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DB8BRT,  a  term  designating  in  its 
broadest  application  any  uninhabited 
region.  In  iti  more  ordinary  use  the 
word  means  a  portion  of  the  earth's 
sarface  that  on  acount  of  its  barrenness  can- 
not support  inhabitants.  Four  classes  of  desert 
may  be  distinguished:  (1)-  Ice-wastes  occupy 
the    central    plateau    of    Greenland,    the    is- 


flat  plains,  little  elevated  above  sea-level,  fring- 
ing the  Arctic  shores  of  the  northern  continents 
and  especially  characteristic  of  Siberia.  (3) 
Temporary  deserts,  or  steppe-lands,  border  the 
Asiatic  deserts  to  the  north  and  west:  The  saline 
steppes  of  the  Caspian  are  true  arid  wastes ;  but 
the  typical  steppes  in  South  Russia  arc  luxu- 
riantly clothed  with  verdure  and  flowers  in 
spring.  In  the  dry  season  they  form  a  dusty 
plain  of  withered  herbage.  The  llanos  (q.v.)  of 
the  Orinoco  have  similar  characteristics,  but  the 
pampas  of  South  America  include  portions  per- 
ennially green  and  suitable  for  agriculture.  (4) 
Arid  wastes,  or  deserts  in  the  popular  sense  of 
the  wordj  occur  mainly  in  two  lones  encircling 
the  world,  and  corresponding  to  regions  of  mini- 
mum rainfall.  The  greater  zone  extends  from 
near  the  equator  in  an  east-norlheast  direction 
across  the  whole  breadth  of  North  Africa,  as  the 
Great  Sahara,  Libyan  and  Nubian  deserts,  over 
the  peninsula  of  Arabia,  through  Persia,  Turke- 
stan and  the  vast  tracts  of  Gobi  or  Shamo  to 
the  confines  of  China.  The  zone,  thus  traced 
throughout  the  breadth  of  the  ancient  continent 
from  western  Africa  to  long.  120°  E.,  has  been 
computed  to  cover  an  area  of  6,500,000  square 
miles:  but  the  Asiatic  portion  of  this  tract 
includes  many  chains  of  mountains  and  fertile 
valleys.  The  great  Indian  Desert  in  the  Punjab 
is  the  only  extension  of  this  belt  south  of  the 
Himalayas.  TTie  ring  is  completed  by  the  Great 
Basin  of  North  America  in  lat.  40*  N.  The 
southern  zone,  less  complete,  comprises  the  Kal- 
ahari Desert  in  southwest  Africa,  the  interior 
of  Australia  and  districts  in  Chile  and  in  the 
Argentine  Republic. 

Deserts  occur  at  all  elevations,  from  consid- 
erable depth  beneath  sea-tevel  to  many  thousand 
feet  above  it,  and  with  all  varieties  of  surface, 
from  a  flat  expanse  of  sand,  where  the  view  for 
days  of  travel  is  bounded  by  a  sharp  circle  as  at 
sea,  to  rocky  mountain  slopes  rent  by  rough 
deiiles  bare  and  chiseled  by  the  driving  sand. 
Tlie  essential  character  of  an  arid  waste  is  its 
rainlessness,  and  the  scarcity  of  water  on  the 


surface  and  of  water  va^r  in  the  atmosphere. 
Radiation  in  the  clear  air  is  rapid  and  desert 
climate  is  consequently  of  an  exaggerated  con- 
tinental type.  The  sand  in  the  S^ara  becomes 
heated  to  over  150°  F.  during  the  day,  and 
chilled  below  the  freezing  point  at  night,  while 
the  diurnal  and  seasonal  extremes  in  the  lofty 
deserts  of  central  Asia  are  much  greater.  Thus 
desert- regions  are  most  effective  in  producing 
land  and  sea  breezes  and  monsoon  winds  in  con- 
sequence of  the  marked  periodical  changes  in  at- 
mospheric density.  Another  effect  is  the  mirage 
(q.v.),  a  phenomenon  which,  combined  with  the 
great  loneliness  that  oppresses  the  occasional 
traveler,  probably  accounts  for  the  widespread 
superstitions  peopling  deserts,  above  all  other 
places,  with  evil  and  malicious  spirits.  The 
dreaded  sand  storm  or  simoom  is  a  kind  of  tor- 
nado or  whirlwind  which  raises  the  sand  in  tall 


several  hundred  feet  in  height  are  raised  by 
steady  winds,  and  gradually  shift  their  position. 
The  rocks  of  desert  regions  are  usually  worn 
into  fantastic  shapes  by  wind-drifted  sand,  and 
many  plains  are  strewn  with  "desert  pavements" 
of  pebbles,  the  harder  remnants  of  the  rocks 
etched  away  by  natural  sand  blast  erosioa 
Desert  vegetation  is  extremely  scanty,  consisting 
mainly  oi  hard  prickly  plants  of  the  cactus, 
euphorbia  and  spinose  kinds,  whose  surface  ex- 
hales little  moisture.  Animal  life  is  correspond- 
ingly restricted  both  in  variety  and  number  of 
individuals.  The  camel  is  par  excellence  the 
beast  of  burden  for  conducting  traffic  across  arid 
wastes.  When  an  overflowing  river,  such  as  the 
Nile,  traverses  a  desert,  the  land  becomes  richly 
fertile  in  its  immediate  neighborhood,  and  wher- 
ever springs  bubble  up  througfa  the  sand  there 
are  oases,  bearing  palm  trees  and  ^ass.  Arti- 
ficial irrigation,  especially  the  sinking  of  arte- 
sian welts,  has  done  much  to  reclaim  tracts  of 
desert  for  agriculture  in  the  Sahara  and  to  a 
less  extent  in  Australia,  while  the  area  of  arid 
land  in  the  western  part  of  the  United  States, 
once  considered  irreclaimable,  is  being  rendered 
by  irrigation  increasingly  productive. 

Geological  considerations  show  that  arid  des- 
erts are  not  permanent  features  of  the  earth's 
surface.  The  most  level  expanses  are  believed 
by  many  to  have  once  formed  part  of  the  ocean 
bed,  or  at  least  great  inland  seas.  The  oro- 
graphical  changes  whidi  cut  olT  these  seas  and 
created  inland  drain^e  areas  probably  at  the 
same  time  modified  die  rainfall  of  the.IgcBli9.     . 
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lakes  without  outlet,  j-eceiving  rivers  'which 
dwindle  down  by  evaporation  as  they  flow.  The 
only  cotninercial  commodities  yielded  by  deserts 
arc  the  salts  (common  salt,  bonix,  sodium  car- 
bonate and  sometimes  sodium  nitrate)  left  in  the 
drkd-up  lak«  beds.  These  salt  lakes  are  sub- 
ject to  alternate  lonp  periods  of  desiccation 
and  flooding;  during  the  former  the  area  of  the 
desert  extends,  during'  the  latter  it  contracts. 
These  periods  have  been  traced  out  in  the  case 
of  the  Great  American  ^asin  by  a  series  of  most 
interesting  researches  on  the  part  of  the  United 
States  Geological  Survey,    bee  Gobi;  Sabaka. 

DBSERT,  The  Great  American.  The 
North  American  deserts  ^ssess  all  the  physi- 
ographic, geologic  and  climatic  dements  which 
dtstiaguiBh  the  African  desert  of  Sahara.  _  The 
chief  diSerence  between  the  two  regions  is  the 
relatively  larger  area  o£  the  Sahara,  the  arrange- 
ment of  the  topogr^hic  units  and  the  occur- 
rence in  the  Great  American  Desert  of  a  wealth 
of  mineml  resources  which  the  Sahara  does  not 
possess,  Throng  the  application  of  modern 
mechanical  agencies  by  American  energies  and 
brain,  its  wastes  have  become  inhabited  by  an 
intelltgent  and  progressive  people,  and  its  arid 
hills  and  plains  made  to  yield  a  wealth  twice 
u  much  ber  capita  as  that  of  any  other  portiMi 
of   the  United  States. 

The  vast  stretches  lyiiw  between  the  Sierra 
Nevada  and  California  and  the  eaatcm  Cordil- 
leian  ranges  (Rocky  Mountains)  in  the  United 
States,  and  between  the  Pacific  Oceati  and  the 
eastern  Sierra  Madre  o£  Mexico,  constitutes  the 
Great  Asterican  Desert 

Of  the  total  area  of  the  Cordilleran  prov- 
ince, three-eigfeths  are  forested  mountains,  one- 
eighth  ^teau  and  cne-half  waterless,  treeless, 
turflcss  mountain  and  valley  desert.  The  des- 
erts occur  in  Nevada,  Utah,  eastern  and  soutb- 
cm  California,  Arizona,  New  Mexico  and  all 
of  Texas  vrest  of  the  Pecos,  550,000  square 
Bdles.  The  American  Desert  is  international, 
however,  for  in  addition  to  the  above  area 
within  the  United  Stales,  it  continues  south- 
ward into  Mexico,  where  it  includes  most  of  the 
states  of  Sonora,  Oiitmahna,  Coahuila,  San 
Luis  Potosi  and  Sinaloa — another  500,000 
square  miles  —  making  a  total  of  1.050,000 
sqnare  miles,  which  altnou^  one-third  the  area 
is  as  truly  a  desert  in  every  natural  sense  as  is 
the  Sahara,  which  embraces  an  area  of  3,500,- 
000  square  miles,  and  has  a  population  of 
2.5O0.O00  people. 

In  its  entirety  (with  a  few  exceptional  for- 
ested sununits)  this  desert  province  is  one  of 
barren,  stony  mountain  ranges,  separated  by 
equally  barren  stretches  of  desert  plain,  an 
aggregation  of  elongated  arid  plains  and  lower 
toountaiD  ranges,  which  mostly  follow  the  avial 
line  of  the  Cordilleras.  The  individual  deserts 
have  many  names,  and  each  diilers  from  the 
other  in  some  minor  aspects. 

From  a  technical  point  of  view  an  arid  des- 
ert in  its  ultimate  analysis  is  a  region  in  which 
the  rainfall  is  insufficient  to  produce  mn-off. 
The  light  rainfall,  strildng  the  heated  rock  sur- 
faces and  sandy  soils,  is  soon  evaporated  or 
drunk  in;  even  the  large  bodies  of  water  which 
may  start  down  the  mountain  sides  as  loaring 
torrents  osualfy  die  out  at  the  tOart^ns  of  the 


plains.  These  waters  are  highly  charged  with 
mineral  salts  derived  from  the  heated  rock  sur- 
faces, and  these  salts  are  readily  redepoiited 
upon  the  surface  or  in  the  interstices  of  the 
permeable  sands.  The  torrents  locally  transport 
the  rock  debris  —  boulders,  pebbles  and  powder 
—  from  one  locality  to  another,  but  only  far 
short  distances ;  and  hence  tht  desert  plains  are 
usually  composed  of  the  dibris  of  the  adjacent 
mountains,  which  in  more  htmiid  regions  of 
ample  rim-ofi  would  have  been  carried  to  'die 
sea.  The  expansion  and  contraction  from  the 
daily  temperature  causes  the  desert  rocks-  to 
fracture  in  tilu  into  the  desert  waste.  This  is 
distributed  by  wind  and  torrent,  and  hence  the 
features  of  Uie  desert  are  largely  air-made  as 
well  as  water- wrought. 

The  scarcity  of  jnoisture  results  in  the  ab- 
sence of  vegetation  of  the  root-twining,  soil- 
gathering  aod  soU-myking  ^e  that  dfsttit- 
guishes  the  htrniid  r^ion.  Every  plant  and 
species  attests  the  aridity  of  uic  country. 
Exactly  as  in  the  Sahara,  these  plants  are 
thorny,  coriaceous  bushes  and  shnd}s  of  the 
cactus,  aloe  and  acacia  families,  adapted  to 
withstand  their  droughty  environment  and  to 
defend  themsehrei  from  attack  by  man  or  beasL 

Fhysiographically  there  are  two  sub^^rov- 
inces  of  tne  Great  American  Desert,  lying  to 
the  east  and  to  the  west  of  the  western  Sierra 
Madre  and  Colorado  Plateau,  respectively.  The 
westermnost  of  these  may  be  termed  theNevadau 
and  the  eastern  the  Chihuahuan.  The  western, 
or  Nevadan,  Desert  occupies  much  of  the  area 
of  Utah,  Nevada,  Arizona,  southern  and  east- 
ern California  in  the  United  States,  and  the 
states  of  Sonora  and  Sinaloa  in  Mexico.  The 
Chihuabttan  Desert  occupies  the  vast  area  of 
country  lying  between  the  eastern  and  western 
Siena  Madre  of  Mexico  and  their  northern 
continuation  into  southern  New  Mexico  and 
Texas  west  of  the  Pecos,  and  is  the  so-called 
Mexican  Plateau. 

The  Great  Basin  Desert  is  marked  by  wide 
flatness  and  is  lar^y  a  region  of  ancient  lake 
lieds.  Its  surfaces  are  in  many  instances  what 
the  geologists  term  constructional,  built  up 
larKoy  of  great  alluvial  fans  or  piedmont  allu- 
vidT  plains,  constituting  the  so-called  filled  val- 
leys of  the  inter-montane  belts.  Its  flora  is 
mostly  sage  brush  and  grease  wood;  its  agri- 
cultural products  are  cereals  and  tubers,  and 
minerals  gold,  silver  and  copper.  The  Sonoran 
Desert  is  of  a  more  complicated  geological  type, 
and  instead  of  being  land-locked  is  bordered  on 
one  side  by  the  Pacific  Ocean.  Some  of  its 
surfaces  are  also  the  result  of  what  geologists 
term  destructional  processes.  Its  floral  types 
are  the  saguara,  the  palo  verde  and  the  cats- 
claw.  Its  sparse  agricultural  products  are  fruit 
and  wheat,  its  mineral  resources  gold  antl 
copper. 

The  Chihuahuan  Desert,  marked  by  parallel 
plains  and  ranges,  is  a  relatively  hi^er  region; 
Its  features  are  a  combination  of  destructional 
and  constructional  processes.  Its  floral  types 
are  the  maguey  cactus  and  yucca ;  its  cUef 
agricultural  product  maize  (com),  and  its  prin- 
cipal mineral  product  silver. 


are  the  alkali  plains,  while  crystal  patches  of 
saline  efSorescence  which  vegetation  abhors,  and 
wst  idajju  of  "dob^  (adobe)  —  l^ijwnish  choa- 
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olate  clay  soils  through  which  here  and  diere 
are  cut  toe  deep  channels  of  streamleu  streams, 
or  arroyos.  There  are  the  drear/  *tabosa'  flats 
covered  by  the  headlike  bunches  of  a  woody 
grass,  abhgrred  by  animals  and  useless  to  man, 
through  which  one  may  travel  for  days.  The 
great  white  gypsum  desert  of  the  Tularosa  Val- 
ley of  New^Uejcico  is  one  of  the  most  won- 
drous of  all  the  desert  plains.  To  the  eye  it  is 
a  veritable  sea  of  purest  granular  snow,  marked 
with  wind  waves  and  npples  like  the  Tropic 
Ocean,  with  billows  and  troughs.  In  some 
places  there  are  ejctensive  lakes  of  crystalline 
salt  which  the  desert  inhabitant  uses  for  herd 
and  flock.  SometimEs  there  are  stretches  of 
dreary  brown  sand  hills,  great  billows  gathered 
around  the  protecting  roots  of  the  thorny  mes- 
quite,  the  particles  blowing  with  each  breath 
of  wind. 

The  half  cannot  be  told  of  the  many  other 
aberrant  features  of  the  Great  American  Desert, 
like  Death  Valley ;  the  great  *medaoos*  or 
white  sand  dunes  just  south  of  El  Fasp,  each 
as  high  as  the  national  capitol,  which  creep 
from  place  to  place  over  the  desert  plain;  the 
vast  plains  of  malpais  in  New  Mexico  with 
their  burning,  cutting,  black,  waterless  surfaces 
of  lava;  the  *flour  dusi'  deserts  of  Jimenez 
and  Arizona  and  Sonora,  where  the  traveler 
is  choked  with  clouds  of  chalk-white  powder; 
the  Crow  Flat  with  its  glare  that  blinds;  the 
jornado  del  Muerto,  with  its  hundred  whiri- 
winds;  the  saguara  desert  of  Sonora,  where 
for  hundreds  of  miles  grows  no  blade  of  grass. 

The  clouds  arc  the  most  wonderful  manifes- 
tations of  the  desert  heavens.  The  forms  of 
vaporous  atmosphere  are  numerous.  In  the 
morning  they  fiU  the  valleys  with  snow  white 
vapor,  which  at  midday  rises  and  gathers  into 
sontary  fluffs  sailing  majestically  along.  Some- 
times showers  freshen  the  desert.  These  are 
occasionally  of  sufficient  volume  to  dampen  the 
earth  and  vegetation,  and  an  awakening  of  life 
ensues  which  i^  most  remarkable.  Vegetation 
seems  to  awaken  instantaneously,  plants  which 
before  were  dry  and  dust-coverea  unfold  into 
broad  areas  of  vivid  green.  Coriaceous  ferns, 
ordinarily  lying  like  dead  leaves  among  the 
stones,  unroll  and  wave  their  fronds  in  the 
freshened  air.  From  the  inconspicuous  flowers 
of  the  many  thorny  shrubs  of  the  acacia  and 
yucca  tribe  the  air  is  laden  with  perfume.  It 
would  seem  paradoxical  to  speak  of  the  desert 
in  bloom,  but  the  human  senses  of  sig^t  and 
smell  can  be  regaled  by  no  more  pleasant  ex- 
perience than  the  delicate  odors  and  sweeps  of 
color  that  sometimes  follow  an  unusual  rainfall. 

Like  a  dainty  pencil  Une  drawn  across  the 
sheet  of  desert,  the  trails  may  be  seen  for  miles 
and  miles.  These,  originally  made  by  the  wild 
Comanche  and  Apache,  lead  in  long  tangents 
from  water-hole  to  water-hole,  cutting'  paths  of 
deep-worn  ruts.  Were  it  not  for  these  trails 
connecting  the  various  water  places  the  desert 
probably  would  be  impassable,  for  the  priceless 
water  is  usually  concealed  in  spots  where  least 
suspected.  These  water-holes  were  discovered 
by  the  abor^nes  long  before  the  ranchman  and 
settler  came  or  the  army  wagons  and  cavalry 
troops  deepened  the  impress  of  the  trails. 
What  stories  of  death  and  pain,  thirst  and  star- 
vation could  be  told  by  these  old  trails  1  We 
know  that  as  early  as  1528  many  of  them  ex- 
bted,  for  in  that  year  Cabeza  de  Vaca  and  his 


three  shipwrecked  survivors  of  the  Narvaei  ex- 
pedition followed  these  paths  from  water-hole 
to  water-hole  across  our  southern  border,  and 
that  modern  commerce  and  migration  still  use 
these,  the  oldest  and  most  stable  moniunents  of 
the  desert 

lu  the  desert  water  is  king.  Without  it 
priceless  ore  is  but  as  dross,  and  fertile  soils 
are  worthless.  Upon  the  desert  plains  tnany 
men  and  cattle  have  died  for  the  want  of  a 
drink  of  water. 

Like  the  Sahara,  the  Great  American  Des- 
ert is  superficially  waterless.  Its  plains  arc 
usually  barren  of  surface  water  save  for  an 
exceptional  saline  lagoon.  A  few  brooks, 
streams  or  rivers  arise  within  its  larger  moun- 
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face  to  toe  sea.  Even  the  great  floods  of  water 
which  sometimes  burst  from  an  erratic  cloud 
with  devastating  efiect  are  rapidly  swallowed 
up  by  the  sands  or  evaporated  by  sun  and  windi 
It  is  true  that  there  are  two  long  rivers  com- 
parable to  the  Nile  of  the  Sahara  — the  Colo- 
rado and  the  Rio  Grande  — which  rise  in  the 
higher  forested  mountainous  border  lands  and 
flow  into  and  across  the  deserts  like  great 
canals,  without  gathering  contributory  drainage 
from  them,  losing  volume  in  fact  from  absorp- 
tion and  evaporation  in  the  desert  portions  of 
their  courses.  These  are  rivers  bom  of  the 
mountains,  however,  and  not  of  the  deserts. 

Upon  the  area  of  the  Great  American  Desert 
the  maximum  rainfall  is  less  than  15  inches  per 
amium  and  does  not  average  more  than  10 
inches.  In  places  such  as  Death  Valley  and  the 
Yuma  Desert  it  is  less  than  5  inches.  Deduct- 
ing from  this  maximum  of  IS  inches  60  per 
cent  of  its  effectiveness,  due  to  loss  through 
evaporation,  the  actual  rain  value  is  only  6 
inches  per  annum,  less  than  the  amount  falling 
in  the  two  crop-growing  months  of  May  and 
the  Eastern  States,  and  less  than  □ 


this  great  natural  fact  the  desert  is  resigned 
that  within  its  area  the  land  with  a  few  excep- 
tions, not  amounting  to  3  per  cent,  is  per- 
manently and  hopelessly  dry,  and  even  the  most 
sanguine  cannot  refute  this  fact. 

Before  the  railways  came,  the  Great  Ameri- 
can Desert  was  a  most  primitive  region.  It 
was  inhabited  by  a  population  about  as  dense 
as  that  of  the  Sahara  now,  hut  practically  in 
the  same  state  of  culture  j  and  the  mission  bells 
ranK  over  the  same  civilization  that  existed  in 
1528.  The  inhabitants  practised  irrigation,  agri- 
culture and  architecture  veiy  much  like  that  of 
the  E^ptians  of  to-day,  and  constructed  dwell- 
ings of  unburn!  brick  and  stone.  The  aborigine 
found  sustenance  on  the  desert,  but  of  a  kind 
upon  which  the  white  man  could  not  well  exist. 
Maize  was  his  staple  of  diet.  This  with  the 
tunas  (fruit  of  the  prickly  pear)  and  the  roots 
of  various  yuccaceous  plants,  supplemented  by 
a  few  wild  animal^  provided  an  alrariginal  diet 
pure  and  simple. 

It  was  no  great  feat  for  the  Spaniard  who 
already  possessed  an  Old-World  hnowledge  of 
desert  craft  to  ama^mate  with  the  aborigines. 
He  gave  to  them  a  few  domestic  animals  (the 
gcat  and  the  burro,  which  can  Uve  where  other 
animals  starve).  He  also  nve  to  them  the 
Catholic  religion  and  the  Spanish  laogjiage. 
For  nearly  4W  years  the  desert  population -ipade 
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,  „  .__  ._  industrial  civilization .  beyond 
adopting  the  wooden  plow  and  the  cumbersome 
wheeled  cart  known  as  the  carretla. 

In  Mexico  the  old  desert  cities  and  country 
estates  were  practical! v  in  the  same  status  of 
civilization  that  existea  in  the  1st  century  after 
discovery.  The  cities  had  no  commerce  except 
b^  caravan ;  the  estates  were  great  feudal  dis- 
tricts with  their  fortified  kaciettdoi,  to  which  all 
the  surrounding  people  were  attached  as  hefs. 
For  200  miles  along  either  side  of  the  inter- 
national border  in  Mexico  and  our  own  desert 
country  the  nnconquered  Apache  spread  devas- 
tation from  the  Pecos  to  the  Colorado;  and  the 
only  white  men  there  were  the  soldiers  at  scat- 
tered and  lonely  outposts,  or  'bad  men*  en- 
deavoring to  hide  from  dviliiation,  and  hardly 
better  than  the  Apaches  in  instincts  or  action. 
Here  and  there  m  the  United  States  at  the 
widely  dispersed  water-holes  were  a  few  no- 
madic ranchmen  who  owned  cattle  of  primitive 
breed  for  which  thert  were  no  purchasers, 
except  the  army  and  beef  contractors.  Some 
mines  there  were  also,  but  these  were  merely 
those  with  easily  reducible  ores  and  limited  in 
depth  by  the  distance  which  a  man  could  dig  in 
solid  rock  without  machines  or  powder,  and 
from  which  burdens  could  be  carried  on  the 
human  back.  In  Utah  alone  had  the  while  man 
attained  a  foothold. 

With  the  advent  of  the  railroads  the  modern 
conquest  of  the  desert  began.  It  was  first 
awakened  from  its  centuries  of  lethargy  by  the 
whistle  of  the  locomotive  in  the  eighties.  In  the 
Great  American  Desert  in  the  United  States  and 
Mexico  there  are  now  more  than  9,000  miles  of 
railway.  But  for  the  railroad  the  Great  Ameri- 
can Desert  would  to-day  be  as  unproductive  as 
the  Sahara,  and  still  populated,  like  the  Sahara, 
by  people  who  exist  without  division  of  labor, 
the  use  of  mechanical  appliances  or  extra-terri- 
torial commerce.  The  first  railways  to  be  con- 
structed were  designed  merely  as  highways  be- 
tween the  Atlantic  and  Pacific  seaboards.  No 
thou^t  of  revenue  from  a  desert  itself  was 
anticipated.  Next  came  a  great  longitudinal 
line  following  the  ancient  trails  of  the  Aztec 
from  Mexico  to  Santa  Fi.  Mining  and  popu- 
lation soon  followed  these  trunk  lines,  whidi  are 
now  extending  out  even  into  the  utmost  recesses 
of  the  desert.  From  the  Pecos  in  Texas  to 
California,  a  distance  of  1,500  miles,  the  route 
of  the  Southern  Pacific  followed  a  belt  of 
country  devoid  of  water  except  occasionally  in 
the  Rio  Grande.  Not  a  herd  of  cattle,  a  mod- 
em house,  a  farm  or  a  mine  existed  along  this 
desert  stretch.  Nor  would  they  exist  to-day 
had  tt  not  been  for  the  constniction  of  this 
railway.  Now  its  course  is  marked  by  many 
prosperous  embryo  cities  and  villages. 

Notwithstanding  the  apparent  scarcity  of 
wafer,  one  of  the  most  remarkable  features  of 
the  American  Desert  is  that  water  has  been 
secured,  often  in  apparently  impossible  places, 
and  in  quantities  which  have  made  possible  the 
existence  of  cities  and  industries.  Like  the  des- 
erts of  the  Sahara  and  Asia,  those  of  America 
have  a  supply  of  underground  water;  there  is 
hardly  a  desert  in  which  the  experiment  has 
been  tried  where  waters  have  not  been  found 
within  2,000  feet  of  the  surface.  Though  not 
often  sufficient  for  agriculture,  enough  has 
usually  been  found  to  afford  a  supply  for  cat- 
tle, railroads  and  mines. 


Underground  water  has  usually  first  been 
found  by  the  railway  companies.  When  the 
track  was  fii-st  pushed  across  the  desert,  water 
was  brought  from  the  rear  in  tank  cars;  but 
when  the  track  was  completed  water  was  bored 
for  in  the  desert  itself.  The  engineers  have  had 
at  command  a  mechanical  appliance  second  only 
in  importance  to  the  locomotive,  and  one  which 
in  the  desert  usually  goes  side  by  side  with  it. 
This  is  the  mechanical  drill.  At  great  expense 
thev  bored  in  many  places.  The  existence  of 
underground  water  beneath  any  particular  area 
having  once  been  demonstrated  by  the  railroad 
company,  individuals,  of  course,  usually  repeated 
the  experiment.  TTiree  notable  triumphs  of  the 
mechanical  drill  over  nature  are  the  flowing 
wells  of  the  Salton  Desert,  the  flowing  well  at 
Benson  and  a  supply  of  700,000  gallons  a  day 
from  the  deep  wells  on  the  Mesa  at  El  Paso. 
Each  of  these  supplies  of  water  was  obtained 
from  the  localities  which  superficially  were 
hopelessly  dry. 

Several  of  the  largest  mines  in  the  desert  de- 


vast  smelters  and  machinery  chiefly  t^  water 
thus  obtained,  while  the  famous  Sierra  Mojada, 
of  Coahuila,  with  its  population  of  5,000  people, 
has  not  a  drop  of  water  exc^t  diat  brought 
in  tanks  a  distance  of  125  miles.  Yet  these 
two  mines  annually  return  millions  of  profit. 


ently  more  fertile  than  where  rainfall  is  abun- 
dant There  is  no  nobler  spectacle  than  a 
dreary  waste  converted  into  ah  emerald  oasis 
by  water  artificially  applied,  and  in  the  desert 
may  be  seen  some  of  the  most  profitable  and 
skilful  agriculture  in  the  world.  The  wheat 
fields  of  Utah  and  Sonora,  the  great  cotton 
farms  of  Coahuila,  the  alfalfa  valleys  of  the 
Rio  Grande  and  the  orchards  of  California  are 
all  inspiring  examples.  The  transformation 
made  in  the  desert  where  irrigation  has  been 
possible  is  marvelous,  and  in  one  instance  —  in 
southern  California  —  has  resulted  in  the  de- 
velopment of  communities  of  great  wealth  and 
culture,  where"  the  ideals  of  perfect  conditions 
for  existence  are  as  nearly  attained  as  possible. 
A  word  of  caution  must  be  written,  however, 
against  an  overestimate  of  the  agricultural  ca- 
.pacities  of  the  desert.  It  is  necessatr  artificially 
to  collect  the  precipitation  over  large  areas, 
and  to  concentrate  it  upon  smaller  areas  by 
impounds  and  canals.  In  this  manner  at  least 
25  acres  must  be  set  aside  as  unproductive 
catchment  areas  for  every  one  that  may  be  cul- 
tivated. All  rain  water  that  falls  upon  the 
desert  or  upon  its  neighboring  mountain,  if  it 
could  be  protected  and  carefully  preserved, 
would  not  irrigate  5  per  cent  of  the  great  des- 
ert area.  The  efficiency  of  the  rain  of  the  Great 
Desert  I'egion  for  agricultural  purposes  is  still 
further  diminished  owing  to  the  season  in  which 
it  falls  — June  to  October  —  too  late  for  the 
growing  crops,  the  planting  and  growing  months 
of  spring  and  early  summer  being  dry.  From  a 
practical  standpoint  it  is  doubtful  if  even  1  per 
cent  of  the  vast  area  can  ever  be  profitably 
tilled  by  irrigation.  The  underground  water 
supply,  too,  is  entirely  insufficient  for  extensive 
agncultural  uses,  even  when  it  is  free  from  in- 
jurious salts;  and  the  desert  people,  after  every 
possible  experiment,  have  long  since  ceased  to 
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anticipate  any  material  sofply  for  irrigation 
from  that  source. 

From  whatever  point  of  view  the  problem  is 
approached,  the  sober  conclusions  cannot  be 
avoided  that  the  desert  as  an  aKricultural  coun- 
try has  its  limitations.  The  only  apparent  \ta.y 
in  which  the  area  of  irrigable  lands  can  be  seri- 
ously increased  is  by  the  construction  of  reser- 
voirs to  save  the  mn-off  of  the  forested  moun- 
tains, especially  that  ^rtion  of  the  desert 
adjacent  to  the  Califomian,  Utah  and  Mexican 
sierras.  Even  when  this  is  accomplished  there 
will  still  be  left  a  vast  area  of  desert.  Hence 
the  agricultural  produce  of  the  desert  will  never 
be  large,  and  this  product  with  the  exception 
of  the  iruits  of  southern  California  will  con- 
tribute but  little  for  export,  and  will  never  be 
sufiicient  to  supply  the  needs  of  its  own  (Kjpula' 
tion.  The  Great  Desert  is  and  will  continue  to 
be  a  profitable  market  for  the  consumption  of 
the  fresh  and  preserved  food  products  and 
forage  of  the  ocean  seaboards  and  Middle  West. 

Notwithstanding  the  scarcity  of  water  and 
fora^  the  pastoral  interests  ot  the  desert  are 
considerable.  Upon  the  stony  foothilli  and  in 
the  mountain  cafions  the  scant  herbage  and 
grass  supply  nutritious  foods  for  many  ani- 
mals, and  uere  are  numerous  cattle  ranche*, 
especially  in  the  Chihuahua  province,  which  are 
profitable  and  thriving.  Statistics  are  wanting 
and  hence  exact  figures  cannot  be  given,  but  the 
livestock  values  of  the  desert  amount  to  several 
million  dollars,  exceeding  the  agricultural  prod- 
ucts many  fold. 

So  far  as  even  the  present  agriculture  in  the 
desert  is  concerned,  it  would  not  exist  were  it 
'not  that  its  products  were  consisned  at  good 
prices  by  the  people  engaged  in  mining  and 
transfiortation.  One  good  mining  camp,  a  few 
acres  in  extent  —  and  there  are  many  of^ these  — 
gives  employment  and  remuneration  to  more 

ale  than  whole  countries  of  arid  farmine 
i.  Previous  to  the  introduction  of  the  rail- 
way, mining  in  the  desert  was  limited  to  simple 
processes  and  products.  Without  mechanical 
drills  and  hoists  only  moderate  depths  could 
be  reached,  and  limited  quantities  of  ore  taken 
out  and  treated.  Consequently  the  deeper,  lander 
and  richer  ore  bodies  remained  untouched.  Sil- 
ver and  gold  were  alone  considered,  and  the 
mines  which  now  yield  over  $50,000,000  annu- 
ally of  copper  could  not  be  touched. 

On  the  California  trail  near  Fearcc,  Arir, 
for  40  years  the  overland  pioneers  built  their 
camp-fires  against  a  ledge  of  quarti.  Since  the 
railway  came  these  rocks  are  being  crushed  for 
the  gold  they  contain  at  one  of  the  most  com- 
plete and  profitable  mills  in  America.  The  huge 
stamps  and  other  machines  were  brought  from 
New  York,  Pittsburgh,  Chicago  and  Denver;  the 
ml  for  fuel  to  run  them,  from  California;  the 
food  for  the  village  of  over  a  thousand  people 
living  in  homes  built  of  Texas  lumber  is  all 
brought  in  from  the  great  canning,  paddi^  and 
froit-growing  sections  of  the  country. 

A  dozen  othec  places  in  the  desert,  each  with 
its  modem  hoists,  smelters,  converters  and  elec- 
tric appliances,  are  producing  millions  of  mineral 
wealth  per  annum.    Not  only  have 


and  air-drill,  and  to-day  are  more  productive 
than  ever. 

The  Great  American  Desert  yields  annually 
over  $100,000,000  worth  of  metals  — chiefly  sil- 
ver, copper  and  gold.  This  represents  at  10  per 
cent  a  productive  capital  of  $1,000,000,000.  In 
addition  to  the  paying  mines,  as  large  an  invest- 
ment is  now  being  made  in  mine  aevelopment 
and  preparation  for  the  coming  of  lines  of  rail- 
way which  are  everywhere  reaching  out  to  new 
mining  fields.  There  is  every  possible  reason  to 
expect  that  (he  mineral  output  of  the  desert  will 
be  quadrupled  the  next  decade.  Mexico's  pro- 
duction of  gold  and  silver  has  increased  steadily 
despite  the  political  turmoil  and  anarchv  of  re- 
cent years.  It  produced  in  1912  goia  to  the 
value  of  $24,343,482,  and  silver  valued  at  $44,- 
832,332-  Arizona  and  New  Mexico  produced  a 
mineral  output  in  1914  valued  at  $78,463,191. 
Silver,  instead  of  being  a  dead  metal,  is  being 
mined  with  renewed  activity  and  improved  ap- 
pliances. The  American  Great  Desert  yields 
about  $8fl00,000  from  the  United  States. 

The  smelting  interests  are  not  the  least  im- 
portant adjuncts  of  the  mining  industry,  and 
each  smelter  gives  employment  to  many  work- 
Ingmen.  The  American  Smelting  and  Refining 
Company,  with  its  capital  of  pffl,000,000  has 
great  central  plants  in  the  desert  at  £1  Paso, 
Aguas  Calientes  and  Monterey.  Many  of  the 
mines  like  Boleo,  the  Copper  Queen,  the  United 
Verde  and  Greene  Consolidated  have  their  own 
smelting  works. 

Many  mineral  districts  of  the  desert  still  lie 
unproductive  for  want  of  transportatioa  This 
is  especially  true  of  the  great  copper,  gold  and 
coal  fields  of  the  Pacific  States  oi  Mexico,  while 
the  rugged  western  Sierra  Madre  contains  veins 
of  ore  awaiting  transportation  facilities  which 
will  furnish  many  new  and  important  mines. 

The  total  population  of  the  Great  American 
Desert  in  1910  was  about  2  750,000  people.  Of 
this  total  population  in  the  United  States,  500,000 
are  in  southern  California,  leaving  about  one 
person  to  every  two  square  miles  in  the  re- 
mainder of  the  territory.  Of  the  remaining 
people  in  the  American  portion  of  the  desert, 
at  least  four-fifths  are  in  cities,  towns  and  min* 
ing  camps.  These  people  in  their  own  pictur- 
esque language  are  by  profession  "prospectors,* 
•punchers,'  'nesters,"  "miners,*  "lungers,* 
■Mexicans*  and  ■promoters.*  In  plainer  Eng- 
lish, mineral  seekers,  cattle  men,  imgator-farm- 
ers,  miners,  health-seeking  consumptives,  labor- 
ing Indians  who  have  abandoned  the  *blanket* 
caste,  and  men  who  serve  as  intermediaries  be- 
tween the  latent  wealth  of  the  desert  and  the 
ready  cash  of  the  East.  As  a  whole  they 
are  an  energetic  lot.  In  the  United  States  they 
consist  chiefly  of  two  classes,  the  Caucasian, 
whose  ingenious  brain  conceives  and  develops 
industries,  and  the  Mexican  (Indian)  peasant, 
who  does  most  of  the  manual  labor.  Across  the 
line  in  Mexico  the  same  conditions  exist,  ex- 
cept that  the  American  finds  a  ready  co-oper- 
ator and  companion  in  the  higher  caste  of 
Mexican  citizens.  If  any  of  our  readers  should 
still  retain  in  his  mind  as  a  Ivpe  of  the  desert 
citizen  the  bad  man  with  the  slouched  hat,  flow- 
ing mustaches  and  auick-acting  revolver,  he  is 
at  least  ten  years  behind  the  times. 

The  aboriginal  population  of  the  Great 
American  Desert  was  and  is  of  quite  a  different 
type  from  that  of  the  nomadic  savage  who  lived 
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Iqr  the   chase,   in   the   forested         .    __.   _   

upon  the  Great  Plains.  They  were  largely  vil- 
laee  dwellers,  home  builders  and  agriculturists 
who  by  the  arts  of  pottery  and  weaving  had 
risen  to  the  cultured  st^e  of  barbarism  as  dis- 
tinguished from  savagery.  It  was  their  social 
arts  and  habits  of  industry  which  produced 
the  highest  abonKinal  type  in  the  ancient  Aztec, 
and  it  is  their  blood  (not  Ihe  Spanish)  which 
to-day  constitutes  the  ruling  spirit  of  Mexico. 
Upon  the  invasion  of  their  environment,  first  by 
the  Spanish  and  later  by  the  Anglo- American 
civilization,  they  assumed  at  least  a  portion  of 
these  and  to-day  they  are  the  people  who  con- 
stitute almost  the  sole  laboring  classes  of  the 
desert,  being  called  Mexicans  in  the  United 
States  and  ^ons  or  peasants  in  Mexico. 

It  is  the  intensity  rather  than  the  density  of 
the  desert  population  that  appeals  to  the  ob- 
server. Whatever  is  done  is  done  better  than 
elsewhere.  This  is  a  necessity  of  the  desert 
condition.  It  will  not  pay  in  that  region  to 
trifle  with  inferior  methods  or  products.  In 
mining  the  best  man  and  the  best  machine  must 
be  had;  in  farming  with  expensive  water  it  is 
a  waste  to  plant  poor  seed ;  if^catile  are  placed  on 
the  range  they  must  be  good  cattle,  and  so 
on  throughout  the  entire  gamut  of  industry. 
The  desert  cities,  if  not  as  densely  populous 
as  those  of  some  regions,  are  unique  in  their 
thrift  and  prosperity.  They  are  all  picturesque 
communities,  presenting  an  interesting  mixture 
of  architectural,  social  and  business  conditions, 
busy  with  commerce  and  buosrant  with  hopes 
and  prospects.  Each  desert  city  is  Ihorouglily 
alive  to  municipal  improvement  and  develop- 
ment Electric  lights  and  street  cars,  water- 
works, schools,  churches  and  public  libraries 
abound,  while  many  of  the  AJnerican  towns 
have  copied  from  their  Mexican  neighbors  the 
picturesque  plazas  or  ornate  public  paries  within 
the  centra!  jyjrtions  of  the  busy  cities.  In  many 
of  the  Mexican  desert  cities  may  be  seen  the 
union  of  all  the  best  of  modern  industrial  im- 
provement with  the  picturesque  Spanish  archi- 
tectural features  for  which  these  places  are 
noted.  Steam  and  electricity  have  asserted  their 
mastery,  but  have  concealed  thdr  cold  mecha- 


DESERT  ANIMALS.  Men  arc  apt  to 
think  of  the  vast  tracts  of  absolutely  treeless 
arid  sand  as  uninhabited,  because  they  are  void 
of  the  creatures  known  to  the  regions  where 
humanity  dwells.  Yet  these  tracts  are  often 
teeming  with  life.  On  the  shadowless  expanse 
which  affords  no  lurking-place^  animals,  adapt- 
ing themselves  to  the  exigencies  of  their  life, 
often  assume  the  i^le  tints  of  the  sands 
whereon,  by  lying  motionless,  they  may  be  over- 
looked by  their  enemies.  They  not  only  de- 
velop a  protective  colorinK.  but  acquire  certain 
other  capabilities.  They  team,  for  instance,  to 
subsist  on  aminimup  of  water,  or  to  store 
it  within  their  bodies,  some,  indeed,  develop- 
ing an  ability  to  live  altogether  without  direct 
water-supply.  Many  desert  animals  are  said 
to  xstivate,  that  is,  to  sleep  throughout  the 
summer,  as  animals  of  cold  climate  hibernate  by 
lying  dormant  through  the  winter  season.  The 
desert  snail,  in  order  to  protect  itself  from 
dessication,  builds  up  a  wall  of  mucus,  some- 


during  the  extremcst  heats.  Small 
desert  animals,  like  plain- dwellers,  are  burrow- 
ers,  not  only  because  ihey  can  thus  escape  the 
fierce  rays  of  the  sun,  but  also  because  they  are 
so  protected  against  their  enemies.  Even  some 
serpents  burrow,  and  these  are  more  virulently 
poisonous  than  corresponding  species  of  a  dif- 
ferent habit.  AH  the  desert  creatures,  from  the 
snakes  and  lizards  to  the  camels,  are  provided 
muscularly  with  (he  ability  to  shut  out  from 
their  nostrils  and  eyes  the  sand  that  is  blown 
by  the  powerful  winds ;  and  most  of  the  insects 
(except  the  locusts)  are  practically  wingless,  so 
that  Aese  strong  desert  currents  do  not  carry 
them  away. 

The  large  desert  animals  are  swift,  and  their 
feet  are  adapted  for  the  hot  rocks  and  sand  by 
being  cushioned,  beneath  with,  callous  skin.  The 
swiftness  of  these  animals  is  indispensable  to 
their  preservation;  for  they  must  generally  es- 
cape their  pursuers  by  flight,  since  their  habitat 
affords  no  hiding-places ;  moreover,  they  have  to 
travel  long  distances  for  both  food  and  water. 
Examples  of  this  may  be  found  in  the  camel 
and  ostrich  (qq.v.). 

The  desert  is  undonbtedly  the  refuge  of  cer- 
tain animals  which  have  been  driven  by  competi- 
tion from  the  more  desirable  habitations,  and 
which,  having  located  in  arid  land,  have  adapted 
themselves  to  their  unfavorable  environment 
That  they  are  the  unsuccessful  and  outcast  refr- 
resentatives  of  s^ies  living  under  better  concE- 
tions  is  substantiated  by  the  fact  that  they  are 
almost  alwa/s  closely  related  to  the  forms  in 
the  fauna  of  the  green,  fertile  lands  beyond  the 

desert;  the  diflei __      ..     .   .  ... 

changes  necessita 

DESERT  IGUANA,  or  keeled  lizard  {Dip- 
sosaunij  dorsalis),  a  stout-bodied  iguanid  lizard 
of  the  deserts  of  the  Mexican  border  of  the 
United  Slates,  distinguished  by  a  single  row  of 
keeled  scales  along  the  spine.  It  is  terrestrial, 
lives  in  burrows",  runs  swiftly  and  is  largely 
herbivorous.    See  Icuana. 

DESERT  LAND  LAW.  Under  the  group 
of  acts  known  as  the  Desert  Land  Law,  any 
citizen  of  the  United  States  21  yeart  of  age  or 
more  or  any  person  of  such  age  who  has  de- 
clared his  intention  of  becoming  a  citixen  and 
who  is  a  bona-lide  resident  of  the  State  or  Ter- 
ritory in  which  the  land  to  be  entered  is 
locatecL  and  who  has  not  previously  exercised 
Ihe  right  of  making  desert  land  entry,  majr  take 
not  to  exceed  320  acres  of  arid  land  which  he 
proposes  to  reclaim  by  conducting  water 
thereon  within  four  years  from  the  date  of  his 
apidication.  He  must  acquire  a  clear  right  to 
the  use  of  sufficient  water  to  irrigate  and  re- 
claim the  whole  of  the  land  entered  or  as  muA 
of  it  as  is  susceptible  of  irrigation.  At  the 
time  of  filing  his  application  he  must  pay  the 
sum  of  25  cents  per  acre.  Each  year  after 
entry  for  three  years  he  must  file  proof  of  hav- 
ing expended  not  less  than_  $1  per  acre  or  a 
totol  of  $3  for  the  necessary  irrigation,  reclama- 
tion and  cultivation  of  the  land,  in  permanent 
improvements  thereon  and  in  the  purchase  of 
vratcr  rights.  Thereafter  upon  proving  com- 
pliance with  the  law  as  to  reclamation  of  one- 
eighth  of  the  irrigable  area  and  the  payment 
of  SI  per  acre  he  will  receive  patent  for  the 
lands.  Title  may  be  acquired  in  less  time  if 
the  showing  required  by  the  taw  ij  made.    . 
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The  Desert  Land  Law  is  the  result  of  con- 
ditions found  as  the  settlement  of  the  public 
lands  pushed  westward  beyond  the  hundredth 
meridian.  It  soon  became  evident  that  a  large 
part  of  the  [lublic  domain  was  semi-arid  and 
that  new  agricultural  conditions  must  be  met 
by  legislation. 

The  first  attempt  was  by  means  of  special 
legislation  passed  3  March  1875  for  the  sale 
of  desert  lands  in  Lassen  County,  Cal.,  in 
tracts  of  not  more  than  640  acres  at  a  price  of 
$1.25  per  acre.  The  land  was  to  be  reclaimed 
by  conducting  water  thereon  within  two  years. 
Tniis  act  was  a  departure  in  two  particulars 
from  the  policy  of  the  Homestead  Act  enacted 
13  years  before  and  being  then  the  principal 
mode  of  disjfosing  of  pubfic  lands,  first  in  not 
requiring  residence  on  the  land,  and  second  in 
allowing  an  individual  to  take  four  times  the 
limit  of  area  fixed  in  the  homestead  law. 

The  general  Desert  Land  Act  was  passed  3 
March  1877,  and  applied  to  practically  all  the 
States  and  Territories  in  which  desert  land  is 
found.  The  principal  difference  from  the 
former  act  was  in  allowing  three  years  for 
reclamation  instead  of  two. 

The  Act  of  30  Aug.  1890  limited  the  amount 
of  land  which  anyone  could  acquire  under  any 
or  all  the  public  land  laws  to  320  acres.  The 
Act  of  3  March  1891  provided  more  in  detail 
as  to  the  requirements  of  reclamation  and  de- 
manded for  three  years  the  annual  proof  of  an 
expenditure  of  $1  per  acre  in  the  reclamation  of 
the  land  and  in  permanent  improvements 
thereon.  The  entryman  is  also  required  to  cul- 
tivate one-eighth  of  the  land. 

The  lack  of  residence  requirement  and  the 
ease  with  which  die  proof  of  expenditure  could 
be  made  opened  the  way  for  much  fraud  under 
this  act  and  the  amount  of  land  permanently 
improved  under  it  is  disappointingly  small. 

The  opportunities  for  irrigating  lands  on  a 
scale  which  could  be  handled  by  a  small  number 
of  individuals  were  comparatively  few  and 
experience  showed  that  irrigation  companies 
which  did  not  also  own  or  control  the  land  to 
be  irrigated  were  seldom  financially  successful. 
Congress  has  not  been  willing  to  give  indi- 
viduals or  corporations  control  of  large  areas 
such  as  was  necessary  for  the  success  of  the 
more  extensive  and  costly  irrigation  enter- 
prises. The  limit  of  individiaal  development 
was  therefore  soon  reached  and  some  new  plan 
became  necessary. 

To  meet  this  situation  Congress  provided  a 
method  of  encouraging  reclamation  by  the 
States  under  the  Act  of  18  Aug.  1894  known 
as  the  Carey  Act,  and  later  Congress  provided 
for  the  reclamation  of  the  arid  fiinds  by  funds 
from  the  public  treasury  under  the  Act  of  17 
Tune  1902  known  as  the  Reclamation  Act.  See 
Reclamation  Laws,  For  the  soldiers'  and 
sailors'  relief  acts  of  1917-18,  see  Homestead 
Laws. 

MoRsrs  BiEN, 
(Jniled  Stales  Reclamation  Service. 

DESERT  PLANTS,  such  plants  as  are 
characteristic  of  arid  regions;  in  general 
marked  by  structures  adapted  to  check 
transjMration  of  water,  such  as  reduced  leaf- 
surface,  absence  of  leaves,  thickened  Miidennis, 
hairy  or  waxy  coverings,  stomata  ('breathing 
apparatus')    in  sunken  pits,  the  entrances  to 


wUch  may  or  may  not  be  protected  by  hain, 
perennial  underground  parts  such  as  bulbs, 
tubers,  rhizomes;  and  annual  plants  which 
flourish  during  the  wet  season,  where  such  oc- 
curs, and,  like  the  tops  of  many  of  the  perennial 
herbaceous  species,  die  during  the  dry  season. 
On  the  other  hand  water-absorbing  organs  arc 
often  highly  developed;  the  root-systems  are 
not  only  large  but  the  root-hairs  are  exceed- 
ingly numerous.  Storage  organs  other  than 
underground  parts  are  common,  as  in  many 
plants  with  fleshy  leaves  and  in  the  thick  stems 
of  cacti.  In  regions  of  less  and  less  rainfall 
the  vegetation  becomes  more  and  more 
monotonous  and  restricted  to  the  most  resistant 
forms.  In  addition  to  intense  hmt  and  light, 
drying  winds  and  small  rainfall,  the>lants  have 
often  to  adapt  themselves  to  withstand  salts 
which  are  brought  to  the  surface  in  solution 
and  left  as  the  water  evaporates. 

Structural  differences  and  similarities  may 
be  observed  in  the  plants  characteristic  of  Al- 
pine and  Arctic  conditions.  Another  striking 
character  of  desert  plants  is  their  restriaion  to 
a  limited  area  by  isolation  and  by  enforced 
adaptability  to  peculiar  conditions,  in  which 
respects  desert  and  Alinne  iJants  arc  similar, 
but  in  which  each  differ  from  Arctic  plants  that 
have  a  wide  range.  See  Alpine  Plants; 
Arctic  Region;  Beach  Plants;  Halophytes;, 
Plant  Geogkaphy;  Xewwhytes. 

DESERT  VARNISH,  a  hard  dark  brown 
coating  that  occurs  on  die  surface  of  most 
rocks  in  desert  regions.  As  waters  circulate 
through  the  rock  they  gather  a  certain  amount 
of  mineral  matter  in  solution.  Iti  tnunid  regions 
this  mineral  matter  is  carried  otit  in  springs  and 
removed  by  river  watera.  But  in  deserts  all 
this  water  evaporates  as  soon  as  it  gets  to  the 
surface  of  the  rock,  and  the  mineral  matter 
is  left  behind  to  form  the  desert  varnish. 

DBSERTAS,  da'ser-tas,  a  group  of  four 
small  rocky  islands  in  the  Atlantic  Ocean,  30 
miles  southeast  of  Madeira,  visited  at  certain 
seasons  of  the  year  tiy  fishermen  and  herdsmen. 
They  are  named  Sail  Rock,  the  northernmost 
and  smallest  Deserta  Grande,  Chao  and  Bugio, 
the  southernmost. 

DESERTED  VILLAGE,  Th«.  <The  De- 
serted Village,'  the  best  known  of  Oliver 
Goldsmith's  poems^  appeared  in  May  1770,  and 
reached  a  Sfn  edition  by  August  of  that  year. 
There  has  never  been  any  marked  diminution 
of  the  favor  in  which  it  is  held  by  lovers  of 
poetry,  though  pentameter  couplets  and  didacti- 
cism were  even  in  1770  not  the  newest  poetic 
fashion  and  were  soon  dispossessed.  Gold- 
smith's couplets,  less  epigrammatic  than  Pope's 
and  less  austere  than  Dr.  Johnson's,  are  easier 
and  more  natural  than  those  of  either  of  hit 
masters,  not  because  Goldsmith  paid  less  at- 
tention to  his  workmanship  but  because  be  gave 
his  measure,  hjr  means  of  tmusijat  VBriety  of 
pauses  and  a  singularly  limpid  diction,  a  flow- 
ing rhythm  that  matches  the  deeper  rhythm 
of  his  genuine  emotion.  The  didactic  element 
grew  out  of  his  wish  to  exhibit  the  harm  done 
by  those  rich  men  who,  merely  to  enlarge  thdr 
private  grounds,  buy  up  neighboring  farms  or 
villages  and  drive  uie  inhabitants  out.  Doubt- 
less fte  was  somewhat  melodranratic  in  his  plea, 
but  the  evil  did  exist,  as  it  docs  still,  and  he 
merely  used  a  poefs  weapons  against  selfisb 
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not  the  essentia]  merit  of  the  poem.  Grief  at 
finding  his  native  village  deserted  and  in  ruins 
brings  back  to  the  poet,  who  is  partly  Gold- 
smiui  himself  and  partly  a  mere  poetic  general- 
ization, the  memory  of  its  prosperous  days. 
The  images  which  rise  within  him  —  the  even- 
ing sports  on  the  green,  the  parsonage,  the 
schoolhouse,  the  inn  —  are  described  with  an 
exauisite  fidelity,  a  kindly  humor,  a  tender  sym- 
patny  and  an  unexcelled  felici^  of  language 
which,  even  if  there  had  never  been  such  an 
abuse  as  Goldsmith  wrote  against,  would  have 
made  his  poem  unforgettable  and  universal. 
Gael  Van  Doben. 

DESERTER,  in  military  affairs,  a  soldier 
or  sailor  who  absents  himself  without  leave 
with  the  intention  not  to  return.  An  officer 
who  absents  himself  without  intent  to  return 
upon  tendering  his  resignation,  before  that 
resignation  has  been  accepted,  or  a  soldier  who 
enlists  in  the  amy,  navy  or  marine  corps  of 
the  United  States  or  in  a  foreign  army,  before 
receiving  his  discharge,  is  considered  ipso-facto 
to  be  a  deserter.  In  the  United  States  deser- 
tion from  the  anny  or  navy  in  time  of  war  i& 
subject  to  a  court-martial  which  may  inflict  a 
sentence  of  death.  Desertion  under  ordinary  con- 
ditions is  punishable  by  dishonorable  disuiar^ 
and  two  and  one-halt  years  hard  labor,  but  if 
done  during  an  insurrection  or  similar  disturb- 
ance, by  five  years'  hard  labor.  The  United 
Slates  government  offers  a  monetary  reward 
for  the  arrest  and  delivetv  of  a  deserter,  the 
sum  usually  ranging  from  $20  to  $30.  In  every 
civilized  country  the  laws  against  desertion  are 
similar  to  those  of  our  own  land — always  severe 
upon  the  man  who  af)andons  his  duty,  punish- 
ing him  with  hardest  discipline,  and,  some- 
times, death. 

DESERTION,  m  l«al  terminology  a  word 
applied  almost  exclusively  to  violations  of  the 
obligation  of  husband  and  wife  to  live  together 
ia  tine  state  of  matrimony.  Desertion  may  be 
defined  as  the  wilful  termination  of  the  mar- 
riage relation  by  one  of  the  parties  without 
lawful  or  reasonable  cause ;  or  the  voluntary 
refusal  to  renew  a  suspended  cohabitation, 
without  justification  either  in  the  consent  or 
wrongful  conduct  of  the  other.  Where  the 
party  absenting^  himself  or  herself  from 
mantal  community  with  the  other  has  a  rea- 
sonable cause  for  so  doing  the  severance  of 
relations  is  not  a  desertion.  It  has  been  held 
that  only  such  miscooduct  as  would  constitute 
a  ground  for  divorce  will  excuse  either  a  wife 
or  a  husband  who  separates,  and  lives  apart, 
from  the  other;  but  the  justilicatian  of  the  act 
would  probably  be  a  matter  to  be  determined  on 
the  merits  of  each  case.  The  refusal  of  matri- 
monial intercourse,  the  parties  continuing  to 
live  in  the  same  house,  would  not  of  itaelf  con- 
stitute desertion ;  this  would  be  a  breach  of  1 
sin^e  conjugal  obligation  only,  f^csertion  im- 
ports a  complete  cessation  of  relations,  and  the 
abnegation  of  the  duty  of  companionship  and 
all  other  obligations  of  marriage  by  a  refusal  to 
live  together.  Where  the  separation  is  by  mutual 
consent,  and  the  husband  makes  adequate  pro- 
vision for  the  support  and  maintenance  of  the 
wife,  desertion  cannot  be  imputedj  of 


consent,  and  an  offer  of  reconciliation  and  the 
renewal  of  marital  relations  is  made  by  one 
party  and  refused  by  the  other,  the  party  re- 

lusing  becomes  a  deserter.  The  refusal  to  return 
must  he  voluntary,  however.  If  the  refusal  is 
given  under  restraint  or  duress  from  a  third 
party,  the  remedy  is  against  Che  restrainer,  either 
In;   writ    of   habeas   corpus    or    by    a    suit    for 


for  desertion  is  a  suit  for  the  restitution  of 
conjugal  rights.  A  deserted  husband  or  wife 
may  obtain  a  decree  requiring  the  deserter  to 
return ;  and  the  decree  remains  in  force  untD 
cohabitation  is  resumed.  Formerly,  the  de- 
serter could  be  imprisoned  for  a  refusal  to 
comply  with  the  decree.  The  ecclesiastical 
courts  in  England  originally  had  jurisdiction  in 
such  cases,  which  devolved  on  the  Probate  and 
Divorce  Division  of  the  Supreme  Court  of  Ju- 
dicature when  the  high  courts  were  con- 
solidated. Under  the  present  English  Divorce 
law  the  deserter  cannot  be  imprisoned 
for  the  desertion;  but  he  must  pay  alimonj^  if 
cohabitation  is  not  resumed  and  he  may  be  im- 
prisoned, for  non-payment  of  the  alimony.  The 
English  proceeding  has  thus  been  practically 
assimilated  to  the  American  practice.  In  the 
United  States  the  institution  of  suits  for  the 
restitution  of  conjugal  rights  has  never  found 
judicial  favor.  The  deserted  spouse  was  rele- 
gated to  the  equity  jurisdiction  for  a  proper 
remedy.  This  wis  usually  a  decree  of  separa- 
tion, with  alimony  to  the  wife  if  guiltless,  or 
without  alimony  if  she  was  in  fault.  Desertion 
■is  now  a  ground  for  divorce,  absolute  or 
limited,  in  nearly  all  States  of  ^e  Union  (see 
Divorce).  A  deserted  wife,  of  course,  has 
authority  in  law  to  contract  debts  for  neces- 
saries and  cha:^  her  husband  with  the  obliga- 
tion to  pay.  The  failure  of  a  husband,  or  his 
gross,  wanton  and  cruel  refusal  or  neglect,  to 
provide   a    suitable   maintenance    for   his   wife. 


..ife  has  been  forced  by  such  neglect  to  support 
herself,  and  has  been  able  to  do  so,  is  no  de- 
fense in  his  favor. 

In  nearly  all  of  the  States  the  desertion  and 
non-support  of  wives  and  dependent  children 
by  the  husbands  and  fathers  is  now  actionable 
criminally  in  a  gnarter  sessions  court,  a  pohce 
court  or  in  the  Domestic  Relations  Court,  which 
is  a  branch  of  almost  every  one  of  the  munic- 
ipal courts  recently  established  in  the  greater 
cities.  The  process  is  summary,  sometimes  on 
relation  of  the  overseer  of  the  poor,  sometimes 
on  petition  of  the  deserted  wife.  The  husband 
being  shown  to  have  separated  himself  from  his 
wife  and  children,  or  to  have  neglected  to  sup- 
port them,  will  be  required  (o  pay  a  suitable  sum 
weekly  for  their  maintenance.  Failing  to  do  so 
the  delinquent  may  be  sentenced  to  impnsonmeni 
at  hard  labor.  This  provision  for  imprison- 
ment at  hard  labor  makes  desertion  and  non- 
support  an  extraditable  offense.  Formerly  it 
was  easy  for  a  deserting  husband  to  evade  the 
requirement  to  pay  a  stipend  to  the  cast-off  wife 
by  simply  going  into  an  adjoining  State  to 
live.  A  deserted  wife  for  the  same  reason, 
namely,  the  huband's  absenteeism,  found  it 
difBcult  to  cite  the  deserter  into  the  courts  of 
her  domicile.  The  process  of  the  State  courts 
does  not   run  beyond  the  State's  boundaries; 
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bnt,  anaed  with  a  requisition  of  extradition  is- 
sued by  their  governor,  the  police  officers  of 
any  State  can  now  take  a  fugitive  wife  de- 
serter from  any  other  State  to  which  he  has 
iied  or  may  flee.  A  propertyless  husband  in 
prison,  of  course,  cannot  comply  with  the 
order  to  pay  maintenances  In  some  States, 
therefore,  the  law  permits  the  delinquent  to  be 
committed  into  the  custody  of  a  probation  offi- 
cer, who  is  charged  with  the  duty  to  see  that 
the  order  to  sup^rt  the  wife  is  complied  with, 
^d  the  stipend  is  regularly  paid.  An  alterna- 
tive method  to  insure  payment  is  to  require  the 
institution  wherein  the  delinquent  is  imprisoned 
to  pay  a  stated  sum  per  dism  to  a  person  desig- 
nated by  the  court  as  the  proper  recipient. 
The  per  diem  is  written  off  al  part  of  the  run- 
ning expense  of  the  penal  institution  and  is 
charged  to  the  county.  In  the  last  analysis, 
however,    it   comes    out   of   the    labor   of    the 

C' loner  breakinar  stones,  dig^ne  ditches  or 
Iding  roads.  The  deserter  is  thus  made  to 
earn  bread  for  his  abandoned  dependents  by 
the  sweat  of  his  brow.  The  legislation  on  this 
subject,  the  more  drastic  parts  of  which  have 
gone  into  effect  during  the  past  five  or  six 
years,  provides  the  means  whereby  women  in 
the  humbler  walks  of  life  can  oMain  expedi- 
tiously and  inexpensively  the  equivalent  of  a 
judiciaj  separation  with  alimony. 

Stsfheh  Pfkil. 

DESFONTAINBS,  di-foa-tan',  Pierre 
Fransoi*  Guyot,  Abbi,  French  writer:  b. 
Rouen  1635;  d.  Paris  1745.  He  was  one  of 
those  known  to  us  more  for  their  controversies 
with  Voltaire,  and  his  Uting  attacks,  than  from 
their  own  productions.  VoltairCj  by  the 
superiority  ot  his  wit,  succeeded  in  gaining 
many  to  his  opinions;  but  impartial  judges 
have  long  agreed  that  he  was  not  altogether 
correct,  and  thai  the  criticiMns  of  the  Abbd 
Desfontaines,  though  severe,  are  by  no  means 
unjust.  One  of  the  works  of  the  abb^  which 
had  the  misfortune  to  excite  the  pardci^ar 
displeasure  of  the  poet,  was  the  well-known 
'Dictionnaire  n^ologique/  of  which  the  sixth 
edition  appeared  in  1750  and  which  was  in- 
tended to  Kuard  the  purity  of  the  French  Ian- 
suage,  as  the  great  writers  of  the  17th  century 
had  formed  it;  and  in  this  respect  it  has  cer- 
tainly proved  of  much  service. 

DBSFUL,  des'fool,  or  DIZFUL,  dei'fool, 
Perua,  city  in  the  province  of  Khuzistan,  its 
chief  commercial  centre,  30  miles  northwest  of 
Shuster.  It  is  on  die  Diz  or  Coprates  River 
here  crossed  by  a  stone  bridge  of  20  arches. 
Pop.  30,000. 

DESGOPFB.  da-eof,  BlaiK  Alexandre, 
French  painter:  b.  Pans,  17  Jan.  1830;  d.  1901. 
""   '~.  famous  for  having  imitated  jewels  and 


Cup  of  the  i6th  Century,'  after  the  original 
Ae  collection  of  jewels  in  the  Louvre;   'Orien- 
tal   Vase   on    Enameled    Pedestal    of    the   16th 


Henri  II,  Enamels  of  Jean  1 
bourg) ;  and  many  fruit  and  flower  pieces.  In 
the  Corcoran  Gallery,  Washington,  are  his 
'Souvenirs  of  the  16th  and  17th  Centuries.* 
He  is  also  represented  in  the  Metropolitan 
Museum,  New  York ;  the  Wallers  Gallery,  Balti- 


DESHOULIERES,  dS-zoole-ir',  1 

Antoinette  de  Ligier  de  la  Garde,  French 
poet:  b.  Paris,  1  Jan.  1638:  d.  there,  17  Feb. 
1691.  During  the  war  of  the  Fronde  she  fol- 
lowed her  husband  into  exile  at  Brussels,  and 
he  rescued  her  after  she  had  been  for  eight 
months  imprisoned  at  Vilvoorden  as  a  suspi- 
cious personaee.  She  was  called  the  10th  Uuse 
and  the  French  Calliope  on  account  of  her  idyls 
'Les  moutons*  and  'Les  fleurs.'  Her  subse- 
quent failure  in  writing  tragedy  caused  this 
advice  to  be  given  her :  "Relottmes  d  vos 
mouloni.'  Voltaire  was  of  opinion  that  of  all 
the  French  poels  of  her  sex  she  had  the  great- 
est merit.  Several  learned  societies  elected  her 
a  member,  and  her  agreeable  manner,  her  ani- 
mation  and  wit,   which  sometimes,   but   rarely. 


DESICCATION,  the  evaporation  or  dr^r- 
ing  off  of  the  aqueous  portion  of  bodies.  It  is 
practised  with  fruit,  meat,  milk,  vegetable  ex- 
tracts and  many  otber  matters.  It  is  usually 
done  by  a  current  of  healed  dry  air,  and  as 
such  may  be  considered  as  distinguished  from 
evaporators,  so  called,  to  which  furnace  heat 
or  steam  heat  is  applied.     See  Food  Pkesesva- 

DESIDERIO  DA  SBTTIGNANO,  da- 
se-da're-o  da  s£t-ten-ya'n6,  Di  Bartolommeo 
Di  Francesco,  Florentine  sculptor:  b.  I42S;  d 
1476.  He  was  a  pupil  of  Donalello.  His  chief 
works  are  the  tomb  of  Carlo  Marsuppini,  chan- 
cellor of  the  Florentine  republic,  in  the  church 
of  Santa  Croce;  and  the  great  marUe  tab- 
ernacle of  the  Annunciation  in  San  Lorenzo. 
Another  church  in  Florence  possesses  a  statu- 
ette of  the  Infant  Jesus  t^  this  sculptor,  of 
which  there  is  a  replica  in  the  Louvrt  The 
genuineness  of  many  busts  attributed  to  him 
has  of  late  been  disputed.  The  Paris  and 
Vienna  museums  possess  some  fine  exam{des 

DESIDERIUS,      Lombard      King.       See 

DESIGN,  in  painting,  the  first  plan  of  a 
large  work,  drawn  roughly,  and  on  a  small  scale, 
wiUi  the  intention  of  being  executed  and  fin- 
ished in  large.    See  Deawikc. 

In  musit  design  means  the  invention  and 
execution  of  the  subject  in  all  its  parts,  agree- 
ably to  the  general  order  of  the  wliole.  espe- 
cially in  the  com_position  of  works  of  classical 
formitlse  as  required  by  a  sonata  or  symphony 

In  manufactures,  design  expresses  the  figures 
with  which  the  workman  enriches  his  stuff  or 
silk,  and  which  he  copies  after  his  own  drawing, 
or   the    sketches   of   some   artist. 

In  architecture,  a  plan  of  an  edifice  as  speci- 
fied by  the  ground-plans,  elevations,  sections 
and  any  other  outlines  necessary  to  guide  its 
construction. 

DESIGN,  School!  of,  schools  in  which  art 
is  taught  with  an  industrial  application  In  view 
radter  than  a  purely  xsthetic  end.  Theoretically 
such  schools  may  be  considered  as  intermediate 
between  schools  of  technology,  in  whidi  (with 
the  exception  of  the  architectural  courses)  de- 
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sigmDg  is  of  a  purely  mechanical  nature  and 
application,  and  schools  for  the  training  of 
artists;  yet  in  aiitual  practice  this  distinction  is 
not  always  followed.  The  hest  results  in  ap- 
plied art  are  produced  by  foundation  work  sim- 


of  the  following  branches :  free-hand  draw- 
ii^;  the  theoretical  principles  of  decoration,  and 
the  history  of  art  —  especially  in  its  decorative 
aspects;  copying  and  varia.tion  of  designs;  orig' 
inal  designii^  for  textile  fabrics,  wall-paper, 
stained- glass,  pottery,  leather-work,  book-covers, 
etc. ;  and  the  study  of  the  best  examples  of  de- 
signing—  for  which  accessible  museum  collec- 
tions are  essential.  To  this  is  added  tnslruction 
in  technical  manipulation. 

The  definite  endeavor  to  promote  art  educa- 
tion with  the  purpose  of  developing  and  improv- 
ing the  art  industries  of  the  nalion^ad  its  rise 
in  England  as  a  result  of  the  first  international 
exhibkion.  that  of  1851,  at  Hyde  Park,  London. 
In  the  United  States  a  similar  movement  origi- 
nated in  Boston  in  1870,  and  was  an  outcome 
of  the  former.  The  related  branches  of  indus- 
trial art  drawing  and  manual  training  owed 
much  to  the  impetus  given  by  the  Centennial 
Exhibition  of  18?6.  The  new  spirit  was  felt 
W  the  public  schools  and  wrought  marked 
changes  m  them  during  the  next  quarter  of  a 
century,  and  museums  of  art  were  created  and 
developed.  Am»ng  the  institutions  offering 
courses  in  applied  art  in  the  United  States,  may 
be  mentioned  the  schools  of  Cooper  Union;  the 
Lowell  Free  School  of  Industrial  Design  (1872), 
afiiliated  with  the  Massachusetts  Institute  of 
Technolofty;  the  School  of  Desini  for  Women 
in  Philadelidiia;  the  School  of  Design  of  the 
University  of  Cincinnati;  and  the  University  of 


of  Europe  were  provided  with  facilities  for 
teaching  industrial  art  long  before  such  a  ne- 
cesMty  was  apparent  in  Great  Britain  and  the 
United  States,  In  Paris  the  ficole  Nationalc  et 
Spfciale  dcs  Arts  Dfeoratifs,  in  Berlin  the  Bau 
Akademie  and  in  Vienna  the  Imperial  Art  Insti- 
tute, may  be  especially  noted.  Tlie  great  schools 
devoted  to  the  training  of  artists  created  the 
atmosphere  and  impulse  without  which  the  more 
practical  schools  would  be  impossible^  but  they 


V  the  recognition  in  18S1,  of  the  superiority  of 
France  iu  the  arts  of  ^plied  design,  was  the 
creation  of  the  South  Kensington  schools  and 
Museum  of  Art,  which  have  been  _pQwerf ul  fac- 
tors in  effecting  the  great  change  in  that  nation. 
Consult  Uiinsterberg,  'The  Principles  of  Art 
Education*  (New  York  1904) ;  and  Adams, 
^Theory  and  Practice  in  Designing'  (New 
York  1911). 

DBSIRADE,  da-z^rSd',  an  Island  of  tbe 
West  Indies,  dependent  of  Guadeloupe,  from 
which  it  lies  about  nine  miles  to  the  east. 
Since  1814  it  has  been  a  French  possession.  It 
has  an  area  of  10  square  mil^s,  and  a  population 
of  about  1,500,  composed  mainly  of  emancipated 
slaves.  It  is  known  as  the  island  which  Colimi- 
bus  first  discovered  on  his  second  vov:^  in 
1493,  and  to  which  he  gave  the  Spanish  name 
Deaemda,  'desired* 


DBSJARDINS  da-ihir-dU',  AlfbooM, 
Canadian  journalist  and  poUtician:  b.  Terre- 
bonne, Quebec,  6  May  1841.  He  was  educated 
at  Maison  and  Nicolet  colleges,  and  was  ad- 
mitted to  the  bar  in  1862.  In  1868  he  turned 
his  attention  to  journalism,  was  on  the  staff 
of  L'Ordre,  and  later  became  editor-in-chief  of 
Le  Nouveau  Monde.  He  assisted  in  orsaniiing 
the  Papal  Zouaves  sent  to  the  aid  of  the  Pope 
in  186&  and  is  a  member  of  the  Order  of  Pius 
IX.  He  was  a  member  of  the  lower  house  of 
the  Canadian  Parliament  (1878-92)  and  was  then 
called  to  the  senate.  In  1893  he  was  ia»:/or  of 
Montreal  and  in  1896  for  a  short  time  minister 
of  militia  and  then  minister  of  pubUc  works. 

DESIARDINS,  Martin,  gallicized  name  of 
Hutin  Vanden  Bogaert,  French  sculptor :  b. 
Breda  1640;  d.  Paris,  2  May  1694.  He  became 
a  member  of  the  Academy  in  1671,  professor 
(1681) -rector  (1686);  and  court  sculptor  to 
Louis  XIV.  He  was  a  gifted  sculptor,  dec- 
orator and  woodcarver,  executing  many  works 
for  the  churches  of  Paris,  the  College  of  the 
Four  Nations,  palace  of  Versailles,  etc.  His 
chief  work  was  a  monument  to  Louis  XIV 
(1686),  removed  in  1792  and  destroyed  save  a 
few  parts  now  in  the  Louvre  and  the  Invalides. 
Another  Louis  XIV,  an  equestrian  statue,  re- 
mains at  Lyons,  with  several  portraits  in  busts 
and  bas-reliefs  at  the  Louvre  and  at  Versailles, 

DBS  KNABEN  WUNDERHORN.  <Tbe 
Boy's  Marvelous  Horn'  (Vol.  I,  1806.  really 
published  in  1805,  II-III,  1808),  the.  most  fa- 
mous collection  of  German  folksongs,  was  the 
woHc  of  Oemens  Brentano  (q.v.)  and  Achim 
von  Amim  (q.v.),  both  members  of  the  Heidel- 
berg Romantic  group.  The  title  was  furnished 
by  Uie  title  of  the  introductory  poem,  the  theme 
of  which  suggests  in  symbol  the  content  of  the 
whole  collection.  Romantic  medisevalism  began 
to  bear  fruit  in  a  profound  and  varied  study  of 
the  national  past,  conspicuously  in  collections  of 
older  tales  and  poems  and  in  scholarly  editions 
of  older  masterpieces.  German  interest  in  folk- 
poetiy,  which  was  awkened  soon  after  the  mid- 
dle of  the  I8th  century  largely  through  the 
stimulus  of  'Percy's  Reliques,'  centred  mainly 
in  Herder  and  his  followers.  Herder's  great 
collection  of  folk-poetry  (1778-79)  in  accord- 
ance with  his  conception  of  the  term,  was  cos- 
mopolitan in  scope.  'Des  Knaben  Wunder- 
bom,'  on  the  contrary,  was  distinctly  national, 
in  part  conceived  as  a  witness  to  national  treas- 
ures at  a  time  when  the  political  fortunes  of 
Germany  were  at  a  low  ebb.  The  transcrip- 
tion of  tbe  texts  of  the  songs,  whether  from 
older  printed  sources  or  derived  from  oral 
tradition,  is  sometimes  careless  and  linguis- 
tically inaccurate ;  the  collectors  even  made 
deliberate  alterations.  Later  collections  have 
been  more  extensive  and  more  scientific,  but  the 
importance  of  'Des  Knaben  Wunderhorn'  re- 
mains :  it  is  a  treasure-house  of  popular  song 
and  ballad,  of  infinite  variety  and  beauty,  an 
index  of  a  people's  soul.  The  influence_  of  this 
work  on  the  lyric  poets  and  ballad- writers  of 
the  early  I9th  century  can  hardly  be  overesti- 
mated notably  on  mland  Eichendorff,  Wil- 
hebn  Muller  and  Heine.  The  collectors  de<U- 
cated  the  first  volume  to  Goethe,  who  reviewed 
it  favorably  and  significantly  in  the  Jenaiscke 
AUgrtntint  Lilteratur-Zeitung  (21  and  22  June 
1806).    Arnoi^  several  editiom  with  notes  and 
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critical  material,  those  of  fioxb«rger,  and  of 
Birlineer  and  Crecelius  may  tw  sientioned 
Consult  also,  Rieser,  <Des  Knaben  Wunderhom 
und  seine  Quellen'  (Dortmund  1908). 

Harvey  W.  THAVEa. 
DE  SHBDT,  Cfavln,  Belgian  ecclesiastic: 
b.  Ghent,  6  April  1833;  d.  Bnusels,  4  March 
1911.  He  received  his  education  at  the  College 
of  Saint  Barbara,  Ghent,  the  College  of  Our 
Lady  of  Peace,  Namur,  the  Jesuit  scholastic 
catcs  of  Namnr,  Tronchiennes  and  Louvain. 
In  1851  he  entered  the  Society  of  Jesus,  taught 
several  years  at  Troncfaietmes,  was  ordained  in 
1662  and  from  1864  to  1870  was  professor  of 
church  history  and  of  dogmatic  theology  at  the 
scholasticate  of  his  oraer  ig  Louvaui.  In 
1871-76  he  was  a  member  of  the  staff  of  the 
'Acta  Sanctorum'  and  from  1876  to  1Q11  was  a 
member  of  the  Bollendists  at  Brussels,  serving 
also  (1899-1902)  as  acting  rector  of  Saint 
Michael's  College.  He  made  an  address  on  <Dea 
devoirs  des  ecnvains  catholiques  dans  lea  con- 
troverses  contemporaines,*  at  the  Second_CoD- 
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^ess  of  the  CatDoiics  of  Normam^  at 
in  1885.     Many  other  important  address* 


duel  judiciaire,*   at  the  International „ 

Scientific  Congress  at  Brussels  in  1894.  He  waa 
a  member  of  very  many  learned  societies,  Bel- 
gian and  forei^.  His  works  include  'Disserta- 
ticmes  selectx  in  primam  setatem  historise  eccle- 
siasticz*  (1876)  ;  'Principes  de  la  critique  his- 
toriqne>  (1883);  'Notre  vie  surnaturdle*  (2 
vols.,  1911)  ;  he  collaborated  also  in  'Acta  Sanc- 
i  Hibemix*    (1887);   'Catalogus  codicum 


c^raphica  latina  antiqux  et  roedis  Xtatis'  (2 
vols.,  1901)  ;  also  contributions  to  'The  Catholic 
Encyclopedia'  (1910)  and  to  various  scientific 
and  historical   reviews. 

DB  SUST,  Pfter-John,  Aiferican  Jctuit 
missionary  to  the  Indians :  b.  Dendermonde 
(now  Termonde),  Belgium,  31  Dec.  1801;  d. 
Saint  Louis,  Ma,  23  May  1873.  In  1822,  being 
yet  only  a  scholastic  in  the  order,  he  was  sent 
by  his  superiors  to  join  the  Jesuit  mission  in 
the  United  States  and  at  the  suggestion  of  the 
government  became  an  instructor  in  the  Indian 
school  at  Florissant,  Mo.;  later  (1828)  he  be- 
came instructor  in  uie  university  newly  founded 
at  Saint  Louis.  After  this,  having  been  ordained 
priest,,  in  1838_  he  entereci  on  his  destined  field 
of  labor  as  missionary  to  the  aborieine^  trav- 
ersing on  foot  or  in  canoes  or. with  whatever 
means  of  conveyance  was  possible,'  the  regions 
inhabited  by  the  Pottawatomies,  Sioux,  Black- 
feet,  Flatheads,  Pentf  Oreilles  and  other  tribes 
in  the  valleys  of  the  Missouri,  Yellowstone, 
Platte  and  Columbia  and  on  both  sides  of  the . 
Rocky  Mountains. 

On  many  occasions  he  was  a  commissioner 
on  behalf  of  the  United  States  g-ovemment 
in  pacifying  the  redmen  when,  provoKcd  to  fury 
by  the  Wrongs  done  them  they  went  on  the  war 
tjth.  United  States  officials  reporting  that 
Father  EJe  Smet  alone  of  the  entire  white  race 
could  penetrate  to  these  cfuel  savages  and  re- 
tom  safe  and  sound.  In  his  joumeys  he  wan- 
dered over,  180,000  miles  in  those  wildernesses 
in  the  course  of  his  labors  of  40  years.  But  in 
the  meantime  he  made  visits  to  Europe  repeat- 
edly, to  collect  funds  for  support  of  the  mis-, 


. _-  -n  the 

same  field.    His  collections  in  Europe  amoimted 
to  1,00(^000  francs. 

He  wrote  several  na natives  of  his  ex- 
perience in  the  western  wilds,  among  them: 
■Letters  and  Sketches  of  a  Residence  in  the 
Rocky  Mountains'  (1843);  'Oregon  Missions 
and  Travels  over  the  Rocky  Mountains' 
(1847);  'Western  Missions'  (1863);  'New 
Indian  Sketches'  (1868). 

DES  HEERBS  UND  DER  LISBB 
WBLLEN  (Waves  of  the  Sea  and  of  Love). 
Among  the  poetic  dramas  of  the  world  so  many 
have  been  marred  either  by  InadeQuate  verse 
or  undramatic  material  that  'Des  Meeres  und 
der  Liebe  Wellen'  (1831),  by  Frani  Grill- 
patrer,  stands  ont  by  virtue  of  the  harmony  of 
its  material  and  treatment.  It  is,  as  the  Ger- 
mans say,  'aus  dnem  Gusse,'  all  of  the  same 
mold  —  verse,  story,  handling,  setting  — all 
beautifnl,  majestic,  tender,  compelling.  For 
his  theme,  Grillparier  goes  back,  as  he  did  in 
'Sapoho'  and  'Das  goldene  Ftiess*  to  the 
Greek  world,  taldng  the  ageless  story  of  Hero 
and  Leaoder  to  illustrate  the  tragedy  of  love 
when  it  comes  to  those  who  are  dedicated  to 
the  service  of  the  gods.  While  Grillparzer's 
method  has  not  theau^stsimi>Hcity  or  economy 
o(  the  Greeks  in  their  handling  of  tragedy,  it 
has  a  classic  strength  that  is  rare  in  romantic 
literature.  Hii  verse,  moreover,  and  his  char- 
acterization, have  a  warmth  and  a 
partiy  traceable  to  his  appre 
..  „    at  Sj     ■'     '  "^    ■ 

work  does  li 


the  great  Spanish  dramatists.  Nowhere  ii 
work  does  his  special  gift  show  to  greatei 
vantage  than  in  the  ra£ant  love-poetry  of  'Des 


Meeres  und  der  Liebe  Wellen,'  wkich  fact 
makca  it  the  more  strange  and  pathetic  that  a 
pnblic  which  gave  his  earliest  and  far  less 
favored  works  a  welcome,  turned  it*  back  on 
this  splendid  achievement  and  on  those  that 
followed  it  It  waa  not  until  alter  Grillnarrer's 
death  that  'Des  Meeres  und  der  Liebe  Wdlen' 
was  properly  estimated;  but  to-day  it  is  quite 

Seneralliy  conceded  to  be  one  of  the  finest  vcrse- 
ramas  in  the  German  language. 

Sin-H  J.  R.  Isaacs. 
DES  MOINES,  de-moin,  Iowa,  city,  capi- 
tal of  the  State,  and  county-seat  of  Polk 
County;  near  the  geographical  centre  of  the 
State,  long.  16'  43'52*^W^;  lat.  41'  35'  4S"  N. 
It  is  situated  at  the  junction  of  the  Des  Moines 
and  Raccoon  rivers,  and  is  entered  by  19  lines  of 
steam  railroads  and  4  lines  of  interurban  electric 
roads,  operating  203  miles  of  track.  The  city 
is  built  on  a  plateau  849  feet  above  the  sea-level 
is  intersected  by  both  rivers,  which  are  spanned 
by  eight  bridges,  and  is  54  square  miles  in 
area.  The  business  portion  lies  near  the  rivers 
and  the  residences  are  on  the  higher  grounds 
beyond. 


vicinity  employing  over  3,500  persons,  and  hav- 
ing an  annual  output  of  3,500,000  tons.  The 
principal  industries,  besides  coal  mining,  In- 
clude poA  packing,  structural  iron,  brick  and 
tile,  foundry  and  machine  shop  products,  brass 
goods,  clay  products,  carriages  and  wagons,  fur- 
niture, cotton  and  woolen  ^ods,  cement,  wall 
paper  and  proprietary  medicine,  shoes,  caskets, 
art  glass,  aluminum  wart,  gloves  and  capi 
work  garments,  suspenders.    Jt  is  also  noted 
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for  its  immense  insurance  interests,  diere  being 
in  the  city  45  insurance  companies.  The  in- 
surance pay-roll  approximates  $200,000  per 
month.  Des  Moines  is  the  ereatest  farm 
journal  centre  in  the  world.  The  products 
of  E)es  Moines'  412  factories,  emplojring  more 
flian  5,000  operatives,  amount  to  more  than 
"      ""       ■      has  a  gro 

I  increase  o£ 


:    21 

banks  and  trust  companies  in  the  city,  with  a 
combined  capital  of  $3,200,000  and  annual  de- 
posits of  over  $40000,000.  There  are  published 
in  the  city  four  daily  newspapers,  four  weekly 
newspapers,  and  47  other  periodicals. 

Public  Buildings,  Churchem,  Bdnc&tioiiMl 
luBtitutioni,  etc.. —  Among  the  most  impoaii^ 
structures  in  the  city  are  the  State  capitol, 
erected  at  a  cost  of  $3^00.000;  the  Soldiers' 
Monument,  costing  $150,000,  erected  on  the  site 
of  the  old  State  house:  capitol  extension  park, 
$2,000,000;  the  State  Historical  buildins,  for  the 
collection  and  preservation  of  historical  records, 
apecimens  of  art,  science  and  taxidermy,  front- 
age 260  feet,  depth  90  feet,  height  60  feet,  cost 
^00,000;  the  county  courthouse;  the  URited 
States  government  building,  containing  the 
post-office  and  Federal  cotuts ;  the  State  arsenal ; 
the  city  library,  containing  over  50,000  volumes; 
two  large  hospitals  and  the  dty  hall.  There  are 
several  small  libraries,  five  large  opera  houses 


high  schools,  the  pupils  being  furnished  with 
free  textbooks.  For  higher  and  technical  edu- 
cation there  are  Drake  University  (Christian), 
founded  in  1881 ;  E)es  Moines  College  (Baptist) 
(q.v.),  founded  in  1865;  Danish  Lutheran  Col- 
le^ ;  Highland  Park  Normal  College  (Presby- 
terian) ;  Iowa  College  of  Medicine  and  Surgery; 
one  colle^  of  o'steopathy  and  seven  technical 
schools.  The  college  population  of  the  city  is 
6^00.  A  military  post  lor  cavalry  was  estab- 
lished there  by  Congress,  the  land  and  buildings 
costing  $1,200,000. 

Public  Work«^-The  dty  has  19  public  parks 
coveriiig  in  all  970  acres  of  land,  and  the  Iowa 
State  Fair  Grounds.  6O0  acres  in  extent,  are 
also  permanently  located  there.  The  streets 
are  well  laid  out  and  paved,  there  bein^  150 
miles  of  brick  and  asphalt  pavement;  the  city  is 
lifted  by  gas  and  electric  light,'  the  gas  dis- 
tributed by  100  miles  of  mains,  and  the  electric 
current  carried  over  110  miles  of  wire;  the 
sewage  and  water  systems  are  excellent,  the 
waste  being  carried  off  by  93  miles  of  brick 
and  pipe  sewers,  and  the  water  conveyed  to  all 
parts  of  the  city  through  110  miles  of  mains  by 
the  Holly  system  for  general  use  and  lire  pro- 

Hiatory.   Government  and   FopuUtiotL — 

Fort  Des  Moines  was  built  in  1843  to  protect 
the  rights  of  the  Sacs  and  Foxes,  and  around 
it  a  settlement  was  made  in  1846  bv  emi- 
grants from  Ohio,  Indiana,  Kentucky  and  Mis- 
souri. '  In  1851  it  was  incorporated  as  the  town 
of  Fort  Des  Moines  and  in  18S7  received  its 
charter  as  the  city  of  Des  Moines.  In  18S6  it 
became  the  capital  of  the  State  by  act  of  the 
legislature.  The  form  of  government  before 
1907  was  under  the  general  incorporation  laws 


wards  into  which  the  dty  u 
the  Des  Moines  fdan  of  commission  govern- 
ment was  adopted.  Five  commissioners  elected 
at  large  direct  the  affairs  of  the  city.  The 
annua]  income  of  Des  Moines  is  about  $1,100,- 
000,  and  the  budget  of  expenditDres  amounts 
to  $1,000,000,  the  principal  items  being  $965,- 
763.84  for  schools,  $155,875  for  the  fire  depart- 


exclusive  of  school  debt,  amounts  to  $2,057,- 
02&41;  property  valuation  $127,164,442,  and  tax 
rate  3J.S  mills.  Among  American  cities  Des 
Moines  ranks  35th  in  population  and  17th  in 
postage  receiptt. 

DES  HOIfTBS  COLLEGE,  a  coeduca- 
tional institution  at  Des  Moines,  Iowa,  was 
organized  in  1865  under  the  name  University 
of  Des  Moines.  This  name  was  afterward 
changed  to  Des  Moines  College  in  order  to  con- 
form more  neariy  to  the  aim  of  its  supporters, 
the  Baptists  of  Iowa.  Like  most  schools  of 
the  kind,  it  has  passed  through  severe  financial 
struggles  and  reverses.  It  has  an  invested  en- 
dowment of  about  $100,000  and  pledges  suffi- 
cient to  increase  this  sum  to  $200,000.  It  also 
has  a  beautiful  campus  comprising  two  blocks 
upon  which  are  three  substantial  brick  build- 
ings and  a  good  gymnasium.  An  additional 
block  adjoining  is  set  apart  as  an  athletic  field, 
the  whole  comprising  about  nine  acres  ana 
valued,  with  the  buildings,  at  $150,000.  The 
school  has  four  departments ;  college,  academy, 
music  and  art.  The  college  has  steadily  main- 
tained as  its  aim  a  hirii  class  of  work  and  has 
taken  rank  with  the  best  of  Iowa  colleges.  It 
has  22  instructors  and  an  average  annual  en- 
rolment of  670  students. 

DES  HOINES  FLAN  OP  CITY  GOV- 
ERNMENT.   See  CouuissioN  Form  of  Gov- 

StNMENT. 

DES  HOINES  RIVER,  the  lar^st  river 
in  Iowa ;  formed  by  the  east  and  west  forks  in 
southwest  Minnesota;  flows  south- southeast  to 
the  capital  city,  then  southeast  to  a  point  about 
four  miles  below  Keokuk,  where  it  empties  into 
the  Mississip^  River;  estimated  length,  500 
miles.  It  drams  10,000  square  miles  in  Iowa: 
flows  through  a  rcj[ion  ridi  in  agricultural  ana 
grazing  grounds,  bituminous  coal  and  timber; 
receives  the  water  of  Raccoon,  North,  Middle, 
South  and  Boone  rivers.  In  its  lower  course  it 
falls  raindly  and  affords  abundant  water  power 
for  manufacturing. 

DESMOND,  Homphrer  J.,  American 
editor:  b.  Ozaukee  County,  Wis  14  Sept.  I8S8. 
He  was  educated  at  Milwaukee  University  and 
entered  on  the  practice  of  law  in  1881.  In 
1891-92  he  was  a  member  of  the  Wisconsin 
legislature,  and  subsequently  became  proprietor 
of  the  Northwestern  Chronicle,  Saint  Paul,  and 
the  Memphis  Toumal,  of  Memphi^  Tenn.  In 
1891  he  drew  up  the  compulsory;  education  law 
and  later  the  freedom  of  worsmp  law,  both  of 
which  were  enacted.  He  was  one  of  the  founders 
of  the  Western  Catholic  Summer  School  and  is 
a  member  of  the  American  Historical  Asso- 
ciation. He  has  published  'Mooted  Questions 
of  History*  (1895) ;  'Random  Notes  of  a  Trip 
to  F,urope'  (1897)  ;  'The  Church  and  the  Uw> 
(1898);  'Ways  of  Well  Doing'  (1902);  'His- 
tory of  the  Know-nothing  Party'  {1904) ; 
'Larger  Values'  (1913).    He  was  a  collaborator 
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DESHOULINS,  Lucie  Simpliu  CamiUe 
Benoiit,  French  revolutionist :  b.  Guises  Pi- 
cardy,  2  March  1760;  d.  Paris,  5  April  1794. 
He  studied  at  the  Lycec  Louis -le-G rand  and 
later  took  up  law.  In  1785  he  appeared  before 
the  Parliament  of  Paris  as  an  advocate,  but  a 
defect  of  speech  made  htm  unsuccessful  in  this 
capacity.  Before  the  general  republican  move- 
ment came  to  a  head,  he  published  in  1788  a 
pamphlet  called  'La  philosophic  au  peuple 
tran^s.)  But  on  the  removal  of  Necker, 
Desmonlins  suddenly  found  himself  one  of  the 
prime  insti^tors  of  the  revolutionary  move- 
ment Carried  along  by  the  enthusiasm  of  the 
first  few  weeks,  he  published  a  political  pamph- 
let called  'La  France  libre,'  which  scored  an 
instant  and  prodigious  success.  It  was  fol- 
lowed shortly  afterward  bj;  'Discours  de  la 
Lanterne  aux  Parisiens,'  which  gained  him  the 
nickname  of  'Procureur  general  de  la  Lan- 
tcme.*  In  Noverabec  1789,  there  appeared  his 
famous  journal  La  Revolulwtti  de  France  et 
de   Brabant.      It    inflamed    the    hatred    of   the 


can  journalists.  He  became  a  strong-  adherent 
of  Robespierre,  with  whom  he  had  studied  at 
college,  and  of  Danton.  the  leader  of  the  Cor- 
deliers. In  April  1792  he  founded  with  Friron 
the  journal  La  Tribune  des  patriotes,  which 
expired  after  the  fourth  number  had  been  is- 
sued. He  abandoned  journalism  for  the  plat- 
form for  a  while,  but  he  was  less  influential 
as  an  orator  than  as  a  jiamphleteer.  He  was, 
moreover,  not  an  original  thinker  nor  con- 
sistent in  his  political  adherence.  The  bril- 
liance of  his  philippics  was  always  the  ornament 
of  his  devotion  to  one  or  arolher  of  the  Rreat 
leaders  of  the  various  democratic  parties,  rather 
than  the  lustre  of  his  own  deeply- rooted  poli- 
cies. His  attack  on  the  Girondists,  which  he 
wrote  at  the  suggestion  of  Robespierre,  was  so 
effective  in  undermining  that  party  that  he 
earnestly  regretted  having  written  it.  He  even 
thought  that  the  total  expulsion  of  the  Bour- 
bons was  far  too  extreme  a  measure.  He  was 
finally  alienated  from  the  Jacobins  by  his 
opposition  in  Le  Vieux  Cordelier,  the  Danton- 
isi  pa^r,  to  the  tyrannical  character  of  the 
CoDimittee  of  Public  Safety.  He  advocated  just 
trials,  lest  dra^c  punishments  and  more  liberal 
policies.  This  led  to  his  arrest  by  the  com- 
mittee, along  with  Danton  and  others  of  tiie 
Erty;  and  after  a  semblance  of  a  trial  and  a 
If-hearted  defense  by  Robespierre,  Desmou- 
tins  was  condemned  and  executed.  His  wife 
met  the  same  fate  eight  days  later.  Consult 
'CEuvres  de  CamiUe  Deunoulins,  avec  une 
notice  biographique,'  ed.  by  Matton  (Paris 
1838)  ;  Oarelie.  'Camillc  Desmoulins.  Lucile 
Desmoulins  etude  sur  les  Dantonistes'  (Paris 
1S75)  ;  and  Aulard,  'Les  orateurs  de  la  Legis- 
lative et  de  U  Convention'  (Paris  18K-86). 

DK  SOLA,  Abraham,  Canadian  rabbi:  b. 
London,  England,  18  Sept.  1825;  d.  New  York. 
5  June  1882.  Under  the  careful  supervision  of 
hi*  fuber  he  received  a  thorough  Hebrew  edu- 


cation, and  having  perfected  himself  in  his  gen- 
eral studies,  he  was  called  in  1847  lo  Montreal, 
Canada,  by  its  Portuguese- Hebrew  congrega- 
tion. His  scholarship  and  energy  soon  brought 
him  to  the  front,  and  in  1848  he  was  appointed 
professor  of  Hebrew  and  Semitic  literature  in 
McGill  College,  Montreal.  Among  his  more 
important  works  may  be  mentioned:  'The 
Sanatory  Institutions  of  the  Hebrews' ;  'Lec- 
tures on  the  Mosaic  Cosmogony';  and  'Scri^ 
ture  Zoology.'  He  was  for  many  years  presi- 
dent of  the  Natural  History  SodeOr  of 
Montreal. 

DESOLATION  LAND,  or  DESOLA- 
TION ISLAND,  an  island  belonnng  to  Chile, 
in  the  archipelago  of  Tierra  del  Fuego.  It  is 
70  miles  long  and  about  15  miles  in  breadth. 
The  name  Desolation  Island  is  also  sometimes 

Siplied  to  Kerguelen  Land  (q.v.)  in  the  IncUan 
cean. 
DE  SOTO,  Henumdo,  Spanisb  nobleman, 
conqueror  and  explorer:  b.  Villamieva  de  la 
Serena  (Badajoz)  about  1496;  d.  1S42  or  1543. 
As  a  captain  in  1523-24  he  shared  the  adven- 
tures of  C6rdoba'5  fleet  on  the  Nicaraguan 
coasts,  but  was  overcome  by  Gil  (jonzalez 
Divila  through  treachery.  Joining  Fran- 
cisco Pizarro  in  Panama  with  two  ships,  60 
men  and  10  horses,  to  take  part  in  the  conquest 
of  Peru,  he  was  appointed  second  in  command. 
In  1532  he  was  the  first  Spaniard  who  spoke' 
with  Atahualpa;  going  to  visit  the  unfortunate 
Inca  in  the  character  of  an  ambassador,  he  con- 
tinued to  be  well  disposed  toward  him  dur- 
ing his  captivity.  He  returned  to  Spain  in  1536, 
where    he    married    in    Madrid,    the    following 

Bar,  Infs  de  BobadiUa,  daughter  of  Pedrarias 
avila  (q.v.).  Wholly  misled  by  the  first  re- 
port$  of  the  wealth  of  Florida,  De  Soto  re- 
solved to  undertake  the  conquest  of  that 
country,  which  was  represented  to  be  as  rich  as 
Peru.  He  sold  his  property  and  devoted  the 
ivoceeds  to  the  equipment  of  his  ships  and  the 
outfit  of  his  men.  Charles  I  bestowed  upon 
him  readily  enough  the  title  of  governor  of 
Florida  and  Cuba.  At  Sanlucar  he  collected  950 
fighting  men.  besides  sailors.  Seven  lar^  ships 
and  three  small  formed  the  fleet,  his  wife  and 
family  accompanying  him  in  the  San  CristSbal. 
De  Soto  sailed  from  Sanlucar  6  April  1538, 
reached  Santiaeo  de  Cuba  safely,  and  there 
entered  upon  his  duties  as  governor  of  the 
island,  but  transferred  his  authority  at  that 
point  to  his  wife  before  proceeding  to  Havana 
(August  1538).  By  his  orders  Havana  harbor 
was  fortified  (see  Cuda),  During  the  stay  in 
Cuba  his  command  was  strengthened;  1,000 
well-armed  men  were  finally  got  ready,  and  iHs 
was  probably  the  best  force  which  up  to  that 
time  had  undertaken  the  conquest  of  any  part 
of  America.  The  fleet  sailed  from  Havana  12 
May  1539.  In  Florida  the  Spaniards  were 
moderately  successful  until  they  reached  the 
province  of  Tascaluza,  where  a  great  host  of 
natives  attacked  them.  It  was  said  that  in  this 
nine  hours'  fight  11,000  Indians  fell,  while  on 
the  Spanish  side  70  were  killed  and  nearly  all 
(including  De  Soto  himself)  were  wounded. 
Worn  out  by  the  long  marches,  which  did  not 
lead  to  the  discovciy  of  treasure,  the  soldiers 
plotted  to  abandon  the  enterprise.  On  learning 
of  this,  De  Solo  marched  his  men  toward  the 
interior,  hoping  to  reach  New  Spain  ()i(exico) 
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t^r  land,  and  knowing  that,  at  any  rate,  his 
followers  would  not  care  lo  desert  him  when 
the  shios  bad  been  left  far  behind.  In  a  noc- 
turnal batik  (December  15^0)  the  Spaniards 
were  again  severely  handled.  Four  months 
later  they  came  upon  a  fort  surrounded  with  a 
stockade,  in  storming  which  many  were  killed 
and  nearly  all  wounded.  De  Soto  still  led  them 
forward,  through  the  present  Gulf  States  and 
probably  as  far  north  as  Kentucky,  until  he 
contracted  a  fever  and  died  — according  lo 
Garcilaso,  in  1542,  though  Herrera  says  1543. 
The  Spanish  soldiers,  who  had  thought  to  leave 
their  commander  in  the  lurch,  were  in  this  man- 
ner finally  separated  from  him.  At  first  they 
buried  him  in  a  trench  the  natives  had  opened 
near  a  village  on  the  bank  of  a  great  river  he 
had  discovered;  but  several  days  afterward  — 
either  fearing  the  hostiles  would  dishonor  the 
body  or  suddenly  realizing  how  they  them- 
selves might  best  honor  it  —  they  hollowed  out 
the  trunk  of  an  evergreen  oak,  weighted  the 
rude  coffin  with  armor,  placed  the  disinterred 
body  within  it  and  sank  it  by  night  in  the 
deepest  part  of  the  river,  which  they  called  the 
Grande  and  we  call  the  Mississippi. 

Makrioh  Wilcox. 


Mountain  and  Southern  Railroad,  about  40  miles 
south  by  west  of  Saint  Louis,  and  IS  miles  west 
of  the  Mississippi  River.  In  addition  to  its 
mining  interests  of  zinc  and  leai  it  has  a  large 
trade  m  agricultural  products  and  exports  gram, 
flour,  produce  and  live  stock.  Its  industries 
include  a  flouring-mill,  shoe  factory  and  the 
repair  shops  of  the  railroad.  The  waterworks 
are  owned  by  the  city.    Pop.  about  4,900. 

DESOXYBENZOIN,  pheny1-benzyl-ke- 
tone,  C.H,,CO.CH.CH.;  obtained  by  the  ac- 
tion of  zinc  and  hydrochloric  add  on  chloro- 
benzil  C.HtCO.Cbl..aH.,  or  by  heating  mono- 
brom-stilbene  with  water.  It  crystallizes  out 
of  alcohol  in  large  tablets  which  melt  at  60°  C. 
Desoxy-benzoin  can  also  be  obtained  by  reduc- 
ing benzoin  C,HtCO.CH(OH).C.H.. 

DESPARD,  Edward  Marcus,  Irish  soldier: 
b.  Queens  County  1751 ;'  d.  London,  21  March 
1803.  He  served  as  ensign  in  1766  and  in 
1779  played  an  important  role  in  the  engineer- 
ing service  of  the  San  Juan  expedition.  In 
ITiSl  he  was  made  commander  of  the  island  of 
Rattan  and  from  there  was  transferred  to  the 
position  of  supervisor,  with  the  rank  of  cap- 
tain, of  the  English  colony  in  Honduras.  In 
consequence  of  complaints  made  against  him  he 
was  recalled  in  1790.  This  made  him  disaffected 
and  he  matured  a  plan  to  assassinate  the  king 
on  his  v/ay  to  open  Parliament.  The  conspir- 
ators were  arrested  and  tried  by  special  com- 
mission at  Southwark  5  Feb.  1803.  There  be- 
ing no  doubt  of  their  guilt,  Dcspard  and  nine 
of  his  associates  suffered  death. 

DESPENSER,  de-soen'ser.  Hugh  le,  Eng- 
lish jurist:  b.  about  1210;  d.  Evesham,  4  Aug. 
1265.  He  was  justiciar  of  England  in  1261  and 
during  the  war  of  the  barons  with  Henry  HI 
■joined  the  former.  He  was  killed  at  the  battle 
of  Evesham. 

DESPENSER,  Hugh  le.  The  Elder,  Earl 
OF  Winchester:  b.  1262;  d-  27  Oct.  1326.  He 
was  the  son  of  the  preceding.     He  served  with 


Edmund,  Earl  of  Cornwall,  in  the  Welsh  War. 
Later  he  supported  the  king  in  Gascony.  He 
was  called  to  Parliament  in  1295;  fought  at 
Dunbar;  joined  the  expedition  to  Flanders  in 
1297,  and  was  sent  to  negotiate  a  trea^  of 
peace  between  Edward,  the  king  of  the  Romans 
and  the  king  of  France.  Jn  the  following 
year,  he  went  as  ambassador  to  Boniface  VlII 
and  served  in  the  various  Scotch  campaigns. 
Though  originally  of  the  barons'  parly  he 
abandoned  it,  doubtless  for  selfish  reasons,  in 
order  to  support  Gaveston,  the  king's  favorite. 
He  was  temporarily  dismissed  from  the  coun- 
cil but  soon  restored,  and  rewarded  bjr  the 
grateful  king  for  his  services  with  the  gift  of 
the  castles  of  Deviies  and  Marlborough.  He 
anu  his  son  succeeded  Gaveston  as  the  king's 
favorites  and  honors  and  grants  were  heaped 
on  them.  This  incurred  the  haired  of  the 
barons  who,  in  1321,  finally  secured  their  ban- 
ishment. At  the  instigation  of  the  clergy  ihey 
were  soon  restored  and  once  more  joined 
forces  with  the  king.  They  assisted  at  the 
trial  of  the  monarch's  great  enemy,  Lancaster, 
and  became  generally  hated  lhrou}thoul  the 
cotmtrj^.  Queen  Isabella,  wife  of  Edward  II, 
was  driven  to  drastic  action  against  her  weak- 
willed  spouse  and  his  favorites  and  finally  suc- 
ceeded in  defeating  his  troops  at  Bristol,  seiz- 
ing the  Dcspensers  and  having  the  elder  ex- 
ecuted as  a  traitor. 

DESPENSER,  Hugh  le,  English  courtier. 
son  of  the  preceding:  b  about  1290;  d.  Novem- 
ber 1326.  He  was  made  knight  on  the  same 
day  as  the  Prince  of  Wales  and  established  him- 
self in  power  and  financial  status  by  marrying 
Eleanor  of  Gloucester.  He  served  in  the  wars 
against  Scotland.  He  deserted  the  baronial 
party  for  that  of  Edward  II,  and  became  a 
royal  favorite.  He  and  his  father  were  in- 
volved in  the  misfortunes  following  the  flight 
of  K-in^  Edward  from  London,  and  were  be- 
headed in  the  same  year.  His  grandson,  Henry 
of  Norwich,  was  chosen  by  Urban  VI  to  lead  a 
crusade  a^nst  the  antipope  Clement  VII. 
Consult  'Tout.  'Political  History  of  England, 
1216-1377'     (London    1905). 

DESPERIERS,  da-pa-re-a,  Boiiav«ntnr«, 
French  writer:  b.  Amay-le-Duc  about  1505;  d. 
1544.  In  1535.  he  published  with  Dolet,  his 
'Commentaries  on  the  Latin  Language*  He 
became  secretary  to  Margaret  of  Navarre 
in  1536.  He  wrote  a  series  of  90  stories: 
'Nouvellcs  recreations  et  joyeux  devLs'  (1558). 
In  1537  was  published  his  'Cymbalum  Mundi* 
in  French,  a  virulent  attack  on  the  Chris- 
tian religion,  which  was  burned  by  the  com- 
mon hangman,  and  of  which  only  one  copy 
is  in  existence.  He  ended  his  life  by  suicide. 
(Consult  Frank  and  Cheneviere,  'Lexique  de  la 
langue  de  Bonaventure  des  Periers'  (Paris 
1888);  Cheneviere,  'Bonaventure  des  Periers' 
(ib.  1886)  ;  Rubner,  "Syntaktische  Smdien  au 
Bonaventure  des  Periers'   (Leipzig  1897). 

DES  PLAINES  RIVER  (named  from  a 
species  of  maple  called  by  the  French  plmne). 
A  river  of  Illinois  which  ri-ies  in  the  south- 
eastern part  of  Wisconsin  and  flows  south  and 
southwest  until  it  unites  with  the  Kankakee 
River  at  Dresden,  III.,  to  form  the  Illinois 
River.  In  length  the  Des  Plaines  is  about  150 
miles.  For  some  distance  the  river  flows  al- 
most parallel  with  the  shore  line  of  Lake  Michi- 
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^n.  For  13  miles  the  waters  of  the  Des 
Plaines  have  been  made  to  contribute  to  the 
Chicago  Drainage  Canal, 

DBSPOBLADO,  daz-po-bla'do  (desert),  a 
name  given  in  South  America  to  barren  tracts 
in  the  Andes,  which  are  so  high  and  cold  as  to 
be  uninhabitable.  It  is  given  as  a  specific  name 
to  Vt)  a  treeless,  uninhabited  plateau,  nearly 
10,000  feet  above  the  sea,  on  the  Bolivian  and 
Argentine  frontier;  and  (2)  a  region  in  Peru 
belween  the  central  and  western  Cordilleras, 
ranging  from  14,000  to  18,000  feet  above  the 

DESPOT  (from  the  Greek  dcspotes),  origi- 
nally a  master,  a  lord:  at  a  later  period  it  be- 
came an  honorar);  title  which  the  Greek  em- 
perors gave  to  their  sons  and  sons-in-law  when 
governors  of  provinces.  Alexis  HI,  sumamed 
Angelus,  toward  the  end  of  the  I2th  century^  is 
said  to  have  first  introduced  this  title,  and  to 
have  made  it  the  first  in  rack  after  that  of 
emperor.  Thus  there  was  a  despot  of  the 
Morca,  of  Servia,  etc.  At  present,  despot 
means  an  absolute  ruler.  In  a  narrower  sense, 
it  conveys  the  idea  of  tyranny,  since  in  fact  the 
possession  of  absolute  power  and  the  abuse  of 
It  are  two  things  bordering  very  closely  on 
each  other. 

DESPOTO  DAGH,  d«s-i«'te-dah,  or 
RHODOPE  MOUNTAINS,  a  mountain  chain 
of  European  Turkey,  extending  30  miles  from 
the  east  of  the  main  range  of  the  Balkans  to  the 
basin  of  the  Maritza.  Its  highest  summit  is 
Huss-Atia,  9,600  feet.    See  Rhodope. 

DESPRfiS,  da'pra',  Suzanne  Isabelle, 
French  actress:  b.  Mexico  1876.  She  studied 
at  the  Paris  conservatory  and  was  awarded 
first  prizes  in  comedy  and  tragedy  in  1897.  She 
marned  Aurelien  Lugni-Poe,  manager  of  the 
'r^iSi.-^     I'r^ —       cu^     1    ^_      *r, 


at  the  Porte   Sai 
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1910.  Her  greatest  success  has  been  the 
portrayal  of  Ibsen  roles.  She  has  appeared  in 
London  and  made  a  tour  of  Germany  in  19CI6, 
Consult  Nouvelte  Revue  (May  1902}. 

DESSAIX,  da'sa',  JoKph  Marie,  Fr«nch 
general:  b.  Thonon.  Savoy,  24  Sept  1764;  d. 
26  Oct.  1834.  He  served  at  the  siege  of  Toulon, 
and  in  Italy  under  Bonaparte;  was  elected  in 
1796  to  the  council  of  500.  where  he  opposed 
the  conp  d'itat  of  the  18th  Brumaire.  He  was 
made  a  brigadier-general  by  Bonaparte  in  1803, 
and,  in  the  campaign  of  1809  against  Austria,  a 
general  of  division,  receiving  from  the  emperor 
the  surname  of  L'intrepide,  and  the  title  of 
count  of  the  empire.  He  was  also  made  gov- 
ernor of  Amsterdam ;  served  in  the  Russian 
campaign  of  1812  when  he  was  wounded  at 
Borodino;  in  18!4  fought  against  the  Allies  tn 
Savoy;  and  became  commander  of  the  National 
Guards  at  Lyons  after  1830.  Consult  Dessaix 
and  Folliet,  'Etude  historique  sur  la  revolution 
et  I'empire  en  Savoie:  Le  g^niral  Dessaix  — 
sa  vie  politique  et  militaire'   (Paris  1879). 

DESSALINES,  da-i^a-len',  Jean  TacqucB, 
emperor  of  Haiti:  b.  1760;  d,  14  Oct.  1S)6.  He 
was  sold  as  a  slave  and  took  the  name  of  the 
person  in  whose  service  he  rpmained  until  1790; 
after  that  time  he  fought  under  Biasson,  and  still 


later,  joined   Toussaint   L'Ouverture.     In   his 

struggle  against  General  Rigaud  he  signalized 
himself  as  much  by  his  cruelty  as  his  bravery. 
In  I8Q2  he  surrendered  to  General  Lederc  But 
when  an  epidemic  of  yellow  fever  fell  upon  the 
French  army  and  almost  annihilated  it.  he  at- 
tacked Rochambeau  with  an  army  of  30,000 
blacks,  thus  obliging  the  French  commander  to 
surrender  to  the  English,  and  to  leave  the 
island  (1803).  In  1804,  when  govemor-genenil 
of  Haiti,  he  issued  an  order  for  the  general 
slaughter  of  the  white  inhabitants.  In  Octo- 
ber of  the  same  year  he  was  proclaimed  em- 
peror and  made  an  unsucceisEul  attempt  to  take 
the  city  of  Santo  Domingo  in  March  1805.  In- 
curring the  enmity  of  his  own  followers,  he 
was  killed  in  an  ambuscade  near  Port  au 
Prince.  Consult  Dubroca,  <Vie  de  I.  T.  Dessa- 
lines*    (Paris  1804). 

DESSAU,  des'sow,  Germany,  capital  of  the 
duchy  of  Anhait,  in  a  valley  on  the  Muldc,  on 
the  railroad  between  Berlin,  Kotben,  and  Leip- 
zig, 65  miles  southwest  of  Berlin,  Situated  in 
a  region  well-wooded  and  well-cultivated  il  has 
wide  tree-shaded  streets,  a  16th  century  palace, 
containing  fine  collections  of  Dutch,  Flemish 
and  Italian  masters,  relies  of  Napoleon  and 
Prince  Leopold,  the  modem  palaces  of  the  rul- 
ing prince  and  of  Princess  Louise,  the  parlia- 
ment  buildings,  post  office,  municipal  theatre 
and  the  old  and  new  town  halls.  In  the  church 
of  Saint  Mary,  erected  in  1512,  restored  in  1857, 
is  the  tomb  of  Prince  Leopold,  noteworthy  for 
the  six  stone  figures  which  guard  the  sar- 
cophagus. The  dty  has  a  modem  water-supply 
system  and  an  electric-lighting  plant,  several 
schools  and  gynmasia,  three  hbraries,  one  of 
which  is  the  property  of  the  municipality,  two 
museums,  with  priceless  art  collections,  and 
monuments  to  Moses  Mendelssohn,  the  philoso- 
pher, and  Wilhelm  Miiller,  the  poet,  both  of 
whom  were  bom  here,  as  also  the  composer 
Friedrich  Schneider.  In  the  Thirty  Years 
War,  on  25  April  1626,  Wallensiein  won  a  great 
victory  over  Count  Mansfield  on  the  Elbe 
bridge  at  Dessau.  Modem  commercialism  has 
taken  possession  of  the  city  during  the  last 
decades.  It  now  has  thriving  industries,  such 
as  sugar  refining,  carpet- malting,  paper-mak- 
ing, cloth  weaving,  machinery  manufactures, 
railroad  car  works,  carriage  worics  and  distiller- 
ies. Being  the  centre  of  an  intensively  cultivated 
region  it  has  a  large  trade  in  agricultural  prod- 
uce, especially  gram.  Albert  the  Bear  founded 
Dessau  in  the  12th  century  and  it  became  a  city 
in  1213.  In  1603  it  was  made  the  capital  of  the 
Anhalt-Ekssau  division  of  the  duchy.  It  suf- 
fered much  during  the  campai^s  of  the  Thirty 
Years'  War,  but  recovered  within  the  century 
following.  Consult  Wiirdig,  'C^ronik  der 
stadt  Dessau'  (Dessau  1876).    Pop.  56,60a 

DESSEWFFY,  Count  Aurel,  Hungarian 
statesman;  b.  Nagy-Mihaly,  county  Zcmblen, 
Hungary,  1808;  d.  9  Feb.  1842.  He  was  famous 
for  his  euridition,  his  knowledge  of  European 
literature  and  the  political  economy  of  Ben- 
tham.  Early  acquainted  with  the  proceedings 
of  the  diet  of  which  he  kept  a  journal,  after 
minor  stale  appointments  he  achieved  fame  as 
a  member  when  he  eloquently  opposed  Kos- 
suth in  the  sessions  of  1832-36.  In  1840  he 
was  a  member  of  the  committee  for  the  re- 
form of  the  criminal  law. 
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DESSICANTS,  in  medidoe,  substances  that 
check  secretions  from  mucous  membranes  or 
cause  dcatrimtion.    See  Astxiscehts. 

DESTBRRO,  di-stSr'rS,  Florianopolia. 
See  Bbazil. 

DESTINN,  Emmy,  Bohemian  operatic 
soprano:  b.  Prague,  Bohemia,  1878.  She  stud- 
ied under  Marie  Loewe-Destinn  and  adopted 
stage  name  Emmy  Destinn  in  place  of  her  real 
name  Kittl.  She  secured  an  engagement  at  the 
BerUn  Royal  Opera  where  her  dibut  in  1897 
was  so  successful  tiiat  she  obtained  a  perma- 
nent engagement.  She  appeared  as  Senta  in 
'Der  Fltegende  Hollander,'  upon  the  invita- 
tion o£  Cosima  Wagner  at  Beyreuth  in  1901.  She 
created  the  role  of  Salome,  in  Strauss'  opera, 
M  Berlin  and  was  selected  to  sing  the  part  in 
Paris.  She  had  a  notable  success  in  London 
in  'Madame  Butterfly,'  and  as  Donna  Anna, 
and  Aida  1905.  She  first  appeared  in  New 
York  in  1908,  and  has  since  been  prominently 
identified  with  the  Metropolitan  Opera  Com- 
pany of  that  city.  She  is  a  great  favorite,  not 
only  because  of  her  splendiJ  singing  but  also 
because  of  her  qualities  as  a  superb  actress. 
Her  repertoire  includes  over  80  operas. 


Aug."l680:  d.  near  Melun,  France.  4  July  1754. 
His  comedy,  'Le  glorienx'  (1732),  is  a  master- 
n  .elaboration  and  in  character 


■models  of  the  finer  high  comedy.'  Hardly  in- 
ferior to  these  is  'Le  pfailosophe  marii'  (1727), 
largely  based  on  the  authors  own  life.  Con- 
sult Burner,  A.,  'Destouchea  et  ses  conrfdies' 
(Albe-Royal  1906). 

DESTROYERS.  See  Anti-Toipedo  Boats. 

DESTROYING  ANGELS.    See  Danites. 

DESTUTT  DE  TRACY,  da-stut'  de  tra'se. 
Antoinc  Louis  Claude,  Count,  French  philo- 
sophical and  metaphysical  writer :  b.  Paris  20 
Jldy  1754;  d.  there,  10  March  1836.  During 
the  French  Revolution  he  held  several  import- 
ant posts  and  was  in  repeated  peril.  He  rep- 
resented the  nobility  of  Bourbonnais  at  [he 
States  General.  In  1792  he  went  into  exile 
with  Lafayette.  On  his  return  to  France  he 
was  sentenced  to  imprisonment,  where  he  re- 
mained imtil  the  downfall  of  Robespierre.  Ho 
served  as  senator  under  Napoleon  and  was 
"  e  peerage  under  Louis  XVIII.     He 


raised  ._ , 

wrote  'Elements  d^idfolo^ie*  (18l7).  a  devel- 
opment of  Condillac's  philosophy  and  in  part 
an  exposition  of  what  then  passed  for  eco- 
nomics. His  'Delineations  of  the  Politics  of 
(he  World's  Nations'  (1820),  and  prior  works, 
received  considerable  notice  in  the  United 
States  through  Jefferson,  who  translated  the 
'Commentaire  sur  Tesprit  dcs  lois  de  Montes- 
quieu' (1806)  into  English  and  had  it  pub- 
lished in  Philadelphia  (1811). 

DESULTORES  (from  desiiio,  "1  vault"), 
the  Latin  name  for  vaulters  or  leapers,  who 
jumped  from  one  horse  to  another.  The 
Scythian,  Indian  and  Numidian  cavalry  were 
vety  expert  desultores  and  each  man  brought  at 
least  two  horses  to  the  field.  When  one  wa.'; 
weary  he  jumped  with  great  agility  upon  an- 


other, which  be  led  by  his  hand.  The  Greeks 
and  K(»nans  introduced  the  same  practice  in 
their  games,  races  and  funeral  solemnities,  but 
never^  as  far  as  we  know,  in  war.  Homer 
describes  a  vaulter  of  this  sort,  who  performed 
his  feats  on  four  horses  at  once  (Ihad,  xv. 
679)  ;  and  Livy  (xxiii  29)  describes  a  kind  ol 
Numidian  cavalry  in  Hasdrubal's  army  in  Spain, 
in  which  the  soldiers  had  two  horses  each,  and 
in  the  heal  of  an  engagement  frequently  leaped, 
full^  armed,  from  one  to  another,  ^han  gives 
a  similar  account  of  a  tribe  dwelling  not  far 
from  the  Danube,  who,  on  this  account,  were 
called  Atapkippi.  Modern  representatives  of 
the  desultores  are  the  Russian  Cossacks  whose 
equestrian  feats  surpass  those  of  the  ancients. 

DETACHMENT,  a  body  of  troops  or  part 
of  a  fleet  selected  from  the  main  body  for 
some  special  service. 

DETAILLB,  d«-tii'ye,  Jean  Baptiste  Bd- 
ouard,  French  pamter:  b.  Paris.  5  Oct.  1848; 
d.  1912.  He  is  distinguished  for  his  treatment 
of  battles  and  militaiy  subjects.  He  was  a 
pupil  of  Meissonier.  His  first  picture  was  'Re- 
pose during  Drill  in  Camp  Saint-Maur'  (1869* 
which  was  awarded  a  medal.  He  served  in  the 
War  of  1870  and  his  studies  of  army  hfe  were 
afterward  used  in  his  paintings  with  great  effec- 
tiveness. Among  his  pictures  are  'Salute  to 
the  Wounded*  (1877)  ;  'Movement  of  Troops,' 
'The  Dream'  (at  the  Luxembourg  Museum); 
'Defense  of  C3iampigny>  (at  the  Metropolitan 
Museum) ;  decorative  inintiiigs  at  the  Hotel 
de  Ville,  Paris,  and  'The  Panthten' ;  'General 
Lassalle  at  Wapam'  (1912).  He  was  a  mem- 
ber of  the  LefnoR  of  Honor.  One  of  his  belt 
pictures,  'The  Passing  Regiment,'  is  in  the  Cor- 
coran Art  Ciallery  in  Washington,  D.  C.  Con- 
sult Valmy.  Baysse,  'Peintres  d'aujourd'  hui' 
(Paris  1910). 

DETAINER,  (1)  the  unlawful  detention  of 
a  person  against  his  will  or  the  wrongful  deten- 
tion of  the  property  of  another.  "The  term  is 
applied  to  the  unlawful  detention  of  both  per- 
sonal and  real  property.  The  propertv  may 
have  been  acquired  either  legally  or  illegally,  but 
it  must  be  wrongfully  held  either  as  against  the 
owner  or  one  entitled  to  immediate  possession. 
If  the  person  wrongfully  detains  the  property' 
after  demand  made  by  the  owner  or  one  enti- 
tled to  the  immediate  possession,  he  is. deemed 
to  have  converted  it,  and  he  may  be  sued  in 
trover  for  dam^es.  The  usual  remedy  for  the 
detention  of  personal  property  is  replevin,  but 
in  some  juristhctions  detinet. 

Where  land  is  the  subject  of  the  contro- 
versy, the  usual  action  is  ejectment.  If  the 
original  entry  was  l^a!,  no  action  in  trespass 
can  be  brought.  If  a  tenant  at  will  detains  the 
property  with  force  after  the  will  has  deter- 
mined, he  is  deemed  guilty  of  forcible  detainer. 
A  detainer  of  land  is  held  to  be  forcible  where 
the  entry  was  unlawful  and  -with  force  and  re- 
tained by  force  illegally,  or  even  where  the 
entry  was  peaceable  and  lawful  if  die  detainer 
was  by  force  and  against  legal  right. 

(2)     A  writ   instructing  the  keeper  of   a 

prison  to  continue  to  ' — i-J-  -  n^-.^m 

detained  there.     It  i 

Vict.  c.  no.  gs  1,  2 

DETECTIVE,  out. 

nah  or  ferrcfs  out  ctime    The  wonc  of  the  «e- 
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tHtive.is  allied  Co  tlat  of  the  ^ic«,  and  wher- 
ever a  police  force  exists  there  is  some  detective 
woilc  to  be  done,  though  only-  in  connection  with 
a  large  police  force  are  men  regularly  assigned 
to  detective  woik.  The  police  force  of  New 
York  includes  a  body  of  men  known  as  deleo 
tive  sergeants,  who  have  charge  of  the  work  of 
looking  for  criminals  or  invcstigabng  such 
crimes  as  seem  to  call  for  their  services.  The 
United  States  government  maiolains  a  force, 
known  as  Secret  Service  men,  whose  principal 
duties  consist  in  unearthing  counterfeiters,  and 
those  who  rob  the  mails  or  infringe  the  revenue 
laws.  The  British  govermont  tuu  established 
in  London  a  force  of  detectives  known  as  Scot- 
land Yard  men.  There  are  private  detective  ei- 
tabliahments  in  all  large  cities,  the  best-known 
of  these  being  the  Pinkerton  bureau,  which  has 
offices  in  several  cities  of  the  United  States 
under  the  style  of  the  Pinkerton  National  De- 
tective Agency.  This  agencj'  and  similar  bu- 
reaus make  a  business  of  supiiljHng  detecthrci, 
usually  to  get    evideiKC   in   dvil   or.  criminal 

The  private  detective  has  fallen  into  some 
disrepute  in  the  United  States,  owing  to  auploy^ 
ment  on  divorce  cases  or  other  ntaiten  where 
there  is  a  temptation  to  tnanufacture  evidoKe 
instead  of  finding  it.  Some  judges  have  refnsod 
to  credit  the  testimony  of  stich  detectives  unless 
corroborated.  In  many  cities  private  detectives 
are  obUged  to  take  out  a  license  before  they  are 
allowed  to  follow  the  calling.  See  Police; 
Secret  Sexvice. 

DETENTION  HOHES^  State  estabHih- 
ments  provided  by  the  juvenile  court  laws  of 
the  United  States  for  the  temporaiy  care  of 
children  awaiting  court  dedsiong.  They  are 
usually  located  in  rented  private  houses,  some 
exclusively  for  deUnqnent  children,  but  most, 
both  for  dependents  and  deKnquenta,  the  sexes 
separated,  generally  under  the  care  of  a  hus- 
band and  wife,  or  a  matron  assisted  by  male 
officers.  In  Syracuse,  Columbus  and  Buffalo, 
rented  private  houses  contain  both  detention 
home  and  juvenile  court.  In  Philadelphia,  Mil- 
waukee and  Chicago  special  buildings  accommo- 
date under  one  roof  waiting  rooms,  detention 
home  and  court  rooms.  See  Chiliwen's 
Courts;  Juvenile  Otfenders. 

DETERMINANTS,  an  important  class  of 
algebraic  functions  which  owe  their  origin  to 
the  attempt  to  formulate  the  solutions  of  gen- 
eral systems  of  simultaneous  linear  equations. 
Such  a  system  of  ^le  second  order  is 


fro 


I  which 


Oibt — oA 


oibt—aJn 


The  solution  of  the  system  of  the  third  order, 

aix+bty  +  ca=*i,  {«=1,  3,  3), 
in  tike  manner  gives 

_   iti6iCi-l-«.i»ci-f»Aa— ".ttn— «iS.g.— «ihe< 

with  expressions  of  similar  form  for  y  and  t. 
The  functions  appearing  in  the  .^nmeraton 
and  denominators  ol-  the  ei^resatens  for  the 
unknowns  in  At  above,  and  m  similar  systems 
of    cquabons,    arc    deteminuiU.      They    are 
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foimed  in  accordance  with  a  general  pdodplb 
the  first  precise  statement  of  which. was  ba«ed 
upon  the  recognition  of  the  two  classes  of  per- 
mutations, as  will  presently  be  esuilained. 

2.  It  is  shown  in  algebra  (qv.)  that  the  num- 
ber of  permutations  of  n  elements  arranged 
in  a  senes  is  «(«  — 1.  .  .  2-»  =  nt  Any  two 
elements,  whether  adjacent  or  not,  standii^  in 
their  natural  order  in  a  permutation  constitute 
a  petmanence;  standing  in  an  order  the  reverse 
of  the  natural,  an  inversion.  Thus,  in  the  pep- 
mutation  deacb  the  permanences  are  dw,  at,  ab; 
the  inversions,  da,  dc,  db,  ta,  tc,  tb,  eb. 

The  permutations  of  any_  set  of  elements  are 
divided  into  two  classes,  viz. :  the  positive,  in 
which  ihe  number  of  inversions  is  even,  and 
the  negative,  in  which  the  number  is  odd. 
When  die  elements  are  arranged  in  the  natural 
order  the  number  of  jifrersiona  is  eera,  v^ch 

3.  Interchanging  two  adjacent  elcntents,  a 
and  a^  of  a  permutation  changes  its  class.  Far, 
a  a  a  IS  a  permanence,  a  a  n  «n  inversion  and 
vice  versa;  and  the  interchange  either  intro- 
duces or  destroys  an  inversion.  When  die  two 
elements  interchanged  are  nonadjacent  let  the 
mimber  of  elements  between  them  be  q  and  xea- 
resent  these,  tn  the  aggregate,  by  Q.  As  in  ne 
preceding  case  the  interchange  has  no  effect  upon 
the  relation  of  a  and  a  to  the  elements  preceding 
or  following  aQ".  The  arrangement  Qaa  may 
now  be  obtained  by  interchanging  a  with  vaA 
of  the  q  elements  of  Q  in  tnm,  after  which  a 
may  be  moved  to  the  first  place  by  successive 
interchanges  with  the  f+1  elements  of  Qa. 
Hence,  the  total  number  of  interchanf^es  of  ad- 
jacent elements  involved  in  the  transition  from 
the  order  aQa  to  the  order  «Qs  is  2ff+  1,  bU 
odd  number;  from  which  follows  the  miportant 
theorem :  The  interchange  of  any  two  elements 
of  a  permutation  changes  its  class. 

Of  any  complele  set  of  permutations  cme- 
half  are  positive  and  one-halt  negative.  ■ 

4.  Assume  n'  elements  arranged  in  s  square 
array  thus : 

I  a.'*"  .  ,  .  orf»)  t 
a,'at"  .  .  .  of.")  I 


.  .Ob*")  I 


the  third  column  and  the  fifth  row.  The  dtoEponal 
throogh  a',  Ot", .  .  .  «<>(<*)  ^  called  the  prfndpcd 
^agonal;  tiiat  throu|^  On',  fc — i,  .  .  .  «il*)  the 
secondary  dj^fonal ;  the  position  occupied  by  th' 
the  leading  position. 

The  above  array,  enclosed  by  vertical  bars  as 
shown,  is  used  to  reiu-esent  the  determinant  of 
its  n*  elements.  This  function  may  now  be 
defined. 

Write  down  the  product  of  the  n  elements  09 
the  principal  diagonal,  arrangii^  them  in  tti? 
natural  order,  thus:  aiat'ot"  .  .  .  ^("J.  TliiE 
is  the  principal  term  of  the  determinant  Now 
permute  the  subscripts  of  the  principal  tenn  in 
every  possible  way,  leaving  the  superscripts  iuh 
disturbed.  To  such  of  the  nl  resulting  terms 
as  involve  the  positive  permutations  of  the  sub- 
scripts give  the  plus  sign;  to  those  involving 
the  negative  permutations,  the  minus  sign.  The 
algebraic  sum  of  all  the  terms  thus  obtained 
is   the  determinant  represented  by   (he  given 
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while  that  of  the  third  order  gives 

Iat'ih"a%"'  j =Oi'ii»'W"  +  at'at"ai"'  +  lUot'oi' — 
OiWot"'!     Ofiot'ot" — OiWat'" — at'(h"o*"'. 
a,'at"a,"'  I 

E«ch  term  oi  a  determinant  ihtu  contains  a 
aii^le  eletneat  from  each  column  and  each 

,of  Its  arrar  and  is,  theteforr   ~  ' ■ — 

function  of  its  elements. 

5.  The  expansion  of  the  array  of  the  second 
order  may  M  written  out  at  a  glance.  The 
process  is  less  obvious,  but  still  simple,  for  the 
array  of  the  third  order.  It  is  as  ftulows:  Be- 
ncath  the  square  anay  write  th«  first  and  sec- 
ond rows  as  shown  va  the  figure.  Then  form 
products,    each    of    three    eletnent\ 


traversed  by-  one  of  the  six  oi^ue  Imes,  apply- 
ing the  signs  as  indicated.  The  aggregate  of 
terms  thus  obtained  is  the  required  expansion. 


as  may  readily  be  verified, 

TIk  reader  will  now  do  well  to  note  bow  the 
valuea  of  the  systems  of  unknowns  x,  y,  and  x, 
y,  e,  obtained  at  [he  outset,  may  be  written  in 
the  notation  of  determinants. 

No  such  direct  methods  as  the  above  arc 
available  for  the  expansion  of  determinant 
arrays  of  higher  orders,  but  these  will  be  con- 
sidered further  on.    See  13, 

6,  In  writing  detenninants  it  is  often  con- 
venient to  use  a  double- subscript  notation,  the 
first  subscript  designatine  the  row  and  the  sec- 
ond the  column  to  which  the  element  belongs. 
Thus  the  element  au  stands  in  the  third  row 
and  the  fifth  column.  When  the  elements  are 
merely  symholic  it  is  customary  to  write  only 
Uie  principal  terrns  between  the  vertical  bars. 
In  this,  which  is  called  the  umbral  notation,  the 
delenunaDt  of  the  nth  order  is 

I  ih'at"  .  .  .  an(")  I    or     |  Onto  ,  .  .  (hm  I; 
wUt^  are  often  further  abridged  to  |  at(»)  |  and 
I  di.ii)  respectively. 

Thus  far  the  economy  of  the  notation  of 
determinants  is  scarcely  apparent.  Specific 
fonns  of  higher  order  have,  however,  been  pur- 
posely avoided.  It  is  only  necessary  to  write 
out  the  expansion  of  an  ariray  of  the  fourth 
order  which  includes  AV=2A  terms  each  of  the 
fourth  dMree,  to  undcrstiutd  the  necesBit:r  of  a 
general  theory  of  such  forms.  Determinants 
of  even  the  fifth  and  sixth  orders  would  be,  if 
■written  out  in  full,  quite  beyond  manipulation; 
while  the  complete  expansion  of 

I  afa,"at"'af^ai'ai"a,'^'(U"''af^au^n"aiJ'°  \ , 
and'  such  fanctions  are  not  at  all  uncommon, 
would  fill  Over  a  thousand  closely  printed  vol- 
umes like  the  present  I  Yet,  by  means  of  the 
theory  of  determinants,  such  expressions  are  not 
only  intelligible  but  manageable.  Tlie  general 
properties  of  determinants  will  now  be  con- 
sidered. 

7.  Any  term  of  the  development  of  |  ai'"'!  may 
be  written 

±  oA'oi"a/"  .  .  .  o((»).  (a) 

Designate  by  w  the  number  of  inversions  in  the 
permutation  hii  .  ,  .  I  and  by  V  the  number  of 
interchanges  of  two  elements  necessary  to  bring 
the  given  term  into  the  form 


Obviously  N  and  «  are  eillier  both  erni  vc 
both  odd ;  but  the  permutation  p<p-  .  .  .  t  w 
positive  or  negative,  according  as  v  is  even  or 
odd,  and  the  term  will,  therefore,  have  the  same 
sign  whether  it  be  determined  l^  the  perniut»> 
tion  of  the  subscripts  of  (a)  or  by  that  of  die 
superscripts  of  <&).  It  follows  dnt  the  devel- 
opment of  a  determinant  mav  be  obtained  bjr 
permuting  the  superscripts  ana  wriring  the  signs 
of  the  terms  in  accordutce  with  these  permnta- 
tions,  instead  of  taiag  the  subscripts  as  ^ready 
explained.  Passing  m>m  one  of  these  niethott 
of  development  to  the  other  is  equivalent  to 
chansing  each  column  of  the  array  into  a  row 
of  the  same  rank  and  vice  versa.  Hence,  a 
determinant  is  not  altered  by  changing  the  rows 
into  corresponding  columns  and  the  columns 
into  corresponding  rows.  Any  statement  tnade 
with  reference  to  the  rows  of  ever^r  determinant 
must,  therefore,  be  equally  true  with  respect  to 
die  columns.    Rows  and  columns  are  aUke  called 

8.  If  any  two  parallel  lines  of  a  determinant 
be  interchanged  the  determinant  will  be  changed 
only  in  sign.  For,  interchanging  two  lines  is 
the  same  as  interchanging,  in  eadi  term  of  the 
expansion,  the  indices  correspondins  to  these 
lines.  This  reverses  the  sign  of  each  term  and 
therefore  that  of  the  whole  determinant 

"Die  element  a^')  may  be  transferred  to  the 
leading  position  by  interchanging  the  «th  row 
with  Oie  {"— 1)  preceding  rows  and  the  rth 
column  with  the  (j — 1)  preceding  eoltmins. 
This  being  done,  the  resulting  determinant  must 
take  the  sign  factor  (—1)  "''^•■ 

A  determinant  havmg  two  parallel  lines  iden- 
tical is  equal  to  zero;  for  me  interchange  of 
these  identical  lines  reverses  the  sign  wilhont 
altering  the  value  of  the  function. 

9.  A  detcminant  having  a  line  of  elements 
each  the  sum  of  two  or  more  quantities  can  be 
expressed  as  a  sum  of   two  or  more  deter- 


Ut 


W^^-^'— 6i'i 

loiffci+ii'  — Vd 


..)ft...l 


be  such  a  determinant    Then,  writing 

Bi  =  bi  +  W-bf± 

any  term  of  the  development  of  A  is  of  the  form 
±aji5^...=.±(hA,cr..._ 

d; (ip'>9 Cr ...  -*- Opoii  Cr . . -  ±  - . - 
The  terms  J  are  obtained  by  permuting  the 
subscripts  p,  q,  r,  .  of  apBifr  ....  PeTmutinc 
simultaneously  the  same  subscripts  in  the  second 
member  and  giving  to  each  term  thus  obtained 
its  appropriate  sign,  there  results 

-t-(o,Va...!-|a.Vc...|±..., 


lO.  MultiplyinK  each  element  of  a  riven  line 
of  a  determinant  by  a  given  factor  multiplies  the 
determinant  by  that  factor;  for  each  term  of 
the  .expansion  contains  a  single  element  from 
the  given  line.  The  common  factor  thus  appears 
once  and  only  once  in  each  term  of  the  expan- 
sion, and  the  determinant  is,  therefore,  tmilti- 
plied  by  that  factor. 

In  the  same  way  it  may  be  shown  that  a 
determinant  having  a  line  of  leros  is  eqtial  to 
«eto.   It  also  follows  that  if  tf      "        "     '" 
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line  bvrt  a  conmoii  ratio  to  the  corresponding 
elemenU  of  any  parallel  line  the  determinant 
vanishes. 

11.  If  each  element  of  a  line  of  a  determinant 
be  roultipUed  by  a  g^iven  factor  and  the  product 
added  to  the  corresponding  element  of  any 
parallel  line  the  value  of  the  determinant  wtU 
not  be  diangcd.  This  follows  directly  frcnn 
9  to  10.    Thus 


...a," 


I  OuOutflv  +  OWu)  - . 


■s  I      I  aiutWom  +  nwni) . , .  Ofw  I 

12.  The  terms  of  |  afi*)  \  which  contain  the 

element  Oi'  are  those  found  in  the  expanuon  of 

joi'  0  0    ...0       1.  (o) 

Wt'Ot'Oi'"    . . .  <!■(■) 

|o,'a,'an"',..o,(")| 

For  if,  in  formine  any  term,  another  element 
than  Oi'  be  taken  from  the  first  column  an  ele- 
ment zero  must  be  taken  from  the  first  row,  and 
the  term  vanishes.  It  may  readily  be  shown 
that  the  determinant  (o)  is  cqnat  to 

[oi'at"'  i.oit*)  ],  (t) 


|«l|*Oi."'.-.ffl«(»)| 

which  is  tterefore  the  aggregate  of  the  terms  of 
I  aiCi  I,  (»— 1)1  in  number,  trtiich  contain  the 
element  Oi'. 

The  determinant  factor  of  order  (n— 1)  by 
which  the  element  ft'  is  multiplied  in  (b)  is 
called  the  cofactor  of  that  element  in  |  ai(>>1  |. 
It  may  be  obtained  from  the  given  determinant 
t^  deleting  the  first  column  and  the  first  row. 

The  cofactor  of  any  element  0«(*i  may  be 
found  in  the  same  manner  after  transposing 
this  element  to  the  leading  position.  But  this 
transposition  multiplies  the  determinant  by  the 
sign  factor  ( — l)**'.  Hence,  to  find  the  co- 
factor  of  fliiC),  delete  its  row  and  its  column  and 
give  the  resultant  determinant  the 

The  cofactor  thus  obtained  is  represented 
by  Art'),  the  dgn  factor  ( — l)***  being  intrin- 
sic For  example,  the  cof actors  of  the 
elements  of  the  second  row  of  |  ai'ai'a,'"  \  are 
^'=_|*V"|  ^._loi'o,"'|  ^  ,«_._!  oiV  |. 
''■  —      I  a^'a,- 1'  ■^*  =  1  a.'*'"  I'  ■^*    =     |  a.V  I 

13.  The  aggregates  of  terms  containing  the 
demeots  a«',  a^",  .  .  .  av(")  of  the  determinant 
1  diW  I  are,  respectively, 

i^'K',a"Ai".  ■  ■  ■  o,{")^.("). 

Each  of  these  m  aggregates  includes  (n — 1)  I 
terms  of  {  siC"}  |,  no  one  of  which  appears  in  any 
of  the  others.  In  all  of  them,  then,  there  are 
»«(n — 1)1  or  «!,  different  terms  of  the  deter- 
minant, which  is  the  whole  ntmiber.  Hence 
|»,(»)|—«,'A.'+o."-4."-|- .  -  .  +o,W-4,(-)  (1) 
Similarly, 
\a,Oti\=a,(*)A,W  +a^«A,W+  .  .  .  +  onWAnCHi) 

Any  determinant  may,  Iq' means  of  either  (1) 
or  (2).  be  resolved  into  deteiminants  of  an  order 
one  lower  and  tluis,  since  Ak,  .  ..  Agi")  or 
A,(*),  .  .  .  AnW  are  themselves  determinants,  it 
may  nltimatdy  be  expressed  in  terms  of  deter- 


minants of  tlie  third  or  second  order,  which 
may  readily  be  expanded  (sec  S). 

14.  If  the  Ath  and  icth  rows  of  |  ai(<>>  |  are 
identical  the  elements  a,,',  «■"  ,  .  .  .  ati")  in 
formula  (1)  maybe  replacedby  Bt'wi", . .  .u<m) 
respectively.  But  in  this  case  the  value  of  the 
determinant  is  zero.  Hence,  A  and  i  being 
different   indices, 

«'4-'+an'M/'+  .  .  .  +o]i(")A,(»)  =  0.      (3) 
Likewise  p  and  t  being  different, 
Oi(P)^i<fl+a,tP)i4ri«)+  .  .  .  +a«CP)^«t«)-=0.      (4) 

15.  The  determitiant  of  order  (m — 1)  obtained 
by  depleting  the  ith  row  and  Che  Jth  coliunn  of 
J  =  foiCjIis  called  the  minor  of  the  determi- 
nant with  respect  to  the  element  ac('),  and  ik 
written  ^Or*).    Obviously,  by  what  precedes, 

A,(<»={—  1  ).+«■  i((«l. 

If  two  rows,  the  Ath  and  «tb.  and  two  col- 
umns, the  ^th  and  Jth,  are  deleted  the  result  is 
written  J(k,x(P,'),  and  is  called  a  minor  of  the 
second  order.  Minors  of  lower  orders  may  be 
obtained  in  a  similar  manner  and  expressed  by 
a  similar  notation. 

Any  mth  minor  of  a  given  determinant  and 
the  determinant  of  the  tn  elements  at  the  inter- 
section of  the  rows  and  colimins  deleted  in 
forming  it  are  called,  with  respect  to  each 
other,  complementary  minors.  The  determi- 
nant may  be  expressed  in  terms  of  products  of 
pairs  of  complementary  minors,  a  method  of 
expansion  due  to  Laplace.  Formulx  (t)  and 
(2)  are  special  cases  of  the  method.  Its  general 
statement  is  somewhat  complicated. 

16.  The  principles  thus  far  developed  will 
now  be  applied  to  the  solution  of  systems  of 
simultaneous  linear  equations ;  the  process 
triiich,  as  stated  at  the  outset,  led  to  the  dii- 
covery  and  investigation  of  determinants.  As- 
sume the  system  of  three  equations 

iHX  +  b{y  +  Cix=Ki.  (t-=l,2,  3.) 
In  the  determinant  I  *,bA  \  let  the  elements 
Ki,  «!,  %  be  replaced  by  the  equal  quantities  ap- 
pearing in  the  first  members  of  the  given  equa- 
tions. The  two  determinants  now  in  hand  are 
equal  to  eqch  other;  thus 

we  -I-  hy  -t-  e*  6t,  ft  I      1  «.&iCi  | 
But  the  first  member  of  this  equation  may  be 
separated  into  the  determinants  (see  9  and  10) 

X  I  a,b^  I  ,    y  lb,b^,  I ,     and    *  |  c,Vi  | , 
the  second  and  third  of  which  are,  by  8,  equal 
to  zero.    Hence 

*  I  Oiftia  I  =  I  Ktbtc  I ; 
or,  explidty  (see  1). 


Similarly,  by  starting  with  the  determinants 
I  o.«vi  1  and  I  Oib^  \,  respectively,  the  values  of 
y  and  t  are  found  to  be 

|ai«,a|  I  a,b^  I 

^      I  a,b^ !  ]7aZ\ 

It  will  be  noted  that  the  valuei  of  the  tnt- 
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knowns  have  for  a  common  denominator  the 
determinant  of  the  coefficients  of  the  given 
equation;  while  the  numeiator  is,  in  cAch  case, 
obtained  from  the  denominator  by  replacing  the 
column  of  coefficients  of  the  unknown  in  queS' 
tion  by  the  column  of  absolute  terms.  The 
method  is  applicable  to  linear  systems  of  any 

i7.  When  the  number  of  given  equations  is 
l^realcr  than  the  number  of  unknowns  their  con- 
sistency obviously  depends  upon  some  definite 
relation  among  the  known  elements.    Let 

aix  +  biy="H  (i=  1.  3,  3) 

be  such  a  redundant  system. 
.    Solving  the  first  two  of  diese  equations  gives 
(see  1) 

If,    now,   the   three   equations   are   conastent, 
these  values  roust  also  satisfy 
(hx  +  biy^*,; 
whence,  substituting  the  above  values  and  clear- 
ing of  fractions, 

lOtl  lavi.1  jo^l' 

or,  by  8.  and  (1) 

0.1  6^,  I  -  6. 1  a,«.  I  +  «■  I  0.6, 1  = 


The  above  process  being  generalized,  it  appears 
that  die  condition  that  n  linear  equations  be- 
tween  (« — I)  unknowns  constitute  a  consistent 
s^lem  is  that  the  determinant  of  the  coeffi- 
cients and  absolute  tenns  be  zero. 

18.   Consider  now  the  homogeneous  linear 
equations 

aix  +  biy+ta=0.  (»=1,2,3) 

Solving  these  equations  as  in  16  gives 
0 

•='■— MIST-"'. 

imieas 

laAA\=0;  (6) 

in  which  case  each  unknown  becomes  ~  i  which 


■-  +  n-Oj 


(>-!,!,  3) 


any  two  of  which  will  detennine  the  ratios  — 
and  — ■  It  these  three  equations  form  a  con- 
sistent system  in  —  and  -^i  however,  the  con- 
dition expressed  by  (6)  holds  good  (see  17)  ; 
that  IS  to  say,  the  given  equations  consistently 
determine  the  ratios  x:y\3  only  when  the  de- 
terminant of  the  coefficients  vanishes.  In  this 
case,  as  may  readily  be  shown 
*gf»:  :A,:B,:C, 

:  •.A,:B,:C,  (7) 

-When    the   determinant   of   rtie  coefficients 


does  not  vanish  die  equations  are  satisfied  only 
by  the  values  j'^=j'^*=0.     In  general: 

The  condition  that  n  homogeneous  linear 
equations  between  n  unknowns  form  a  con- 
sistent system,  for  other  than  zero  values  of  the 
unknown,  is  that  the  determinant  of  the  coeffi- 
cients be  zero. 

The  relation  expressed  by  (7)  may  also  be 
generalized  thus :  In  any  determinant  which 
equals  zero,  the  cofactors  of  (he  elements  of 
any  line  are  proportional  to  the  cofactors  of 
the  corresponding  elements  of  any  parallel  tine. 

The  determinants  (S)  and  (6)  are  called  re- 
sultants or  eliminants,  each  being  the  result  of 
eliminating  the  unknowns  from  the  system  of 
equations  from  which  it  is  derived. 

19.  Again  let  there  be  r  homogeneous  linear 
equadons  involving  n  unknowns,  r  being  greater 
than  ft,  thus ; 
o.V-t-o.-'V  +  ...  +amx(.-)=0. 

(i=l,2,...n,....r). 
The  consistency  of  these  equations  requires  that 
every  determinant  of  the  nth  order,  formed  by 
selecting  n  rows  from  the  array  whose  elements 
are  the  coefficients  written  in  order,  shall  be 
zero.  If  these  conditions  are  fulfilled  the  fact 
is  expressed  by  writing 

II  Oi'ai'        .  .  .Oh       ...  Or'  I  »=  0, 


II  ai('«)Oi(»)  . . .  On(»)  . . .  art")  I 

the  change  of  rows  into  columns  being  purely 
arbitrary.  The  above  expression  is  called  a 
rectangular  array  or  a  matrix. 

20.  Let  it  be  required  to  eliminate  the  un- 
knowns from  the  equations 

Multiplying  the  second  equation,  first  by  y  and 
then  by  x,  there  become  available  three  equa- 
tions involving  the  three  unknowns  **,  xy,  y*, 
as  follows: 

iw'-t-S«y  +  o*='', 
avy  +  8y*=0, 
i'3*  +  Pxy  =0. 

The  elimtnant  of  this  system,  if  consistMit,  is 
|o6cl  =  0. 
\arlO[ 
If  the  given  equations  be  inconsistent  this  deter- 
minant does  not  vanish. 

This  process,  due  to  Sylvester,  may  readil/ 
be  geneialized  It  is  known  as  the  dialybc 
method  of  elimination. 

21.  The  product  of  two  determinants  may  be 
most  readily  obtained  as  an  eliminant  To  this 
end  let 

atai  +  aiixi=0,chixi  +  aax,=0  (a) 

be  linearly  transformed  by  substitiidng 

x,=-b„v,+biiUii,xi='b,tKii+btMt;  (6) 

the  result  bdng 

(oiibn  +  aj)„)vrt  +(a„ba+alJ)ll)v!l^^O,\,\ 
(a«6,i-l-Oiii.i)tDi-t-(a„6B-|-o-6J»Oi=0.;'  ' 
Now  the  condition  that  equations  (c)  be  con- 
sistent is  that  the  determinant 

]a„b,,  -foiA.     oiifcn  +o„6b)  (d) 

I  Onba  +  OiAn       anbn  +  OuSi  I 

shall    vanish.     But    they    may    b«    cofMisteM 
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bccatue  aqnatioiis  (a)  afe  m,  in  wUch  case 


or,  diis  condition  fEiiling,  and  (a)  thus  having 
no  solution  other  than  ;v-=<>=3r,  (e)  will  still 
be  consistent  if  equations  (b)  are  so;  that  Is,  if 


I  bu&u  I  = 


if)  are  factors  of   (d).     The  onlv  other 

is    numerical   and   may    readily   be    shown,    by 

comparing    coefficients,    to    be    unity.     Hence, 

JDuau  I  .  I  baiht  I  =  I  fliiAi,  +  Oiifru  Onbn  +  aiiba ). 
Vtixbm  I       (  hnba  \       \  OuAii  +  lafrii  auftn  +  On^ti  | 

The  same  method  may  be  applied  to  the 
formation  of  the  product  of  any  two  deter- 
minants of  the  same  order.  The  operation  may 
be  described  as  follows: 

To  form  the  product  \pJ^  of  two  detcrmi- 
nantsltfinl  and  Ibnl ,  first  connect  by  plus  signs 
the  elemenis  of  the  rows  of  both  jnu!  and 
l&nK  Then  place  the  first  row  of  [uml  upon 
each  row  of  \bin\  in  turn  and  let  each  two  de- 
ments as  they  touch  become  products.  This  is 
the  first  row  of  \pin\.  Perform  the  same  opera* 
tion  upon  |biii|  with  the  second  row  of  jaial  to 
obtain  the  second  row  of  Ipinj,  etc  Any  ele- 
ment of  this  product  is 

P  .=>««6«  +  o«&B  - . .  +  a.»ft«..  •¥         (8) 

The  product  may  also  be  formed  by  columns 
instead  of  by  rows  as  above. 

22.  The  operation  just  described  may  be 
applied  to  form  what  is  c<BiventionaIly  called 
the  product  of  two  rectangular  arrays  of  the 
same  dimensions.     Let  these  be 


Forming  the  product  by  rows  pves 

\a,A»+aii,,    Oi,6« -1- o„&»    ax,b,x -\- aJ>»\ 

I  Oii^ii  +  Otin     Onhn  +  a^a     Ou^  +-aiJ>a  I 

If  this  product  array  be  interpreted  as  a  deter- 
minant  it  can  only  be  zerb;  for  it  is  the  product 
of  the  two  determinants  formed  by  writing  a 
column  of  zeros  after  one  of  the  given  rcdan- 
gttlar  arrays  and  a  column  of  elements  arbitra- 
rily chosen  after  the  other.  An  entirely  different 
result  would  have  been  obtained  had  the 
product  been  formed  by  columns  instead  of  by 

23.  The  result  of  replacing  each  element  of  a 
determinant  by  its  cofactor  is  called  the  re- 
ciprocal of  the  determinant.     Thus  the  recip- 


That  is  the  reciprocal  of  a  deteiminant  of'  the 
tith  order  is  etjual  to  its   («  — l)th  power. 

Reciprocal  determinants  are  a  special  case 
of  compound  determinants,  whose  elements  are 
minors  variously  derived  from  one  or  more 
given  arrays. 

24.  The  application  of  determinants  to  the 
study  of  geometry  and  pure  analysis  has  led  to 
the  recognition  and  investigation  of  numerous 
special  forms,  some  of  which  will  be  ddined 
and  their  most  characteristic  properties  stated 
without  demonstration. 

Among  the  more  important  arc  the  forms 
known  as  symmetrical  determinants.  In  these 
any  two  elements  symmetrically  placed  with 
resijecl  to  the  principal  dij«onal,  known  as 
conjugate  elements,  have  the  same  absolute 
vahie.  If  OcO'^iiid!)  the  determinant  is  de- 
scribed as  simply  symmetrical.  If  ai(*)=— Oilt), 
a  condition  which  cannot  apjrfy  to  the  elements 
of  the  principal  diagonal,  unless  these  he  /ero, 
it  is  said  to  be  gauche  or  skew.  When  the 
diagonal  elements  are  zeros  and  Oj)')^ — o.dc) 
the  determinant  is  skew -symmetric.  It  is  vety 
easy  to  show  that  a  .skew-symmetric  determi- 
nant of  odd  order  is  equal  to  lero.  When  of 
even  order^  however,  it  is  equal  to  the  square 
of  a  certain  rational  function  of  its  elements 
known  as  the  PfafSan.  These  functions  are  ex- 
pressed by  triangular  arrays;  thus 
I      o       anm)=(co  — n/  +  6m)«; 


bl\ 


\—m—lo 


The  properties  of  Pfaifians  are  strikingly 
analogous  to  those  of  determinants. 

25.  Determinants  all  of  whose  elements  are 
Kros  except  those  of  die  prinicipal  diagonal 
and  the  adjacent  minor  diagonals  above  and 
below,  and  in  which  each  element  of  one  of 
these  minor  diagonals  is  —1,  arc  called  con- 
tinuants. They  were  so  named  by  Miiir  be- 
cause of  their  connection  with  the  theory  of 
continued  fractions.  If  qi  be  the  number  of 
terms  in  the  expansion  of  the  continuant  of 
order  i,  it  may  be  shown  that  5M=gii— i+gn— 2; 
a  difference  equation,  the  solution  of  which  b 

(i+V3y+'-{i-V5T-+' 


25.  A  determinant  in  which  the  elements  of 
the  first  row  are  functions  of  a  given  variable, 
the  corresponding  elements  of  the  second  row 
the  same  function  of  another  variable,  etc.,  is 
called  an  alternant.  If  the  functions  used  as 
elements  are  powers  of  die  variables  it  is  de- 
scribed as  a  simple  alternant.  Such  a  deter- 
minant is  divisible  by  the  difference  product  of 
its  variables,  the  quotient  being  a 
function  of  these  variables,     l^us 


=  fy-t){»~x)[x-y).{x 


-«). 


whence  ij  =  lt,  ot  J  =  *i-*. 


27.  When  y>,  ji^  -  •  >  y>>  are  functions,  each 
if  '1,  j^  ...  ,  Xni  the  determinant 


is  called  the  Jacobian  of  the  given  functions,  a 
name  given  by  S)4vester.    There  is  a  cotnfdetc 
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analt^iy  between  dte  Jacotnxa  and  the  ordinary 

differential  coefficient  ^ ,  wluch  Bertnmd  hai 

made  tlie  basis  of  another  definitioD  of  tliese 
functions.    Thus,  letting 

.  Jix,,  JiXM  ■  .  .,Ji^    (t=l,2, .  .  ■•) 
be  (I  distinct  sets  of  increments  given  to  Xi, 
Xt,  .  .  .  ,  .rn.and 

A,yi,  Aty^  .  .  .  ,  Jiy»,    {»=  1,  2, .  .  .  «) 
the  corresponding  increments  of  yi,  )^  .  .  .  ,  y« 
ttwn  is 


m 


ahgh 
k  bj\ 
\tfc\ 


a  determinant,  which  in  this  instance  is  also 
known  as  the  discriminant,  for  the  reason  that 
its  vanishing  is  the  condition  that  w  be  resolv- 
able into  linear  factors. 

Like  the  Jacobian  the  Hessian  is  a,  covarianL 
Both  were  originally  called  functional  deter- 


29.  The  theoiy  of  determinants  has  two 
notable  extension*  which  will  be  explained, 
though  little  more  than  the  definition  of  the 
functions  suggested  can  be  undertaken  in  the 
present  article. 

Just  as  *^  elements  may  be  arranged  as  a 
square  array  with  two  sets  of  parallel  lines,  so 
may  n*  elements  be  arranged  in  the  form  of  a 
cube  so  as  to  lie  in  three  sets  of  parallel  planes. 
These  three  sets  of  planes  may  he  called  strata, 
planes  and  sections ;  the  last  two  correspond- 
ing respectivelv  to  the  rows  and  columns  of  the 
square  array  lying  in  any  given  stratum.  An 
element  of  such  an  array  may  be  represented  by 
dVju,  where  1  is  the  number  of  its  stratum,  i  o! 
its  plane,  and  s  of  its  section.  Then  |  atM^  \ 
represents  a  function  known  as  a  cubic  determi- 
nant. Its  principal  term  is  amOu  .  .  Omii. 
and  the  others  are  obtained  as  follows:  Permute 
the  third  suffixes  and  in  each  of  the  n !  products 
obtained    permute    the    second    sufiixes,    thus 


me  sign  factor  appropriate  to  the  permutation 
of  the  (bird  5uf!ixes  by  that  appropriate  to  the 
permutation  of  the  second.  The  aggregate  of 
terms  thus  obtained  is  the  cubic  determinant. 

The  sign  of  the  cubic-determinant  is  changed 
V  the  interchange  of  two  planes  or  two  sec- 


tions; but  the  interchange  of  two  tttata  has 
no   effect. 

There  are  also  determinants  whose  arrays 
can  be  represented  only  in  hyper-space  (see 
Hypebspaces),  but  whose  elements  mav  be 
deRned  by  means  of  multiple  sufiixes  as  above. 
Such    determinants    are   known    as    hyper-de- 


30.  In  the  array 


I  iiXiiiXl  .    .    .  inXa  1        d(Xi,n) 

If  the  functions  be  subjected  to  linear  trati»' 
formation  the  Jacobian  is  multiplied  by  a  con- 
stant factor  or  modulus,  which  is  the  determi- 
nant of  the  coefficients  of  the  transformation. 
The  Jacobian  is  thus  a  covariant  of  the  func- 
tions from  which  it  is  derived.  See  Invari- 
ants  AND  COVASIANTS. 

If  the  Jacobian  vanishes  the  functions  are 
not  independent,  and  conversely. 

28.  The  Jacobian  of  the  partial  differential 
coefficients  of  a  function,  taken  with  respect  to 
its  several  variables,  is  called  the  Hessian  of 
the  function.  The  Hessian  is  a  symmetrical 
determinant. 

Thus,  the  given  function  being  the  ternary 
quadric, 

»  =  a=fi  +  b:^  +  c^  +  2fyi  +  lpx+  2kxy, 


•ft-F 


"f^ 


sents  a  determinant  of  order  (n+1). 
H  increase  indefinitely,  \  M  on  the  one  hand 
and  p,  otm  the  other  also  becoming  indefinitely 
large,  while  maintainii^  the  above  relation  to 
H,  the  determinant  may  approach  a  definite 
limiting  value,  it  may  become  indeterminate 
or  it  may  become  infinite.  Determinants  of 
Infinite  order,  as  here  defined,  present  certain 
analog es  to  infinite  series. 

Hiitorr  and  BibUo^raphr.— The  first  defi- 
nite reference  to  determinants  is  to  be  found  in 
a  manuscript  of  Leibnitz,  left  unpublished  at  the 
time  of  bis  death.  His  later  development  of 
the  idea  is  embodied  in  a  communication  to  De 
I'Hospital  (1693)  in  which  he  explains  the  for- 
mation of  the  eliminant  of  a  system  of  linear 
equations  identical  in  form  with  that  discussed 
in  17.  In  his  natation  he  used  double  indices, 
representing  the  element  Oji"  by  u  or  by  <,. 
The  next  approach  to  the  subject  was  made 
quite  independentlv  by  Cramer  (1750),  who 
expounded  a  rule  for  writing  out  die  values  of 
the  unknowns  in  a  system  of  linear  equations, 
in  which  be  recognized  the  two  classes  of  per- 
mutations as  given  in  2.  This  rule  found  in- 
stant favor  and  the  development  of  the  theory 
of  determinants  has  since  been  almost  con- 
tinuous. 

The  first  attempt  at  a  formal  exposition  of 
the  theory  was  made  by  Vandermonde  (1771). 
His  treatment  of  the  functions  as  independent 
of  their  connection  with  the  process  of  elimina- 
tion and  his  recognition  of  several  of  their 
more  fundamental  properties  entitles  him  to  be 
ranked  as  the  real  founder  of  the  theory.  Al- 
most simultaneously  Laplace  gave  the  method, 
partly  antidpaled  by  Vandermonde,  of  expand- 
ing determinants  in  terms  of  complementary 
minors.  The  functions  were  called  by  him 
'resultants,'  a  term  now  used  in  the  restricted 
sense  explained  in  IS, 

New  applications  of  the  functions  were  at 
once  found  by  Lagrange  (1773),  principally  in 
the  domains  of  geometry  and  the  theory  of 
ntmibers.  Their  application  was  further  ex- 
tended by  (jauss  (1801),  who  used  the  word 
determinant  to  designate  the  discriminant  of  the 
ternary  quadric  (see  28).  He  also  noted  the 
significance  of  reciprocal  determinants  (see  23}, 
and  was  on  the  verge  of  discovering  the  multi- 
plication theorem.  This  theorem  (see  21  and 
22)  was  first  given  by  Binet  (1812),  but  its 
satisfactory  proof  is  due  to  Cauchy. 

Cauchy  was  the  first  to  use  the  word  deter- 
minant in  its  present  sense.    His  memoir  in  tke 
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Jtmf.  dt  eteoU  polyUtkt^t  (1812)  rouoded 
tfae  g«ner»1  theory  of  determiDants  Into  some- 
thing  like  its  present  form.  Jacobt  tarty 
adopted  the  new  calculus  and  greatly  extended 
its  neld  of  mefulness.     In  hiK  Handi  it  became, 


but  a  powerful  mstrumcnt  or  researdj  as  well. 
His  justly  famous  memoirs  in  'Crelle's  JoamaP 
(1841)  made  the  subject  readily  accessible  and, 
since  their  publication,  determinants  have  been 
freely  used  by  raathematical  writers  witboot 
apology  or  explanation. 

A  new  impulse  was  given  ttirough  the  study 
of  linear  transformations,  in  which  Cayley  and 
Sylvester  led  the  way.  The  more  recent  de- 
velopments relate  mainly  to  special  forms  of 
determinants.  Skew  determiBaiitB  and  PfafBans 
were  developed  by  Cayley,  in  connection  with 
tfae  orthogonal  transformation.  He  was  the 
first  writer  to  use  the  vertical  bars  enolounK 
the  determinant  arra.y.  Continuants  were  in- 
vestigated by  Sylvester,  who  also  named  and 
made  much  use  of  Jacobrans  and  Hessians.  Alter- 
nants, first  recogniied  by  Cauchy  and  studied 
b^  Jacobi,  have  been  further  discussed  by 
Trudi,  Nagclbach,  and  (larbieri.  Important  re- 
suits  relating  to  compound  determinants  were 

Kblished  by  Scbweins  (1825),  bnt  these  have 
en  rediscovered  and  greatly  extended  by 
Sylvester,  Retss.  Kronecker,  and  Picquet.  De- 
terminants of  infinite  order  have  been  used  by 
G.  W.  Hill  in  a  memoir  on  the  linear  theory 
appearing  in  the  'Acta  Math.,*  Vol.  VIII.  Their 
properties  have  been  investigated  by  Poincare, 
von  Kodb,  and  Cazxaniga.  In  recent  years  the 
arithmetidil  properties  of  detcnninants  and  the 
theory  of  elementary  divisors  have  been  dis- 
cussed 1^  H.  J.  S.  Smith,  Kronecker,  Frobenias 
and  Wcierstrass, 

Bibliogr«pbf.~  Muir's  'Theory  of  Determi- 
nants in  the  Historical  Order  of  its  Develop- 
'  ^  (London  1890)  is  the  standard 


(Qwir.  ftmr.  of  Math.).    Spottiswoode  (1851) 

Eepared  the  first  regular  treatise.  Other  well- 
lown  Kxts  are  those  of  Ballzer  (Leipzig 
1857);  Guntber  (Erlangen  1875);  Dostor 
(Paris  1877) ;  Scott  (Cambridge  1880)  ;  Mmr 
(London  1882)  ;  Hanus  (Boston  1886)  ;  Weld 
(New  York  1893) ;  Scott  and  Mathews  (Cam- 
bftdge  1904). 

Labnas  Gitfoui  Wda, 
Author  of  ^Theory  of  Dflerminants^ ;  Drier- 
minanU- 
DETERMINATE  PROBLEM,  a  problem 
in  geometry  which  admits  of  a  limited  number 
of  solutions,  an  indeterminate  problem  admit- 
ting of  an  indefinite  number  of  solutions. 

DETERMINATIVE  MINERALOGY, 
That  division  of  the  science  of  mineralogy 
(q.v,)  which  treats  of  the  identification  of  min- 
erals. While  the  occasional  new  or  undescribed 
species  is  necessarily  identified  by  a  determina- 
tion of  the  percentages  of  its  various  ingredi- 
ents (see  Chemical  Analysis),  the  symmetry 
and  geometrical  constants  of  its  crystals  (see 
Ckystalloghaphy),  and  its  optical  and  other 
physical  properties  (see  Physical  Crystall- 
ography) ;  specimens  of  previously  described 
species  are  accurately  and  rapidly  determined 
by  much  simpler  methods,  varying  from  sight 


systematic  tebtin^  w<A'  the  aid 
of  tables  or  ■schemes.*  Sight  recognition  is 
the  result  of  experience  in  handling  and  testitig 
atid  has  no  fixed  order  of  procedure.  Except 
for  this,  it  is  similar  to  the  later  mentimied 
schemes  by  external  si^s,  inasmuch  as  It  re- 
lies cbiefty  on  lustre,  color,  crystals,  cleavage,; 
associates,  etc.,  and  supplements  these  by  tests 
such  a>  the  color  of  the  mark  (streak)  made 
by  it  upon  ung1a«ed  porcelain,  or  its  hanAiesV 
as  tested  by  a  knife  pmat.  Testing  at  rwidem 
is  nearly  worthless  and  in  all  cases  of  doubt  it 
better  to  follow  the  guidance  of  some  i^slent- 


cessively  place  the  specimens  in  smalli 
smaller  groups  tmtil  the  group  is  so  small  that- 
the  differences  between  its  members  are  read- 
ily recognized  and  it  becomes  possible  con- 
clusively to  elimbate  all  hut  one  spedes.  There 
are  many  schemes  which  may  be  said  to  be 
chiefly  of  three  types.  (1)  Schemes  in  which 
tfae  classifying  characters  are  the  so-called' 
"external  signs'  such  as  lustre,  color,  crystalline 
form  and'  simple  physical  tests  such  as  hard- 
ness, color  of  powder  (streak)  or  specific 
gravity.  These  schemes  are  invaluable  in  the 
classroom,  enormously  lessening  the  time  spent 
in  looking  np  characters  and  Aey  foster  acute 
observation  of  appearance  and  require  only 
simple  apparatus,  such  as  a  pocket  lens,  streak' 
plate  and  file  or  knife.  The  best  known  and' 
most  followed  scheme  of  this  type  was  pre-' 
wred  in  1866  by  Prof.  ATbin  Welsbaeh  of 
Freiberg,  and  while  for  the  great  group  of 
minerals  with  non-metaliic  lustre  and  white  or 
gray  streak  it  is  not  very  conclusive,  the  min- 
erals of  metallic  lustre  or  with  colored  powdera 
(streaks)  are  often  very  rapidly  determined. 
For  instance  by  the  Fraier-Brown  modification* 
of  Weisbach's  tables  only  three  species  are  at 

Snbmetallic  or  non-metallic. 

Red  streak; 

Hardness  about  4  (thaf  (A  flnoriteV 
These  arc  easily  distinguished  by  the  shade  of! 
red  of  the  streak  and  by  the  specific  gravity. 
Zindte,  orange  red,  Cuprite,  brownish-red,  so. 
gr.  6,  Haneritt,  hrownish-ret^  sp.gr.  4;  tZ) 
Schemes  in  which  the  so-called  "blowpipe  tests' 
such  as  fusibility  or  qualitative  determination  ' 
of  principal  constituents,  or  solubility  in  acids, 
are  the  classifying  tests,  while  the  external  signs 
and  physical  tests  are  subordinate.  These, 
because  they  are  largeh?  independent  of  the 
condition  in  which  the  mineral  occurs,  use  only, 
minute  amounts  of  material,  and  give  positive' 
proof  of  the  presetice  of  tWe  component  de- 
ments, may  fairiy  be  said  to  be  of  the  most 
general  applkability.  They  retiuire  In  addition 
to  the  simple  apparatus  used  in  the  previously 
mentioned  schemes,  a  blowpipe  and  its  accom- 
panving  lampv  forceps,  witr;,  reagents^  etc 
Ultdoubttdly  the  most  used  schemes  of  this - 
type  are  translations  and  modifications  of  von 
Kcfbell's    'Tables  for   Determination    of    Min-' 


so  that  by  simple  testing  with  the  Mowpipe  a.._ 
in  the  dry  way  one  is  led  qukldy  to  a  small 
group  which  includes  the  mineral  being  tested.* 
As  with  the  Weishach  tables,  there  is  first  &' 
division  by  lustre,  but  thereafter  the  route  iaX-' 
lowed  is  different,  the  next  diviuon  bei^  ly- 
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fnubili^  and  the  further  subdiviuoas  m  some 
cases  being  the  detection  o£,  particular  elements 
as  arsenic,  sulphur,  antimony,  iron,  etc.,  and  in 
others  some  detail  of  fusion  such  as  "mulnetic 
after  heating*  or  of  solubtli^  such  as  *efEer- 
vescencb'  For  instance,  a  specimen  of  Kreen 
granular  Chrysolite  (Mg.  Fe).SiO.  would  be 
placed  by  the  Brush-Pcn&eld  modification  of 
the  Von  Kobell  tables  successively  in  the  fol- 
lowiDg  divisions  and  sub-divisions : 

L.  Non-BtMiJliB  hutn.     Ooa  ol  Mvanl  hundnd. 

' ~  iw  if  IJO  [rf  the  lum-metalliii  ^MOoi. 

HCl  luviofl  a  geUtinoui   r«k]uB   on 

'       one  d  16  ipecin. 

I  Uignsiuai.    Tbunln*  ow  ot  6 


This  confirmed  by  color,  hardness,   structure, 
etc, 

(3)  Schemes  in  which  characters  determined 
by  the  polarizing  microscope  are  used  as  the 
dassifying  tests,  these  including  singk  or  double 
refraction,  index  o£  refraction,  birefringence^ 
pleochroism,  shape^  cleavage,  color,  etc.  Such 
schemes  are  extensively  used  for  the  determina- 
tion of  the  minerals  in  fine-grained  rocks  and 
are  coming  into  more  general  use  for  identifica- 
tion not  only  of  those  minerals  which  can  be 
readily  made  thin  enough  to  transmit  light  but 
for  the  so-called  opaque  minerals.  The  testing 
requires  specially  prepared  sections  as  thin  as 
paper,,  or  finely  crushed  powder  or,  in  some 
cases,  polished  sections,  and  the  tests  wliile 
usually  easily  made  require  for  their  proper 
understanding  a  considerable  knowledge  of 
crystal  structure  and  optics.  They,  however, 
supplement  admirably  the  blowpipe  and  ^ysi- 
cal  tests. 

Bibliography, — Works  in  English  in  addi- 
tion to  tables  in  most  textbooks  of  mineralogy. 
External  Signs;  Eakle,  A.  S.,  'Mineral 
Tables' ;  Frazer-Brown,  'Tables  for  the  De- 
termination of  Minerals'  (6th  ed.);  Kraus- 
Hunt,  'Tables  for  the  Determination  of  Min- 
erals' (19U>;  Mosea,  A  }^  'Guido' to  Sight 
Recognition  of  120  Minerals. '  Blo-atptpe 
Schemes:  Bnish-Penfield,  'Manual  of  Deter- 
minative Mineralogy* ;  Lewis,  J.  V.,  'Determina- 
tive Mineralogy'  (2d  ed.).  Optical  Schemes; 
Johannsen,  A.,  'Determination  of  Rock  Form- 
ing Minerals';  Luquer,  L.  McI,  'Minerals  in 
Rock  Sections*  (4th  ed,) ;  Moses,  A,  J..  'Utiliz- 
ing Polarizing  Microscope  in  Determination  of 
Minerals'  ;  Murdoch,  J.,  'Microscopical  De- 
termination of  the  Opaque  Minerals.' 

Alfred  J.  MosES, 
Professor  of  Mineralogy,  Columbia  Urnverstty. 

DBTBRHINING  TENDENCY.  Also 
called  attitude,  task  (Aufgabe)  and  is  partly 
synonymous  with  purpose  in  its  more  empin- 
cal  use.  Determining  tendency  was  a  term 
introduced  by  Acfa  and  taken  over  into  Enelish 
to  designate  one  of  the  wider  influences  which 
control  the  coarse  of  associations  and  so  of 
thought  and  action.  One  ordinarily  diinks  of 
the  course  of  thought  as  controlled  l:^  the 
closeness  of  the  connection  between  the  ele- 
ments of  which  it  is  made  up,  and  of  these  con- 
nections in  turn  as  due  to  the  number  of  times 
the  two  experiences  have  occurred  together  in 
the  past  the  recency  of  their  appearance  to- 
gether, etc.  Determining  tendency  is  looked 
upon  as  a  factor  of  wider  influence,  which  will 
make  some  one  or  some  one  class  of  the  pos- 


sible assodstes  mme  likelr  to  appear  tban 
others  which  are  in  themselves  equally  strong 
cr  even  stronger.  Thus  if  one  is  given  a  series 
of  words  and  asked  to  speak  the  first  other 
word  that  comes  to  mind  each  word  may  aH 
up  a  number  of  associates,  "Water,"  e«, 
might  suggest  «drin!^;  "HiO,'  "ice,*  etc  If, 
however,  one  has  been  adced  to  give  the  chemi- 
cal composition  of  the  sub^ances  named, 
"HiO"  alone  comes  to  mind;  if  the  request  was 
to  name  the  use  of  the  objects,  drinking  or 
washing  or  other  words  of  tlut  class  alone  will 
appear.  The  request  is  the  determining  ten- 
Determining  tendencies  are  frequently  not 
definite  tasks,  Init  arc  furnished  by  the  Imowl- 
edge  of  the  circumstances  or  situation.  One 
■    '    ■  ■        male  friend  when  he  is      '"' 


trumps;  another  under  the  same  circum- 
stances when  the  trump  is  different  One 
strikes  one  note  for  a  given  position  when  the 
selection  is  written  in  one  key  and  another 
when  the  key  is  different.  The  awareness  of 
the  companion,  the  knowledge  of  the  trump  or 
of  the  key  constitute  in  each  case  the  deter- 
■mining  tendency. 

The  influence  of  the  wider  setting  has  re- 
cently been  given  wide  vogue,  chiefly  through 
the  work  ot  the  Wtirzburg  school.  It  was 
noticed  as  a.  factor  in  the  control  of  perception 
by  Pillsbury  in  1897,  who  spoke  of  it  as  *atti- 
tude»  or  "setting."  by  Watt  in  the  control  of 
association  in  1904,  who'  called  it  Aufgabe,  was 
emphasized  under  the  present  name  by  Ach  in 
I9C6  as  a  factor  in  the  control  of  action  and 
thought,  and  by  Pillsbury  again  as  mood  or 
attitude  as  one  of  'the  conditions  of  attention 
in  1906. 

The  Importance  of  emphasizing  the  wider 
controls  as  opposed  to  the  immediate  links  which 
alone  were  considered  by  the  associationist 
school  is  obvious.  Were  the  strength  of  die 
mechanical  connections  alone  to  be  taken  into 
accoutit,  we  would  have  no  explanation  at  all 
of  the  adaptability  and  flexibility  'Of  human 
thought  and  conduct.  If  one  were  limited  to  ■ 
single  response  to  a  given  stimulus  or  to  a 
sinj^e  thought  in  succession  to  any  other 
thought,  act  and  thinking  would  alike  follow 
unvarying  courses.  One's  existence  would  be 
a  continuous  treadmill.  While  we  still  think  of 
all  the  successions  as  made  possible  by  earlier 
associations,  selection  of  the  proper  one  in 
accordance  with  the  situation  or  context  in- 
creases the  adequacy  of  the  thouf^t  and  act 

We  must  look  to  the  nervous  interactions 
for  the  real  explanation  of  these  influences. 
The  determining  tendency  acts  only  as  it  is 
accompanied  by  or  induces  activities  in  jhe 
neurones.  In  the  nervous  system  an  association 
has  as  its  analogue  -a  connection  between  neu- 
rone groups  induced  by  simultaneous  action  at 
some  earlier  times.  Any  neurone  group  is  con- 
nected with  several  other  groups  in  such  a  wa_y 
that  it  may  excite  any  one  ot  them  when  it  is 
itself  excited.  The  determining  tendency  de- 
cides which  of  these  shall  be  aroused.  When 
a  task  is  set  or  a  wider  context  is  effective, 
these  preliminary  stimuli  partially  arouse  larger 
or  smaller  groups  of  neurones.  These  larger 
groups  will  have  elements  in  common  with  the 
groups  that  will  be  aroused  by  the  other  direct 
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stimulus.  When  '  this,  finds  one  anoctated 
group  paitbUy  aroused,  it  will  completely 
arouse  that  one.  while  the  others  asBociatetl 
with  it  will  not  respond  sufficiently  to  influence 
consciousness.  Possibly,  too,  the  other  associ- 
ates ma/  be  actually  inhibited,  prevented  from 
responding  at  all.  More  likely  there  is  both  a 
positive  and  a  negative  effect.  One  group  of 
neurones  connected  with  the  stimulus  is  pre*, 
pared  to  respond  by  partial  excitation  and  the 
others  are  blocked  or  inhibited.  While  we 
tpeak  of  determining  tendency  as  an  influence 
of  task  or  setting  or  purpose,  theie  terniE  are 
merely  descriptive  of  the  antecedents  of  the 
act  or  thou^^  of  the  circumstances  under 
which  dctermimng  tendencies  act.  The  actual 
cause  of  the  selection  is  to  be  found  in  the 
preparation  for  aclitMi  of  a  group  of  cerebral 
elements  by  an  earlier  stimulus. 

Waltoe  B.  Pillsbury. 

DETERMINISM  is  the  doctrine  that 
everything  that  exists,  as  well  as  every  event 
that  happens,  is  absolutely  fixed  and  necessary 
in  the  sense  that  it  has  been  made  what  it  b 
by  the  action  of  some  ground  or  cause.  From 
this  point  of  view  there  is  accordingly  no  ele- 
ment of  chance  or  contin^ncy  in  Oie  world; 
nothing  which  is  could  possibly  have  been  other- 
wise. While  this  doctrine  conceives  of  all  of  the 
parts  of  the  world  as  determined,  it  derives  its 
main  interest  and  importance  from  its  appUca- 
tion  to  the  sphere  of  mind  and  the  thoughts, 
feelings,  and  actions  of  human  beings.  At  the 
present  day  we  have  become  accustomed  to  the 
conception  of  physical  nature  as  a  uniform 
scries  of  Events  that  happen  in  a  fixed  and  neces- 
sary way  in  accordance  with  uniform  laws.  The 
crucial  question  is  whether  the  same  mode  of 
conceirtion  is  to  be  extended  to  mind  and  its 
operations,  or  whether  the  view  can  be  justified 
that  mind  occupies  a  unique  place  in  nature 
and  is  characterized  by  real  freedom.  *Most 
writers  on  the  emotions  and  on  human 
conduct,*  Spinoia  tells  us,  "seem  to  be  treat- 
ing rather  of  matters  outside  of  nature  than  of 
^enomena  which  follow  nature's  general  laws. 
They  appear  to  conceive  man  to  be  situated  in 
nature  as  a  kingdom  within  a  kingdom,  for  they 
believe  that  he  disturbs  rather  Chan  follows 
nature's  order,  that  he  has  absolute  control  over 
his  actions  and  is  determined  solely  by  himself." 
As  a^inst  such  a  view.  Spinoza  maintains  the 
doclrme  of  determinism :  "that  nature's  laws 
and  ordinances  whereby  a]l  things  come  to  pass 
and  are  changed  from  one  form  to  another  are 
everywhere  and  always  the  same."  Hence  "it 
is  impossible  that  man  should  not  be  a  part  of 
nature.*  and  subject,  like  everything  else,  to 
nature  s  imiversal  laws. 

Determinism  follows  directly  when  substance 
and  causality  are  employed  as  the  ultimate  prin- 
ciples of  e:q>lanation.  From  the  point  of  view 
of  substance,  the  parts  are  viewed  as  deter- 
mined by  the  nature  of  the  whole.  This  whole, 
whether  called  God,  or  'substance,*  or  "mat- 
ter,* or  "energy,"  is  conceived  as  the  one  ulti- 
mate reality,  of  which  particular  phenomena  are 
•accidents*  or  *'modifleations.»  The  nature  of 
the  whole  being  given  as  a  fixed  datum  or  prior 
term^  the  nature  of  the  parts,. as  its  modes  or 
modifications,  are  therefore  also  fixed  and  de- 
termined, \Iore  frequently,  however,  the  causal . 
category  is  employed  to  suMtort  deterministic 


Gonclusions,  either  atone  or  in  conjunction  with 
that  of  substance.  No  part  of  the  universe,  it 
is  ar^ed,  stands  by  itself :  everything:  gets  its 
constitution  and  nature  through  its  connection 
with  and  dependence  upon  something  other  than 
itself,  Universal  causal  relationship,  tlieu,  im- 
plies universal  dependence,  necessary  determina- 
tion. If  the  principle  of  cause  and  effect  is 
vahd  throughout  the  whole  held  of  reahty —  in 
the  mental  realm  as  well  as  in  the  physical  — 
determinism  is  the  logical  and  inevitable  conse- 
quence. The  adherents  of  determinism  have 
nevertheless  maintained  these  principles  with 
var>nng  degrees  of  strictness  so  far  as  their 
applications  to  mental  life  are  concerned.  Many 
of  those  professing  determinism  have  given  to 
the  causal  principle  in  its  application  to  mind 
a  meaning  which  they  believe  .  guarantees  a 
rational  view  of  freedom.  Some  of  these  posi- 
tions will  be  referred  to  below  under  the  various 
headings  with  reference  to  which  the  subject  is 
to  he  further  discusseo.  These  headings,  it  will. 
be  noticed,  indicate  different  aspects  and  appli- 
cations of  the  problem  as  already  outlined,  and 
not  separate  or  exclusive  doctnnes. 

(a)  Metiipbywcal  Determinism  arrives  at 
its  conclusions  from  a  consideration  of  the  gen- 
eral nature  of  the  world  and  the  universal 
form  in  which  events  happen.  The  determin- 
ism of  the  will  is  simply  one  instance  among 
others  of  the  universal  order  and  uniformity 
of  all  events.  In  strict  monistic  systems  it  is 
diificult  to  avoid  the  conclusion  that  the  nature 
of  the  one  ultimate  reality  is  that  which  de- 
termines everything.  This  is  true,  as  we  have 
seen,  whether  that  one  substance  is  regarded 
as  God,  or  as  matter  or  energy.  The  opponents  of 
determinism  accordingly  usually  fall  back  upon 
pluralism,  and  emphasize  the  uniqueness  and 
self-centred  reality  of  human  personality.  But 
this  position  is  confronted,  on  the  other 
hand,  with  the  task  of  accounting  for  the 
unity  which  cxjierience  shows  actually  to  exist. 
How,  if  there_  is  a  plurality  of  completely  in- 
dependent individuals,  is  it  possible  to  think 
o£  the  whole  as  forming  a  single  world — a  uni- 
verse? It  is  clear  that  this  world  must  .be. 
something  more  than  a  manifold,  and  that 
human  beings  least  of  all  are  mere  points 
which  exclude  relation  to  others.  This  anti- 
nomy is  of  course  just  one  aspect  of  the 
fundamental  melaphysical  problem  of  the  one 
and  the  many,  and  cannot  receive  a  full  dis- 
cussion here.  It  b  however  obvious  from  what 
has  already  been  said  that  a  solution  can  be 
found  only  by  adopting  a  metaphysical  system 
that  is  at  the  same  time  both  monistic  and 
pluralistic;  .that  holds  fast  to  the  unity  of 
things  and  also  maintains  the  reality  and  pro- 
vides for  the  possibility  of  self-determination 
on  the  part  of  finile  individuals.  Such  a  result 
is  not  possible  for  materialism,  or  any  me- 
chanical system  of  metaphysics.  If,  however, 
the  view  can  be  defended  that  the  universe 
exists  in  its  ultimate  form  as  life  and  conscious-, 
ness,  freedom  can  still  be  maintained.  For- 
life  and  consciousness  are  principles  of  inclu- 
sion, not  of  exclusion^  and  at  the  same  time 
they  leave  within  their  unity  free  place  and 
scope  for  individual  difFerences.  From  the 
metaphysical  point  of  view,  the  solution  of  the 
u^)arent  contradiction  between  freedom  and 
determinism  depends,  therefore,  upon  the  pos- 
sibility of  finding  logical  grounds  for  g-  '-'  ' 
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ing  a   teleological   and   spiritual  view   of    the 
world. 

(b)  Theological  Determiniani/— The  prob- 
lem here  is  in  principle  identical  with  that  o£ 
metaphysics,  though  stated  in  different  terms 
and  generated  by  a  special  interest.  The  theo^ 
logical  doctrine  is  varioustr  known  as  pre- 
destination, foreordination,  election,  etc.  (qcrv.). 
The  whole  course  of  histoiy,  both  in  its  phys' 
ical  and  moral  aspects,  is  assumed  to  take 
place  in  accordance  with  the  eternal  decrees 
or  purposes  of  Go±  The  crucial  problem  is 
regarding;  man's  ability  to  secure  his  own  sal- 
vation. Theological  determinists  maintain  that 
God  has  "elected  some  to  everlasting  life,'  and 
that  such  election,  as  an  act  of  free  grace,  is 
the  necessary  condition  of  salvation.  Thus 
Jonathan  Edwards,  in  summing  vp  his  defense 
of  Calvinism  against  the  ArminianS|  claims : 
*If  we  put  these  things  together,  it  will  follow 
that  God's  assistance  or  influence  must  be  de- 
termining and  decisive,  or  must  be  attended 
with  a  moral  necessity  of  the  event;  and  so  that 
God  gives  virtue,  holiness,  and  conversion  to 
sinnerSj  by  an  influence  which  determines  the 
effect  m  such  a  manner  that  the  effect  will 
infallibly  follow  by  a  moral  necessity,  which 
is  what  Calvinists  mean  t^  efficacious  and 
{'On  the  Freedom  of  the 


irresistible  grace.*    ('O 
Will,'  Ch.  XIV). 


(c)  Paycholoflcal  Determlniam^-'Psycliol- 
i^y  has  to  descnbe  and  explain  the  conscious 
processes  which  constitute  mind;  and,  like  all 
the  sciences,  is  necessarily  deterministic  in 
standpoint.  From  the  psychological  point  of 
view  every  mental  process  without  exception 
finds  its  explanation  in  its  relation,  either  to 
aome  other  mental  content,  or  (as  some  would. 
maintain)  to  accompanying  neural  chatiges  in 
the  body.  An  uncaused  or  undeterminea  men- 
tal event,  as,  e.g.,  an  act  of  will  which  is  not 
connected  causally  with  other  slates  of  body  or 
mind,  is  a  contradiction  from  this  point  of  view. 
Nor  IS  the  difficulty  to  be  avoided  by  supposing 
diat  the  voUtion  is  caused  by  a  free  act  on  the 
part  of  the  ego,  that  the  self  intervenes  to 
produce  changes  in  the  natural  order  of  events 
at  this  point  or  that.  For  if  the  self  Is  thus 
distinguished  from  its  states,  it  is  no  longer  a 
member  of  the  mental  series,  and  cannot  be 
invoked  as  a  cause  of  any  particular  event.  To 
appeal  to  any  such  special  agent  is  to  abandon 
the  scientific  problem,  which  is  to  discover  the 
causal  relation  of  the  phenomena  that  consti- 
tute the  mental  life.  As  Kant  in  the  'Critique 
of  Pure  Reason'  clearly  shows,  there  is  no 
possibility  of  freedom  in  a  phenomenal  series 
of  mental  events;  since,  as  occurrences  in  time, 
these  are  subject  without  exception  to  the  law 
of  cause  and  effect.  The  oft-repeated  attempts 
of  defenders  of  free-will  to  overthrow  de- 
terminism white  still  assuming  that  the  psy- 
chological point  of  view  is  final  are  as  con- 
tradictory and  fruitless  as  the  analogous  at- 
tempts to  vindicate  teleology  in  the  physical 
order  by_  supposing  that  at  times  the  natural 
order  is  interrupted  by  a  miracle.  If  determin- 
ism is  to  be  avoided,  there  must  be  an  advance 
to  a  new  standpoint  and  principle  of  explana- 
tion. This  was  perceived  by  Kant  who,  m  his 
doctrine  of  man  as  belonging  to  a  noumenal 
order  of  reality,  passes  beyond  the  psychological 
and  catisal  point  of  view  to  the  idea  of  self- 
determination  in  accordance  with  ends.     It  is 


true  that  Kant  did  not  regard  this  new  category 
as  one  that  is  valid  for  knowledge,  but  de- 
scribes it  as  a  "postulate*  of  practical  or  mora) 
reason.  The  result  of  his  analysis,  however, 
was  to  establish  the  fact  that  while  the  psy- 
chological or  phenomenal  description  of  mind 
must  employ  everywhere  the  category  of  cause 
and  effect,  and  can  therefore  only  issue  in 
determinism,  yet  from  another  point  of  view 
it  is  equally  necessaiy,  in  order  to  do  justice 
to  the  facts  of  moral  experience,  to  introduce 
the  idea  of  freedom,  or  determination  in 
accordance  with  ends. 

(d)  Historical  Dettfrminiani  may  be  a  de- 
duction from  theological  determinism,  t^ 
simply  regarding  all  the  events  of  history  as 
determined  by  the  will  of  God,  who  makes 
even  the  "wrath  of  man  to  praise  hint.*  But 
what  is  usually  known  by  this  name  b  the 
theory  according  to  which  historical  events  are 
to  be  explained  by  referring  them  to  natttral 
powers  and  circumstances  as  their  causes.  The 
demand  that  history  shall  be  made  a  science  in- 
volves such  an  explanation  of  historical  events 
by  means  of  causes,  and  carries  vnth  it  the 
assumption  of  determinism.  To  explain  his- 
toricafly  is  accordingly  regarded  by  some  writ- 
ers as  requiring  exhibition  of  the  various  causes 
—  geographical  location,  climatic  conditions,  ra- 
cial and  economic  rivalries,  etc. —  which  are  to 
be  taken  as  determining  the  course  of  events  in 
the  period  with  which  they  are  dealing.  Since, 
however,  historical  events  are  determined  by 


the  volitions  of  n 


1.  the  s 


made  in  the  preceding  paragraph  will  also  have 
application   here. 

(e)  Ethical  I>ctermmism.-~It  U  because  of 
the  supposed  ethical  implications  of  Determin- 

I  ism  that  die  doctrine  has  been  most  vigorously 
opposed'  I  f  all  human  actions  take  place,  like 
inatural  occurrences,  in  a  strictly  determined 
way,  then  it  seems  an  immediate  corollary  that 
the  sense  of  obligation  is  unmeaning  and  the 
feeling  of  responsibility  an  illusion.  Conse- 
quences of  this  character,  which  seem  to  the 
opponents  of  the  doctrine  to  follow  from  it 
directly,  are  taken  by  them  as  involving  the 
refutation  of  the  theory  of  determinism,  Tlie 
advocates  of  freedom  are  often  content  with 
this  "practical"  disproof  of  the  opposing  doc- 
trine, admitting  that  from  the  theoretical  point 
of  view  it   is   unanswerable.     Kant,  e.g.,  bases 

I  the  proof  of  freedom  upon  the  demands  of  the 
moral  consciousness.  Without  the  "postulate" 
of  freedom  the  fact  of  moral  obligation  would 

fbe  illusory;  Hie  'ought"  implies  and  presup- 
poses the  "can."  On  the  other  hand,  the  deter- 
minists as  a  rule  are  not  willing  to  admit  that 
it  is  necessary  to  assume  freedom  in  the  sense 
of  indeterminism  in  order  to  give  significance 

I  to  moral  distinctions.  In  the  first  place  they 
point  out  that  determinism  is  by  no  means 
identical  with  fatalism :  that  the  causes  of  an 

,  action   are   no   compelling   {Kiwers   outside   the 

'  individual,  but  his  own  motives  attd  character. 
Moreover,  as  H.  Sidgwick  has  remarked : 
■The  delerminist  allows  that,  in  a  sense,  the 
'ought'  implies  'can,'  that  a  man  is  only 
morally  bound  to  do  what  is  'in  his  power*  and 
that  only  acts  from  which  a  man  'could  have 
abstained'  are  proper  subjects  of  punishment 
or  moral  condemnation.  But  he  explains  'can* 
and  'in  his  power'  to  imply  only  the  presence 
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of  no  obstacle  that  may  not  be  overosme  by 
sufficient  motive*  ('Methods  of  Ethics,'  Cb. 
V).  The  delenninist  is  furtfaer  able  to  show 
that  freedom,  when  conceived  as  indeterminism 
or  *contingeacr,'  is  not  only  useless  as  a  moral 
postulate,  but  b  even  subveraive  of  morality. 
For  if  'freewill'  is  something  out  of  all  rda- 


awtiTe  of  the  individual,  it  is  a  mere  accident 
(the  'freedom  of  indifference,'  liberum  arbit- 
rmm  iitdifferentia)j  and  as  foreign  to  tbcF 
personality  of  the  individual  as  aa  external 
fate.  As  Ledie  Stephen  has  expressed  this 
argDmcnt:  "Identify  free-will  with  the  oc- 
currence of  chance,  and  the  conception  of 
taerit  becomes  contradictory  and  repulsive.  ■ 
Exclude  ijiance,  and  you  are  virtually  a  <le-| 


whether  to.  exclude  cbance  is  "virtuaUy*  to 
accept  determiniim;  but  one  mutt  in  any  event 
a^mt  that  the  conception  of  *contiD^ency,*  or 
'freedom  of  indifFerence*  is  both  logical^  and 
ethically  indefensible. 

At  the  preaent  time  controversies  regarding 
freedom  and  determinism  do  not  occiqiy  the 
same  proaunent  place  in  ethical  literature  as 
formerly.  Modern  ethical  writers  tend  to  avoid 
the  question  as  a  metai^iysical  problem  that 
may  be  left  ottt  of  account  in  dealing  with 
the  facts  and  principles  of  the  mor^  life- 
However  unsatisfactory  this  avoidance  of  the 

Eroblem  may  be,  recent  ethical  tbeorlaiig  may 
B  said  to  ^c  as  its  assumption  a  more  con- 
crete view  of  the  nature  of  mind  than  that  af- 
forded by  atomistic  psychology.  It  recognizes 
implicitly  that  the  causal  category  in  terms  of 
wmch  the  discussion  has  hitherto  been  largely 
carried  on,  is  inadequate  to  exhibit  concretely 
die  movements  of  history  and  of  individual  life, 
and  that  for  ethics,  at  least,  human  conduct 
must  be  regarded  as  the  process  of  realizing 
ends  and  purposes  which  are  personal  rather 
than  merely  natural  forces.  See  Ethics  ; 
Election;  Will;  F'keewill;  Fredestinatiok ^ 
NecESSiTAKiANisif ;  HiSTOBY,  Logic  of;  Psy- 
chology. 
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DBTINUB,  (1)  the  ui^wfnl  deterftionof  the 

Krsonal  properly  of  another.  (2)  A  commoD- 
V  action,  or  the  writ  therein  used,  for  the 
recovery  of  a  chattel  wrongfully  detained  or 
for  the  value  thereof  and  damages.  In  Eomc 
States  it  has  been  superseded  by  replevin  (q.v.). 
The  plaitittS  in  tins  action  must  show  that  he 
has  an  absolute  or  a  special  property  in  the 
cbatt^  If  the  defendant  is  detainmg  tiie  prc^ 
er^  niegaUy,  it  b  no  defeitse  Uiat  he  obtaiited 


it  legally.  The  plaintiff  in  this  action  sues  for 
the  recovery  of  the  property  itself  and  dan- 
ages  for  its  wrongful  detention,  hut  if  the  d»- 
foidant  has  not  the  property  in  his  possesnon, 
the  plaintifi  may  sue  for  its  value  and  dam- 
ages for  its  wrongful  detentaon.  If  the  prop- 
cr&  was  obtained  illegally,  demand  need  not  be 
aade  before  suit  is  bcouf^  However,  de- 
mand is  necessary  if  the  plaintiff  sues  to  re- 
cover damages  for  detention  between  demand 
aad  the  commencement  of  the  suit 

DETMOLD,  Germany,  city,  capital  of 
IJppe,  on  the  Werra,  50  miles  southwest  of 
Hanover.  It  consists  of  an  old  and  a  new  town, 
the  former  poorly,  Ae  latter  regularly  built 
Its  principal  edifice  is  the  palace,  a  nne  old 
castellated  building,  with  a  vast  round  donjon 
tower.  It  contains  also  several  educational  in- 
stitutions and  a  library.  The  industries  consist 
of  the  manufacture  of  doth,  espedally  linen; 
leather  furaiture,  beer,  buttons ;  and  the  quarry-- 
ing  of  maihle  and  gypsum.  In  the  vicinity,  on 
the  (jTotenberg,  the  loftiest  summit  of  the 
Tcutoburger  Wald,  a  ccJossal  statue,  45  feet 
Ugh,  pdaced  on  a  solid  drcular  pedestal  twice- 
that  hei^t.  has  been  erected  to  the  Hermann- 
or  Amunius  who  overthrew  Yams  and  his 
iHions,  in  the  year  9  A.D.  In  783  at  Detmold 
Cbarlemagnc  defeJited  the  Saxons.  Heniy  II' 
donated  the  town  to  the  bishops  of  Paderbom 
in  1011,  whence  it  descended  to  the  Lip^ 
family.  It  became  a  dbr  in  its  own  right  m. 
USa    Pop.  about  15,000. 

DKTONATION.  Ortain  chemical  com- 
pounds, which,  on  being  exposed  to  heat  or 
suddenly  struck,  explode  with  a  loud  report, 
owing  to  one  or  more  of  the  constituent  1|«rts 
suddenly  assuming  the  gaseous  state.  They 
often  have  the  power  ot  initiating  explosions 
in  more  stable  compounds.  A  mixture  of 
equal  volumes  of  chlorine  and  hydrogen  ex- 
posed to  direct  sunlight  detonates  violentlv, 
forming  hydrochloric  add  gas.  The  chloride 
and  iodide  of  nitrogen  are  very  powerful  deto- 
nating substances,  but  too  unstable  for  practi- 
cal use.  For  exploding  charges  of  powder 
mixtures  of  chlorates  with  redudng  agents 
such  as  charcoal  have  been  employed.  Fulmi- 
nate of  silver  and  of  mercury  detonate  by 
slight  friction,  by  means  of  heat,  dectridty,  or 
sulphuric   acid.     The   compouna   used   in    the 

f riming  of  percussion-caps  and  fuses  is  the 
ulminate  of  mercury  or  silver  (C>"NO)i  Hg 
or  (C>=No)— Ag,  respectively),  collected  as  a 
predpitate  when  the  metal,  dissolved  in  nitric 
add,  IS  poured  in  warm  alcohol  and  the  predpi- 
tate  formed  is  collected,  washed  and  dried. 
The  salts  of  trtazolc  acid,  NiH,  are  also 
coming  into  use  for  the  purpose.  See 
Explosives. 

DETONATORS  are  the  devices  used  in 
firing  high  explosives  by  detonation.  They 
consist  of  Bmalf  cylindrical  copper  tubes  dosed 
at  one  end  and  charged  with  mercuric  fulminate 
or  a  mixture  of  mercurial  fulminate  and  potas- 
sium chlorate  which  is  compressed  in  (be  bot-' 
torn  of  the  tubes.  Those  used  for  blasting  in 
mines  and  quarries  are  also  known  as  Masting' 
caps  and  exploders.  They  are  rated  as  sinete 
force,  double  force,  triple  force  and  so  on,  tne 
charge  for  the  single  force  cap  bang  about  five 
grains  of  the  detonattm;  substaiKe,  and  Ihc- 
charges  for  the  higher  toroe  increasing  abovt 
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two  grains  for  each  grade.  To  fire  them  a  piece 
of  Brickford  or  'rmuiiiig'  fuse  of  the  desired 
length  is  inserted  in  the  mouth  of  the  detonator 
or  cap  and  then  the  copper  tube  is  bent  or 
"crimped"  securely  about  the  sides  of  the  fuse. 
The  detonator  is  mserted  in  the  borehole  so  as 
to  Gome  in  dose  contact  with  the  first  cartridge 
or  <'stick*  of  explosive  and  the  borehole  is  filled 
with  tamping.  When  a  Same  is  applied  to  the 
end  of  the  fuse  that  projects  from  the  bordiolc 
the  column  of  powder  in  the  fuse  takes  fire, 
the  fire  travels  slowly  down  to  the  charge  in 
the  detonator,  causing  the  detonation  of  the 
dynamite. 

For  ^ilitarv  mines  and  naval  torpedoes  and, 
to  a  considerable  extent,  for  commercial  blast- 
ing detonators  to  be  fired  by  an  electric  current 
are  employed.  These  are  known  as  electric 
detonators.  They  differ  from  those  previously 
described  only  in  that  the  mouth  of  ttie  copper 
cap  is  closed  by  a  plug  made  of  sulphur  and 
ground  glass,  tnroufh  which  two  copper  wires, 
known  as  the  "legs  of  the  detonator,"  are  led. 
Inside  the  cap  these  wires  are  bridged  over  by 
a  very  fine  wire  made  of  an  alloy  of  iridhim 
and  platinum.  Around  the  bridge  and  between 
it  and  the  fulminating  composition  is  placed  a 
layer  of  mealed  gun-cotton.  When  it  is  desired 
■to  fire,*  the  legs  of  the  detonator  are  connected 
with  a  dynamo-electric  machine  and  the  current 

Eenerated.  As  the  current  passes  it  heats  the 
ridges  to  incandescence,  which  sets  fire  to  the 
gun-cotton:  this  causes  the  fulminate  to  deto- 
nate, and  this  detonates  the  charge  of  dynamite 
or  other  high  explosives.  The  detonators  used 
onthe  Whitehead  torpedoes  in  the  United  States 
navy  contain  35  grams  of  mercuric  fulminate, 
this  large  quantity  being  used  to  make  sure  that 
the  detonator  will  do  its  share  of  the  work  in 
torpedo  attacks  on  an  enemy.  See  ExPLoaivES. 
DK  TKEVILLE.  tri'vA',  Yvonne.  Ameri- 
can prima  donna:  b.  Galveston,  Tex.,  25  Aug. 
1881.  She  received  her  musical  education  from 
Uadame  Marchesi,  Paris,  beinK  the  youngest 
member  of  her  class.  She  made  her  dibui  in 
grand  opera  and  created  La  Boheme  in  English 
'i  New  York  at  the  age  of  16.    Thereafter  she 


Stockholm  Royal  Opera  and  Petrograd  Sym- 
rfiony  Concerts  in  1903-04.  She  sang  at  the 
Cairo  Khedvvial  Opera  and  the  Saint  Petersburg 
Imperial  Opera  1904-OS;  in  Bucharest,  Berlin, 
Budapest  and  Nice  1905-06;  in  Brussels,  Vi- 
enna, Munich  and  Trevano  Castie,  Smtier- 
land  1906-07.  In  19I&-U  she  made  a  concert 
and  operatic  tour  of  Germany,  Austria,  Hun- 
gary, Poland  and  Rumania.  She  sang  <Ophe- 
fia'     in    the    gala    performance    of    Ambroise 


Thomas  centenary  celebrations  in  France  dur- 
ing the  summer  of  1911;  and  in  die  following 
winter  made  another  operatic  tour  of  Germany, 
Austria  and  Russia,  Her  repertoire  covers 
operas  in  all  the  principal  languages  of  Europe, 
DETRITUS,  applied  in  geolof^  to  accumu- 
lations formed  by  me  disintegration  of  rocks, 
may  consist  of  angular  and  sub-angular  debris, 
or  of  more  or  less  water-worn  materials,  such 
as  gravel,  sand  or  clav,  or  an  admixture  of 
these.  Especially  applfcable  to  that  fragmen- 
tary matter  which  if  consolidated  into  a  solid 
would  form  what  is  known  as  breccia. 


DETROIT  (Fr.  D'Etroit,  strait),  Uich., 
capital  of  Wayne  County,  in  the  southeast ;  larg- 
est ci^  of  the  State  and  of  the  entire  Northwest 
to  the  Pacific;  situated  on  the  northwest  bank 
of  the  Detroit  River  dividing  the  United  States 
from  Canada,  one  end  fronting  west  of  Lake 
Saint  Clair  and  the  other  about  18  miles  from 
Lake  Erie.  It  is  88  miles  from  Lansing,  the 
Stale  capital;  284  from  Chicago;  60  from  To- 
ledo, Ohio;  251  from  Buffalo;  and  291  from 
Mackinaw.    Pop.  estimated  950,000. 

Detroit  has  the  finest  harbor  on  the  Lakes; 
the  river,  on  the  city  front,  is  often  called  the 
Dardanelles  of  America.^  The  broad  outlet  of 
Lake  Saint  Clair,  running  west  and  dividing 
aroiuid  Belle  Isle,  narrows  to  about  half  a  milie 
and  dee^ns  to  an  average  of  32  feet  for  some 
mites  with  a  southwest  course,  before  turning 
directly  south,  with  a  current  of  about  two 
miles  an  hour.  Fed  by  the  Great  Lakes,  it  has 
always  a  full  stream,  neither  rising  or  sinking 
much,  and  is  little  disturbed  by  storms;  and  the 
largest  vessels  can  Ue  np  to  the  wharves.  Here 
is  built  Detroit,  extending  some  11  miles  along 
the  river  front,  lined  with  wharves,  elevators, 
foundries,  factories,  warehouses,  railroad  sta- 
tions, freight  depots,  etc.  Area,  80,70  sqnare 
miles,  but  with  well-built  suburbs  outside  not 
yet  incorporated;  indeed,  from  Grosse  Pointe  at 
the  northeast  to  Gibraltar  at  the  south  where 
Lake  Erie  begins,  the  whole  river  front  for  30 
miles  is  built  up  with  handsome  villages  and 
lined  with  the  summer  villas  of  its  wealthy 
business  men,  all  really  parts  of  Detroit.  About 
three  miles  west  of  the  centre  of  the  city, 
commanding  the  channel,  is  Fort  Wayne,  an 
tmfinished  military  past  once  intended  to  be  the 
most  formidable  fortification  in  the  Northwest, 
and  still  garrisoned  and  armed  with  batteries. 
Across  the  river  in  Canada  are  Windsor  in  the 
centre,  the  terminal  of  railroads,  through  Can- 
ada, Walkerville  on  the  northeast.  Sandwich 
on  the  southwest  and  just  below  Sandwich  is 
the  site  of  the  proposed  ci^  of  Ojibway,  the 
Canadian  City  of  the  Stee!  Trust, 

The  ground  of  Detroit  is  a  gentle  slotM  for 
300  or  400  feet  back  from  the  river  to  20  or  30 
feet  high;  then  sinks  sIL^tly,  and  again  rises 
to  about  50  feet,  and  661  above  the  sea.  The 
ori^nal  plan,  on  a  very  small  scale,  was  a 
series  of  concentric  semi-circles,  or  rather  seg- 
ments of  polygons,  with  die  Grand  Circus — a 
semi-circular  park  of  five  and  a  half  acres  —  as 
a  centre,  nearly  a  mile  from  the  river,  toward 
which  they  extended.  TTiis  feature  is  still  pre- 
served ;  but  all  the  new  growth  has  been  laid 
out  in  checkerboard  system,  relieved  by  a  series 
of  noble  avenues,  100  to  200  feet  wide  radiating 
from  the  river.  Jefferaon  avenue  extends 
along  it ;  Woodward  avenue  runs  at  right 
angles  to  it,  dividint^  the  city  into  halves  and 
the  Grand  Qrcus  into  quadrants ;  west  of 
Woodward  are  Michigan  and  Grand  River 
avenues,  at  different  angles,  and  east  is  Gratiot 
Between  the  Grand  Circus  and  the  river  is  the 
Campus  Martius,  an  open  space  about  600x200 
feet,  crossed  by  Woodward  and  Michigan  ave- 
nues, and  from  which  Start  Monroe  avenue 
and  Fort  street  running  toward  Fort  Wayne. 
The  streets  in  the  dty  are  generally  wide  — 
SO  to  100  feet— and  in  the  residence  dis- 
trict well  shaded  and  notably  clean.  The 
chief  retail  business  is  on  Woodward  avenue 
and    the    streets    Fadiating    from    tbc    Grwid 
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circus  and  the  Campus  Maitius.  Griswold 
street,  with  the  great  bankiiiK  houses,  office 
buildings,  etc^  is  the  Wall  street  of  Detroit; 
lUid  others  ^n^ading-  from  the  Campus  Martius 
and  Gruid  Circus  are  of  importance.  The 
chief  of  the  show  streets  is  the  Grand  Boule- 
vard, a  macadamized  paricway  150  feet  wide 
and  12  miles  lona  encircling  the  heart  of  the 
city  in  a  vast  sweep  from  Belle  Isle  bridge  at 
Ihe  east  to  the  river  at  26th  street  The  outer 
portioiis  of  all  the  great  avenues  mentioned,  of 
Lafayette  avenue  and  of  Fort  street,  are  full  of 
fine  residences;  and  a  notable  residence  district 
clusters  around  Woodward  avenue  as  it  stretches 
toward  Palmer  Park. 

Public  Buildings  and  MonnmenU.— The 
chief  of  these  are  on  or  near  the  Campus  Mar- 
tius. Within  it,  facing  the  City  Hall,  is  the 
Mir-higaii  Soldiers  and  Sailors'  Monument,  by 
Randolph  Ri^rs,  of  bronze  and  granite,  55 
feet  high,  with  a  colossal  bronze  allegorical 
statue  of  Michigan  on  the  summit;  it  coat 
$7S,000  and  was  unveiled  in  1871.  On  the  west, 
lacing  four  streets,  is  the  City  Hall,  three  stories 
and  mansard,  of  sandstone  w  the  Italian  style; 


$600,000,  and  is  one  of  the  finest  in  the  West. 
Near  by  are  the  handsome  Wayne  County 
courthouse,  the  latest  iiublic  building  in  the 
city,  the  splendid  Majestic  office  building,  the 
Ford  building,  Penobscot  building  and  new 
Dime  Bank  building,  22  stories  hi^.  On  the 
north  of  the  Campus  is  the  Detroit  o^ra  house. 
The  United  States  government  building,  ac- 
commodating the  post-ofHce,  ctistoms  and  inter- 
nal  revenue  office  and  United  States  courts,  oc- 
cupies a  whole  block  bounded  by  Fort  and  La- 
fayette, Shelby  and  Wayne  streets.  Within 
the  past  three  years  the  blocks  fronting  the 
West  Grand  Circus  have  been  built  up  with 
lofty  office  and  hotel  structures,  and  near  the 
East  Grand  Circus  are  the  Y.  M.  C.  A.  and 
Athletic  Qub  buildings.  Monuments  to  Ste- 
vens T.  Mason,  first  governor  of  the  State, 
Gen.  Alexander  Macomb^  who  commanded 
at  the  battle  of  Plattsburg  in  1914,  and  Mayors 
Pingree  and  l^jibury  adorn  the  central  squares. 
Public  Service  and  Improvementa. —  The 
city  has  836  miles  of  streets,  of  which  593  are 

GLved,  mostly  with  brick,  asphalt  or  creosote 
ock.  It  has  236  miles  of  public  sewers  and 
600  miles  of  laterals,  and  is  inaugurating  ex- 
tensive additions  to  its  sewer  systems  to  accom- 
modate future  growth.  The  water  supply  is 
taken  from  a  crib  at  the  head  of  the  American 
channel  of  Detroit  River,  1,500  feet  from  the 
shore  and  at  a  depth  of  46  feet  The  pumiring 
stations  house  has  eight  engines  with  a  daily  ca- 
pacity of  250,000,000  gallons.  The  average 
daily  consumption  for  the  last  reported  year 
was  142,578,231  gallons,  or  173  gallons  per  cap- 
ita per  day.  The  maximum  for  any  sir^le  day's 
pumping  was  194,000,000  gallons.  There  are  in 
the  system  1,076  miles  of  pipe  and  6,350  public 
hydrants.  The  works  are  owned  by  the  city 
and  are  supported  by  rates.  "The  value  of  the 
waterworks  buildings  and  pimiping  plants  is 
about  $5,000,000. 

The  city  is  lighted  t^  electricity  furnished 
by  a  plant  municipally  owned.  There  are  9,920 
liglits  furnished  for  street  lifting  and  the  pub- 
lic boildings  and  school  buildings  are  lifOited 
by  this  plant     Private  Ugtiting  and  power  ia 


furnished  by  the  Eldison  Company.  Value  of 
public  lighting  plant  in  1917,  $l,3(n,000. 

The  police  department  has  a  force  of  1,600 
men  and  the  fire  department  one  of  900  men, 
with  42  engine  companies,  15  ladder  companies, 
7,257  hydrants  and  517  reservoirs. 

Tlie  electric  railway  system  is  owned  and 
operated  by  a  single  company,  the  Detroit  Uni- 
ted Railway.  It  consists  of  298  miles  within 
the  ci^  limits  and  nearly  600  mites  of  inter- 
urban  tines  radiating  in  all  directions.  In  1917 
there  were  484,727,818  passengers  carried.  Tfc« 
fare  on  about  one-third  of  the  city  lines  is 
eight  tickets  for  a  quarter  duritig  the  day  and 
six  for  a  quarter  at  night,  witii  transfers  to 
other  portions  of  the  same  lines.  On  the  rest 
of  the  dty  system  the  fat%  is  five  cents  with 
univer^  transfers.  There  are  three  railway 
passenger  stations  in  the  city,  the  Grand  Trunk, 
foot  of  Brush  street;  die  Union  Depot,  comer 
of  Third  and  Fort,  accommodating  the  Pere 
Man^uetie,  Wabash  and  Canadian  Pacific;  the 
Michigan  Central,  Michigan  avenue  and  15th 
street,  accommodating  that  road  and  the  Lake 

Parka,  Pleasure  Hesorts,  Public  Amaae- 
meats,  Btc. — Detroit  has  31  public  parks  besides 
a  number  of  small  triangular  squares  caused  tnr 
the  intersection  of  the  radiating  avenues  wim 
the  streets,  often  with  fountains.  The  largest, 
and  the  principal  public  resort,  is  Be41e  Isle  in 
the  river,  whose  entire  707  acres  have  Iieen 
parked  with  great  beauty.  It  is  reached  by 
ferries  and  l^  a  temporary  wooden  bridge. 
The  island  has  cost  the  city  for  purchase  price 
and  improvements  $2,021,689.  The  annual  cost 
for  maintenance  is  about  $150,000.  The  next 
largest  is  Palmer  Park,  of  141  acres,  on  Wood- 
ward avenue,  about  6J^  miles  from  the  river. 


lection  of  colonial  and  other  historical  relies, 
besides  a  colonial  casino.  The  park  was  a  gift 
to  the  cihr  by  the  late  Thomas  W.  Palmer. 
Clark  Park  in  the  west  has  32  acres;  in  part  a 
gnft  from  J.  P.  Clark  Voigt  Park,  8^  acres, 
and  the  Grand  Grcus,  in  each  of  whose  quad- 
rants made  by  Woodward  avenue  there  is  a 
fountain,  51^  acres.  Besides  these,  there  are 
opportunities  for  deli^tful  summer  trips  on' 
the  river  and  lakes;  and  the  river  is  dotted 
with  charming  places  where  excursion  steamers 
run,  from  Grosse  Pointe,  on  Lake  Saint  Clair, 
famed  for  its  cherry  orchards,  to  Grosse  Isle, 
where  Lake  Erie  opens.  There  are  20  theatres 
and  opera  houses  in  the  city,  the  largest  of 
which  are  the  Detroit,  Garrick  and  Washlnfr-- 
ton  theatres  and  the  Lyceum.  There  are  also 
148  moving  picture  theatres.  The  finest  ceme- 
teries are  Elmwood  (Protestant)  and  Moimt 
Elliott  (Catholic),  side  by  side  on  the  north- 
east, about  two  miles  from  the  centre;  beauti- 
ful in  keeping  and  monuments;  Woodmere, 
four  miles  to  the  southwest  of  the  centre  of 
the  dty  and  within  the  city  limits ;  Woodlawn, 
a  beautiful  cemetery,  situated  s«ven  miles  on> 
Woodward  avenue,  and  Mount  Olivet,  another 
targe  ((ithollc)  cemetery  abont  seven  miles 
out  at  tiic  northeast  Grand  Lawr,  the  largest 
and  newest,  is  nine  miles  from  the  city  1-mits, 
on  Grand  River  avenue.  There  are  a  number 
of  Lutheran  and  Jewish  cemeteries,  making  23 
in  alt. 

Schools,  Librsriest  New^Kper*,  Etc— la 
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1917  diere  were  135  t 
nine  were  high  school 
1917-18  there  were  about  95,000  puirils  carolled 
with  2,400  teachers.  Aside  from  the  ordiiuu7 
school  curriculum  there  are  classes  for  cripples, 
for  the  blind,  for  special  and  prevocalional 
studies,  open-air  schools  and  summer  schools. 
E$pec»l  attention  is  given  to  night  schools  for 
teaching  foreign-bom  residents  the  En^ish 
language  the  rights  and  duties  of  citizenship 
and  the  elementary  principles  of  our  government 
One  of  the  high  schools  is  a  fully-equipped  tech' 
□ical  industrial  training  school.  The  school 
appropriations  for  1917-18  aggrcg^ed  ¥6,566,- 
278.  There  are  also  about  80  private  and  pa- 
rochial schools,  with  an  enrolment  of  32,(KKX 
The  number  of  "childreti  of  school  age"  (i.e. 
5  to  20  years)  tn  1917  was  164,532.  For  pro- 
fessional or  higher  edtication  tliet<e  is  Detroit 
University  (Jesuit)  [  a  Dormal  training  school 
for  teadiers,  which  is  part  of  the  public  school 
system;  the  Detroit  College  of  Uedicine^ 
which  has  recently  been  taken  over  by  the  city, 
the  Detroit  College  of  Law.  One  of  the  State 
Normal  schools  is  at  Ypsilanti,  28  miles  dis- 
tant, and  Michigan  Universi^  is  at  Ann  Arbor, 
38  miles  away. 

The  city  owns  a  central  pubUc  library,  with 
14  branches,  27  school  and  factor:^  stations 
and  455/)00  volumes.  The  appropriation  for 
1917-18  was  $307,000  for  maintenance  and 
$1,250,000  for  a  new  main  library  buUding.  Tlie 
^r  Association  has  an  excellent  law  library. 
The  city  also  owns  an  art  museum  with  a  fine 
collection  of  paintings,  statuary  and  Orieotal 
curios  and  a  good  art  hbrary.  During  the 
last  year  177,535  visitors  passed  throu^  its 
tumstile.' 

There  are  in  the  city,  including  trade  and 
advertising  sheets,  124  r^nilar  pubhcations. 
Of  these  SIX  arc  English  dailies,  two  Polish  and 
one  GennaiL 

Religion  «od  CbaritiBB..— The  church  and 
religious  assemblies  and  missions  number  316l 
Of  these  53  are  Roman  Catholic  churches,  43 
Lutheran,  35  Uetfaodist,  30  Baptist,  25  Protest- 
ant Ejtiscopal,  21  Presbyterian  and  16  Jewish. 
Architecturally  mav  be  noted  Saint  Anne's, 
Saint  Hedwig's  ana  Saint  Albertus,  all  Roman 
Catht^c;  the  First  and  i^ort  Street  Presby- 
terian; the  Central  Uethodist;  Trinity,  Saint 
John's,  Saint  Paul's  Cathedral  (Episcopal) ; 
Woodward  Avenue  Baptist;  d»e  First  Church 
of  Christ,  6ciei)tlst ;  church  ct  Our  Father 
^ Universal ist) ;  Fi«st  Unitarian,  Woodward 
Avenue  Congt^gationel,  First  Coogregational, 
First  Baptist  Church  and  the  Temple  Beth  El. 

The  charities  induds  a  city  poor  fund, 
managed  by  a  commission;  the  Detroit  Asso- 
ciated Charities  and  a  large  number  of  de- 
nominational and  special. charities.  There  are 
several  large  general  hospitals,  of  which  the 
most  noted  are  Grace  ana  Harper,  with  train- 
ing schools  for  nurses;  Saint  Mary's  (Cath- 
olic) ;  the  Ford  Genetal  Hospital;  Kiefer  Hos- 
pital for  Contagious  Diseases;  the  City  Re- 
ceiving Hospital;  House  of  Providence  (Cath- 
olic)  and  the  United  Stati!«  Marine  Hospital. 

Manufactures,  Comnierce  and  Transporta- 
tioo. —  Detroit  is  above  all  else  a  manufactur- 
iag  centre  and  its  most  rapid  growth  in  this 
respect  has  come  within  the  last  few  years.  In 
the  calendar  year  1909,  according  to  ffie  United 
States  census  ieporta,.its  2,036  manufacturing 


It  was  then  IStfa  in  rank  among  industtial  c. 
tres  of  the  country.  In  1916^  according  to  the 
report  of  the  State  labor  conunissioner,  there 
were  251,000  industrial  employees  in  Detroit 
and  its  adjoining  manufacturing  subiubs.  The 
value  of  the  product  vras  about  $900,000,000 
and  the  city  stood  fourth  in  this  respect,  bang 
sui^assed  only  by  New  York,  Chicagjo  and 
Philadelphia.  A  large  part  of  this  gain  was 
due  to  the  phenomenal  Krowlh  of  the  automo- 
bile business.  In  1909  there  were  66  establish- 
ments in  the  city  which  either  assembled  auto- 
mobiles or  devoted  their  whole  business  to  the 
making  of  auto  parts  and  accessories.  They 
emidoyed  15,675  wage  earners  and  their  prod- 
uct was  valued  at  159,536,000.  In  1916  there 
were  31  companies  that  assembled  automobiles 
and  120  others  whose  sole  business  was  the 
itaaking  of  auto  bodies,  parts  or  accessories. 
They  had  130,000  employees  and  put  out  959,- 
000  cars,  valued  at  about  $600,00a000.  One  of 
the  companies,  the  Ford,  had  42,000  men  on  its 

Sty- roll  and  the  Cadillac,  Dodge  Brothers, 
ackard  and  Studebaker  Iwd  o\-er  10^000  each. 
In  1917  and  the  first  part  of  1918  the  produc- 
tion of  cars  was  less  rapid,  as  the  large  com- 
panies diverted  part  of  their  activities  to  the 
production  of  aeroplane  parts,  shipbuilding  parts, 
the  metal  parts  of  munitions  and  other  govern- 
ment war  work.  In  addition  to  its  primacy  in 
the  automobile  industry,  Detroit  is  either  first 
or  conspicuous Iv  near  the  front  in  the  making 
of  addiiig  machines,  ahminum  castings,  brais 
and  bronze  products,  'malleable  iron,  corsets, 
overalls,  soda  ash  and  furnaces.  The  city  is 
also  a  large  producer  of  furniture,  foundry 
and  machine  shop  products,  tobacco  and  cigars. 

The  interests  of  Detroit  in  connection  with 
the  lake  marine  arc  great.  It  is  first  or  second 
every  year  among  the  lake  cities  in  shipyard 
production.  It  has  the  largest  fleet  of  pas- 
senger steamer?  of  any  port  in  the  country 
except  New  York.  They  number  31,  with  ton- 
nage of  38,000  and  licensed  passenger  capaci^ 
of  60,000.  Several  of  the  steamers  are  li- 
censed to  carry  3,500  to  4jm  excursion  pas- 
sengers each.  Thar  routes  include  nearby 
ports  on  the  adjacent  rivers  and  lakes,  and  also 
longer  trips  as  far  as  Buffalo  in  the  East  and 
Mackinac  to  the  north.  Detroit  is  also  a  port 
of  call  for  all  steamers  going  from  Buffalo  to 
the  Upper  Lakes.  The  tonnage  passing 
through  Detroit  River  is  more  than  twice  that 
passing-  through  the  Suez  Canal,  and  much  lar- 
ger than  tho  tonnage  arriving  and  leaving  at 
New  York  or  any  other  seaboard  port  in  the 
world  The  vessel  passages  in  1916  numbered 
37,852,  with  net  registered  tonnage  of  76,677,- 
264  and  actual  freight  tonnage  of   100,907,279. 

Not  only  are  tfie  transportation  facilities  by 
water  unsurpassed  but  tbe  city  is  the  centre  of 
far-nachitig  railtvads.  They  include  the  Mich- 
igan Central,  five  divisions;  Pere  Marquette, 
three  fivisions;  Wabash,  two  divisions;  Lake 
Shore;  Detroit,  Toledo  and  Ironton;  Detroit 
and  Toledo  Shore  Line;  Grand  Trunk,  four 
divisions ;  and  the  Canadian  Pacific,  The 
Pennsylvania  has  also  acquired  terminals  here 
and  expects  to  bring  in  trains  over  its  own 
tracks  before  the  close  of   1918. 

The  foreign  trade  of  the  district  of  Michi- 
gan, of  which  Detroit  is  die  port  of  entry. 
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.__  _.  t  Montreal.  The  exports  for  1917 
totaled  £276,190,292.  The  largest  items  were 
foodstuas  for  tile  allied  countries  in  Europe. 
Other  very'  large  items  were  automobiles,  iron 
and  steel  manufactures,  live  animals,  dueSy 
horses  and  males  for  war  service,  cotton,  cop- 
per,  lead  and  liiK.  The  imports  for  the  du- 
trict  in  1917  a^^regated  in  value  $54,569,014. 

The  assessed  valuation  of  the  city  for  the 
fiscal  year  1917-18  is  $1,174,517,700;  gross  city 
^nropriatioDS  $29,0S4,965;  city  tax  levy.  S16.- 
217,985;  tax  rate,  $13.81  on  the  thousand  of 
aweisments;  net  city  debt,  $20,306,385. 

The  bank  statements  for  4  March  191S 
showed  capital  and  surplus,  $39,000,000;  sav- 
ings deposits,  $139,407,372 ;  total  deposits,  $334,- 
839,632.  The  bank  clearings  for  1917  were 
$2,749,173,375. 

Mimtcipal  Governments— Until  very  re- 
cently the  scheme  of  government  for  Detroit 
comprised  a  common  council  of  two  members 
from  each  of  the  21  wards;  a  board  of 
estimates  to  pass  upon  all  appropriations 
and  bond  issues,  the  board  consisting  of  two 
members  elected  from  each  ward,  five  elected  at 
large  and  a  number  of  department  heads  ex- 
oCScio;  a  board  of  education  consisting  of  one 
from  each  ward ;  various  commissions  ap- 
pointed by  the  mayor  and  confirmed  by  the 
common  counciL  At  present  the  mayor  has 
absolute  power  of  appointment  and  removal  of 
commissioners  without  reference  to  the  coun- 
cil, and  this  feature  is  continued  in  the  draft 
of  a  new  charter  which  was  approved  by  popular 
vote  15  June  1918.  It  becomes  operative  in  some 
of  its  provisions  at  once,  and  goes  into  full  ef- 
fect in  January  1919.  The  board  of  education 
has  been  reduced  to  seven  members,  elected  at 
lar^.  The  board  of  esdmates  has  been  dis- 
I^aced  by  a  commission  consisting  of  the  mayor, 
city  clerk,  controller  and  dty  counselor.  Both 
these  changes  are  retained  in  the  new  charter. 
That  instrument  also  reduces  the  council  to 
nine  members  elected  at  large,  a  chanee  which 
has  already  had  the  approval  by  popular  vote, 
but  which  has  not  yet  gone  into  effect.  The 
new  charter  leaves  the  mayor,  city  cleric  wid 
dtv  treasurer  elective,  but  gives  the  mayor 
power  of  amKHntmenI  over  most  of  the  other 
administrative  officials  and  commissions-  '  The 
judges  of  the  police  and  recorders'  courts  are 
elective,  and  die  members  of  the  board  of 
health,  being  organised  under  the  State  law. 
are  appointed  by  the  ^vemor. 

Area  and  Popnlatioii, —  Since  1910  the  dty 
has  annexed  large  areas  of  territory  into  whicA 
its  population  and  business  had  already  over- 
flowed, thus  increasing  its  area  from  40.79 
square  miles  to  80.70.  Pop.  (1910)  465,766; 
(1918)  estimated  950,000,  this  estimate  being 
based  on  the  census  of  families  taken  annually 
by  the  water  board. 

History. —  The  following  sketch  is  fur- 
nished by  C.  M.  Burton,  official  historian  of 
the  dty :  "The  white  man  first  visited  Detroit, 
so  far  as  records  show,  about  1645,  and  the 
first  map  of  the  region  was  published  in  1650. 
The  first  settlement  was  made  24  July  1701,  by 
AntcHne  de  la  Mothe  Cadillac  (q.v.),  wfto  bad 
been  governor  of  Michtllimacktnac  and  wished 
to  estaHish  a  permanem  post  for  flie  centre 
of  French  power  and  commerce  in  the  North- 


west. He  built  Fort  Pontchartrain,  now  called 
Detroit,  and  settled  it  with  50  soldiers  and  50 
colonists.  During  the  French  and  Indian  War, 
on  29  Nov.  1760,  Maj.  Robert  Rogers  took  the 
p^e  from  the  French  commandant.  Contain 
Beletre,  by  order  from  the  Marquis  of  Vaur 
dreuili  the  garrison  were  sent  o9  as  prisoners, 
but  the  Canadian  inhabitants  were  allowed  to  - 
retain  their  farms  upon  swearing  allegiance  to 
die  British  Crown.  The  first  act  of  Fontiac's 
consjunacy  in  1763  was  an  attempt  to  seixe  De- 
troit ;  Pontiac  waa  foiled,  and  after  a  desperate 
siege  from  9  May  to  12  October,  heroically 
amtained  by  Major  Qadwin,  the  post  was  re- 
Uered.  In  1778  there  were  about  300  inhabit- 
ants, hving  mostly  in  log  cabins,  in  a  palisaded 
village;  There  was  a  Roman  Catholic  church 
in  the  enclosure  but  no  other  public  buildings; 


was  not  until  1796  that  the  place  was  occupied 
bv  the  Americans  As  part  of  the  Northwest 
Territory  it  came  imder  the  Ordinance  of  1787, 
,  and  in  18(Q  was  incorporated  as  a  town,  but 
ID  1805  was  obliterated  by  a  fire  which  de- 
stroyed every  builditig  in  the  villaee  except 
one.  The  town  was  replatted  and  laid  out  with 
broad  streets.  It  became  the  capital  on  the  or- 
ganization of  Michigan  Territory  in  1805.  In 
the  War  of  1812,  Wilham  Hull  surrendered  it 
to  the  British  under  Isaac  Brock  on  threat  of 
a  general  massacre  of  the  inhabitants  by 
Brock's  Indians.  Hull  was  court-martialed  for 
this  act  The  British  evacuated  it  in  1813,  and 
the  Americans  reoccupied  it  29  September.  It 
was  incorporated  as  a  village  in  1809  and  again 
in  1815  and  as  a  dty  in  1824.  It  remained  the 
capital  of  the  Territoty  dll  1837,  when  Michi- 
gan became  a  Sbte;  then  of  the  new  State  till 
1847.  Detroit  celebrated  its  centennial  24  July 
1901.  Consult  Farmer,  'History  of  Detroit  and 
Michigan'  (1889),  and  'Detroit'  in  'Historic 
Towns  of  the  Western  State9>  (1901);  Bur- 
ton, 'Cadillac's  Village,*  'Early  Detroit,'  'The 
Building  of  Detroit'  (1896);  Parkman,  'Cour 
spiran'  of  Pontiac'  (1867);  Ross  and  Catlin, 
'Landmarks  of  Detroit'  (1898). 

WiLUAK   SlOCKIHG, 

StatUHciait,  Detroit  Board  of  Commerei. 

DETROIT,  Minuy  county-seat  of  Becker 
Coimty,  on  Detroit  I-ake  and  the  Northern 
Padfic  Railroad,  about  200  miles  northwest  of 
Saint  Paul.  The  town  is  the  trade  centre  of  a 
rich  agricultural  district  and  a  ^pular  summer 
resort  because  of  its  situation  m  the  beautiful 
lake  region  of  Minnesota.  It  owns  its  electric 
light  and  power  plant.    Pop.  2,Stf7. 

DETROIT,  Siege  and  Capture  of,  in  the 
War  of  1812,  Before  war  was  offidally  de-  ' 
dared  against  Great  Britain  a  plan  of  invading 
Canada  was  drawn  up.  One  part  of  the  arn^ 
under  Brig.-Gen.  William  Hull  (q.v.)  was  to 
cross  from  Detroit  and  sweep  eastwardly  to 
meet  two  other  armies  along  the  New  York 
border  line.  On  25  Mar  1812  Hull  began  die 
march  from  Dayton  with  1,600  troops  under 
Cols.  Duncan  McArthur,  Lewis  Cass,  Jamea 
I^indlay  and  James  Miller  (qq.v.)  and  after  z 
long,  tedious  journey  reached  Detroit  5  Ju^f. 
On  the  12th  he  crossed  the  river,  occupied 
Sandwich,  a  little  vi1lag«  on  the  Canadian  side^ 
three  miles  below  Detroit,  andtherehieicplicab^ 
remained  inactiTe  wed:  after  wcd^  tbas  aRow 
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ing  Brig.-Geu.  Sir  Isaac  Brock  (q.v.).  the 
British  commander,  time  to  collect  a  formidable 
force.  The  Americans  had  a  few  minor  sue- 
cesses,  such  as  that  at  Cunard  River,  but  on 
19  and  24  July  strong  detachments  were  de- 
feated; on  17  July  MichiJhmackitiac  was  sur- 
rendered by  Lieut,  Porter  Hancks  to  a  superior 
force  of  British  and  Indians;  and  on  8  Augiut, 


supplies  to  join  Hull,  but  near  Brownstowu, 
the  mouth  of  the  Huron  River.  25  miles  below 
Fort  Detroit,  met  a  body  of  Indians  under 
Tecumseh  (q.v.).  Learning  of  this,  Hull  sent 
a  force  to  rescue  Brush,  but  it  w%s  ambushed, 
many  were  killed  and  wounded  and  the  sur- 
vivors barely  escaped  to  the  fort.  Hull's 
dispatches  were  captured  and  sent  to  Brock 
and,  therefore,  knowing  that  the  latter  was 
Sware  of  his  desperate  condition  and  learning 
that  a  large  force  of  British  and  Indians  was 
approaching,  Hull  on  8  August  in^oriously. 
returned  to  Detroit  On  his  arrival  there  Hull 
sent  600  troops  under  Miller  to  rescue  Bru^ 
but  simultaneously  Col.  Henry  Proctor  set  out 
with  a  body  of  British  troops  to  press  the 
advantage  gained  by  Tecnmseh.  On  9  August 
the  two  forces  met  at  Maguaga,  near  Browns- 
town  and  14  miles  from  Detroit,  and  the 
British  were  routed,  retreating  to  Maiden,  while 
Miller,  having  lost  about  75  men,  was  recalled 
to  Detroit.  On  the  9th  Hull  ordered  the  evac- 
tiation  of  Fort  Dearborn  at  Chicago  (qq.v.), 
but  on  the  way  the  troops  vi-ere  attacked  and 
massacred  by  Indians  under  Blackbird. 

On  13  August  the  British  began  to  place 
flatteries  on  the  Canadian  side  of  the  river  to 
bombard  Detroit;  on  the  15th  Hull  was  sum- 
moned to  surrender  under  threat  of  a  massacre 
by  the  Indians;  and  on  Hull's  refusal  the  bom- 
bardment was  begun.  On  the  16th  the  British 
crossed  the  river  intending  to  assault  the  fort, 
but  found  the  Americans  drawn  up  in  battle 
array  outside  the  ramparts,  with  artillery  well 
planted.  Nevertheless  Ihe  British  took  position 
without  molestation  and  were  preparing  to 
assault  when  Hull,  apparently  desperate  at  the 
thought  of  a  massacre,  wiuidrew  his  troops 
from  all  exterior  positions  and  decided  to  sur- 
render. Thus  within  an  hour  the  British  found 
themselves  in  possession  of  the  fort;  not  a  blow 
was  struck,  not  a  gun  was  fired,  not  a  word 
of  consultation  was  had  with  the  officers  and 
hot  a  single  stipulation  was  made  for  the  honor 
of  the  troops ;  but  everything  was  uncondilion- 
ally_  surrendered  to  the  enemy.  The  loss  is 
variously  stated-  Hull  estimated  his  effectives 
below  800;  Cass  stated  the  loss  at  1.600;  while 
'Brodc  reported  the  number  captured  at  2.500. 
The  d^  remained  in  possession  of  the  British 
mitil  1313,  despite  attempts  to  recapture  it. 
See  FiENCHTOwM. 

Hull  was  charged  with  cowardice,  ineffi- 
ciency, ne^ecl  of  duty  and  treason,  was  subse- 
quently tried  by  a  court 'martial,  which  con- 
duded  its  labors  in  March  1814,  was  acquitted 
of  treason  but  found  guilty  of  the  odier  charges 
and  senienoed  to  be  shot  On  the  court's  recom- 
mendation of  mtTty,  President  Madison  remit- 
ted the  death  sentence  but  ordered  Hull's  name 
lo  be  stricken  from  the  roll  of  the  army. 
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Lucas  Journal* ;  Roberts,  "City  of  the  Straits' ; 
Slocum,  'The  Ohio  Country';  Smith,  W.  L, 
'Life  of  Lewis  Cass*;  Turner,   F.  B.,    'Life 

and    Correspondence    of    Major-General     Sir 


Isaac  Brock,  KB,';  Wiley  and  Rines,  'The 
"United  Stales*  (Vol.  V,  pp.  339-352)  ■  Wilkin- 
son, James,    'Memoirs'    (Vol,   I);    'Michigan 


Pioneer  Collections'  (Vol,  VT)  ;  Williams. 
Samuel,  'Two  Western  Campaigns  in  the  War 
of  18I2>  (1871). 

DETROIT  MUSEUM  OF  ART,  the  prin- 
dpal  art  museum  of  Detroit,  Midi.,  and  one  o£ 
the  largest  of  the  Middle  West,  founded  in  IfiSS. 
It  contains  a  library  and  has  valuaUe  coUecttans 
on  American  art,  arclueology,  sdence  and  on 
local  and  national  history.  It  contains  the 
famous  Steams  collection  of  Oriental  curios^ 
the  Scripps  collection  of  old  masters  and  a 
fine  collection  of  PewaUc  pottery.  ContCB- 
porary  American  painters  and  sculptors  ace 
well  represented,  including  Bor^um,  Manship, 
Hawthorne,  Saint-Oaudens,  Dewing  and  (Thase. 
The  museum  receives  an  annual  subsidy  from 
the  city,  which  in  1916  amotmted  to  $40,000, 
payable  in  monthly  instalments.  Courses  of 
lectures  are  given  and  sketch  classes  maJntaine<L 
also  a  school  of  design  for  the  teaching  of  art 
and  design  and  the  promotion  of  art  studSes 
generally. 

DETROIT  RIVER,  a  river  or  strait  wHcli 
connects  Lake  Saint  Clair  and  Lake  Erie  and 
forms  part  of  the  boundary  between  the  United 
Slates  and  Canada.  Detroit  is  the  French 
word  for  strait ;  and  the  name  was  £pyen  by  the 
French,  the  first  white  men  who  settled  here. 
Its  course  is  nearly  south,  with  slow  current 
and  sufficient  depth  of  water  for  the  navigation 
of  large  vessels,  II  is  25  miles  long  and  from 
one-half  to  three  miles  wide.  Opposite  the 
city  of  Detroit  it  forms  an  excellent  harbor. 
The  tonnage  passing  through  this  river  exceeds 
in  volume  that  passing  throu^  any  other  river 
in  the  world. 
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'  DSTROYAT,  ifi'trwa'y^',  Piem  Lfonce, 
French  naval  officer  and  joumriist:  b.  Bayoanc, 
Basses-Pyr^^es,  1829;  d.  1898.  H>e  was  edn- 
cated  at  uie  Ecole  Navale,  was  in  active  lervice 
dniing  the  Crimean  War  and  Bubsequentiy  ac- 
companied an  eniedition  to  China.  He  came 
to  Uexico  with  the  Archduke  lUaxinulian  and 
ms  made  Under-Secretary  of  Stale  for  Naval 
Afbirs  in  the  tatter's  short-hved  empire.  In 
1870-71  he  wa.i  in  command  of  Ac  camp  at 
La  Rochelle.  He  -was  on  the  staff  of  La  LilMrti 
In  1866-69  and  was  its  editor  in  ia69'76.  He 
founded  two  journals,  Lr  Bon  Seits  and  L'Esia- 
fetle,  and  in  1835-86  w»s  editor  of  the  CoiuH- 
tutiontt.  He  pnblished  'La  cour  de  Rome  et 
I'empercur  Maximilien*  (1867);  'L'lnterven- 
tion  francaise  au  Mexiq^ue'  (1868);  'Du  re- 
crntement,  de  I'otwanisation  ei  de  I'instruction 
de  I'artnte  fran^aise*  (1871);  'Le  sinat  et  le 
scrutin  de  liste>  (1881)  ;  'Nos  possessions  fran- 
eaise  en  Indo-Chine>  (1887);  *Les  chcmins 
de  fer  en  Am^riQue'  <1686). 

DEUCHER.  doik^r.  Adolf,  Swiss  stales- 
man  :  b.  Stedtborn,  Thurgau,  1831 ;  d.  1912.  He 
studied  medicine  at  Heidelberg,  Zurich,  Prague 
and  Vienna.  He  was  a  member  of  the  Thurgau 
canton  council  in  1855  and  in  1868  helped  to 
frame  the  new  democratic  constitution  for 
Thurgau.  He  was  a  member  of  the  Swiss  Na- 
tional Coiwcil  1S69-73  and  became  its  president 
in  1882.  He  became  a  member  of  the  Federal 
Council  in  1883  and  its  vice- president  in  1885. 
He  was  chosen  President  of  the  Swiss  Con- 
federacy and  served  imtil  1887.  He  was  re- 
elected m  1897  and  1903. 

DBUS  EX  UACHINA,  mSk'in-4  (Lat. 
■a  god  out  of  the  machine")  a  Latin  phrase 
translated  from  the  Greek,  where  it  was  used 
principally  in  coimectioti  with  the  theatre. 
When  the  tragic  situation  of  a  play  became  so 
involved  that  the  solution  of  the  difficulty  lay 
beyond  the  situation  itself,  a  god  was  brought 
on  the  stage  by  some  son  of  stage  machinery, 
and  the  denouement  followed  quickly.  The 
term  has  come  to  connote  any  extraordinary, 
unlooked-for  ageticy  introduced  to  solve  a  difn- 
culty;  or  to  designate  some  unknown  super- 
natural cause  introduced  to  explain  phenomena 
that  one  b  not  able  to  account  for  Dy  natural 
means.  Ccmsult  Haigh,  "The  Attic  Theatre' 
(id  ed.,  Oxford  1907). 

DEUTERONOHT,  "Second'  or  'Re- 
peated Law,*  the  title  applied  in  Greek.  Latin 
and  modern  versions  of  the  Old  Testament  to 
tiie  fifth  book  of  the  Pentateuch  (q.v.).  The 
name  arose  from  a  mistranslation  of  the  phrase 
•copy  of  law"  (Deut,  xvii,  18;  also  Josh,  viii, 
32),  yet  it  has  bad  in  the  past  a  certain  de- 
scriptive force  in  contrasting  this  code  of  law 
as  promnlgated  at  the  end  of  the  wilderness 
sojourn  with  the  codes  of  Exodus  and  Leviticus 
■s  given  at  SinaL  In  Hebrew  editions  of  the 
text  the  title  is  ^These  Words,"  taken  fFom 
the  begimiing  of  the  book. 

The  central  portion  of  Deuteronomy  cottsists 
of  an  hortatory  addrcs»  (v-xi)  attd  a  code  of 
Uws  (xii-xxvi).  Introductory  matter  is  pre- 
fixed to  this,  chieftf  an  historical  review  (i-iii). 
Mid  an  exhortation  <iv,  1-40).  The  closing 
diapten  (xxvii-xxxiv)  consist  of  miscellaneous 
matter  concerning  obedience  to  the  law  and 
the  last  days  ot  Mdm«. 

Deuteroneiay  bu  bcm  one  of  tUc  piviotal 


points  in  the  discussions  of  th«  put 
ceatury  as  to  the  true  order  of  growth 
of  the  Old  Testament  literature  and  re- 
ligion. It  is  now  generally  recognized 
among  those  who  ai>ply  the  priiKro]«s 
of  historical  inve station  to  the  Biblical 
writings  that,  in  the  development  of  Hebrew 
law,  Deuteronomy  stands  between  the  briefer 
and  simpler  codes  of  Exodus  xxxiv  and  xx~ 
xxiii  and  the  elaborate,  priestly  law  of  Leviti- 
cus. With  some  slight  modifications,  almost 
the  entire  contents  of  the  "Book  of  the  Cov- 
enant' (Ex.  XX,  20-xxiii,  33)  is  taken  up  into  tbia 
new  "Covenant"  code,  which  may  itself  be 
counted  Uosaic  in  the  sense  that  all  the  written 
law  of  Israel  is  an  organic  growth  springing  in 
the  first  instance  from  the  creative  work  of 
that  great  leader.  A  comparison  of  the  thought 
and  style  of  Deuteronomy  with  the  historical 


of  the  9th  and  8th  centuries  and  the  8th  century 
prophets  (Amos,  Hoaea,  Isaiah,  Micah)  on  the 
one  hand  and,  on  the  other,  the  historical 
writings  and  the  prophets  (Jeremiah,  Eiekiel) 
of  the  end  of  the  7th  and  beginning  of  the  6tn 
centuries.  A  further  comparison  of  the  con- 
tents of  Deuteronomy  with  the  account  of  the 
finding  of  the  book  of  the  law  and  the  reforms 
based  upon  it  in  the  IStb  year  of  Tosiah's  reign 
(2  Kings  xxii-xxiii)  makes  it  clear  that  the 
law  promulgated  in  621  a.c.  was  that  of  Deit- 
teronomy  and  no  other.  The  composition  of 
the  main  body  of  the  book  may  thus  be  assigned 
to  the  period  between  700  and  621  b.c  The 
introductory  and  concluding  chapters  seem  to 
have  been  added  not  long  alter  621. 

The  great  prophets  of  the  8th  century  bad 
called  upon  the  people  to  reform  their  entire 
civic,  economic,  and  religious  life  in  conformi^ 
with  the  newly  apprehended  requirements  of  a 
sole  Dei^,  woo  demanded  justice  and  mercy 
rather  than  religious  ceremonies.  The  prophets 
had  applied  these  demands  to  dishonest  business 
dealing,  bribery,  oppressive  monopoly  and  to 
established  religious  customs  in  a  way  that 
united  reli^ous  conservative  and  selfish  ex- 
ploiter against  the  much  needed  refonne.  In 
the  reign  of  Manasseh  beginning  early  in  the 
7th  century  there  was  a  great  reaction  against 
the  reforms  undertaken ;  now  anyone  who  dared 
to  teach  publicly  the  doctrines  of  the  recent 
prophets  met  speedy  death.  It  was  probably 
at  this  time  that  followers  of  the  prophet* 
secretly  compiled  the  central  law  code  of  Deu- 
teronomy and  composed  the  wonderful  horta- 
tory address  of  chapters  v-xi,  which  bases  its 
appeal  to  obey  the  law  upon  the  most  generous 
motives  of  gratitude  to  God  and  sympathy  for 
man.  The  book  was  probably  laid  away  in  one 
of  the  Temple  chambers  until  a  favorable  time 
for  its  public  reading  should  be  found  Its 
authors  may  already  iiave  been  dead  when  it 
came  to  light  in  the  repairing  of  the  Temple 
instituted  by  Manasseh's  gran^n,  Josiah. 

The  prophets  of  the  previous  century  had 
made  an  antithesis  between  spiritual  rdigion 
and  worship.  Deuteronomy  undertook  a  great 
synthesis  of  the  two,  seeking  to  purify  worship 
from  pagan  license  and  to  use  it  as  an  expressfoa 
of  love  to  God  and  kindness  to  man.  In  order 
to  purify,  Deuteronomy  chEinged  the  <Ai  law 
that  permitted  altars  in  various  places  (Ex.  xst, 
24)   and  centtaUaad  thit  cnhtu'  at.  Jenualem,    ' 
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In  the  joyous  harvest  feasts  the  servants,  land- 
less Levites,  iotagn  sojourners,  fatherless,  and 
widows  were  to  be  given  opportunity  lo  Bharc. 
and  the  titties  of  the  produce  were  to  go  for 
the  nourishment  of  these  classes.  Emphasiiing 
tustice,  mercy,  and  knowledge  of  God  as  the 
supreme  things,  Deuteronomy  sought  to  formn- 

■late  laws  which  should  give  effect  to  these  prin- 
ciples in  worship,  business,  family  Kfe,  and  the 
entire  conduct  of  the  nation.  The  perpetuity 
of  the  nation  was  indeed  declared  dependent 
upon  faithfulness  to  the  covenant  of  Sinai, 
which  required  l^alty  to  Jehovah  expressed  in 
a  purified  worship  and  a  righteous,  benevolent 
social  order. 

Ui>on  the  traf^c  death  of  Josiah  and  the 

'establishment  of  £g;;rpttan  sunerainty  the  nation 
reacted  sharply  against  the  exacting  demands 
of  Denteronotny.  The  Babylonian-  exile  fol- 
lowed speedily  and  burned  the  warnings  of 
Deuteronoiny  into  the  hearts  of  some  thou^t- 
ful  Jews.  Out  of  these  conditions  there  sprang 
a   school    of    historians   who    composed    such 

'works  as  Judges  and  Kings  with  the  primary 

Sirpose    of    enforcing    the    great    lessons    of 
euteronomy. 

In  literacy  form  this  book  marks  a  transition 
in  the  growth  of  the  Old  Testament  scarcely  less 
obvious  than  that  in  thought.  Its  rounded 
'periods  and  solemn,  sonorous  tone  are  in 
marked  contrast  to  the  simple,  picturesque  stj^le 
of  the  earlier  ^rose  of  Israel;  here  ajtain  its 
influence  is  plamly  seen  in  the  writings  that 
follow  the  time  of  its  publication. 

Bibliography. —  Carpenter,  J.  E.,  and  Har- 
ford-Battersby,  G.,  'The  Hexateuch'  (London 
1900)  ;  Driver,  S.  R.,  'Deuteronomy^  (in  'In- 
ternational Critical  Commentary,*  New  York 
1895)  I  Eiselen,  F.  C,  'The  Books  of  the  Penta- 
teuch' (New  York  1916)  ;  Fowler,  H.  T.,  <A 
History  of  the  Literature  of  Ancient  Israel' 
(New  York  1912);  Kent,  C.  F.,  'Israel's  Laws 
and  Legal  Precedents'  (New  York  1907)  ;  also 
Standard  Bible  dictionaries.  Consult  also  Old 
Testament  Introductions:  Creelman,  Cornill, 
Driver,  McFadyen,  Uoore. 

Henry  Thatchek  Fowler, 
Proftssor  of  Biblical  Literature  and  History, 
Brovm^   Urm/ersily. 

DEUTOPLASM.    See  Embryology. 

DBUTSCH,  doitsh,  Gotthard,  American 
.Hebrew  fcbolar:  b.  Kaniti,  Austria,  31  Jan. 
1859.  He  was  graduated  at  the  University  of 
Vienna  in  1881  and  came  to  the  United  States 
in  1S91.  He  was  a  member  of  the  editorial 
board  of  the  'Jewish  Encyclopedia*  and  is  a 
member  of  the  Cincinnati  Board  of  Education. 
He  is  professor  of  Hebrew  at  Union  College, 
Cincinnati.  He  has  written  'Symbolik  in  Cul- 
tus*  (1886) ;  'Theoiy  of  Oral  Tradition* 
(189S)  ;  'Philosophy  of  Jewish.  History'  (1897)  ; 
<Andere  Zeiten,*  a  novel   (1897);   'Unloesbare 


,<Der  (jlaube  an  Hobelspaene,'  a  survey  of  mod- 
em Judaism  (1915) ;  and  numerous  articles  in 
encyclopedias  and  periodicals, 

DBUTSCH,  Leo  Qrigoreribih,  Russian 
revolutionist:  b.  Kiev  1^5.'  He  was  educated 
in  his  native  place,  joined'  the  Russian  rcvola- 


tionary  movemnit  in  1874  and  la  18J6  was 
arrested,  ostensibly  as  a  deserter  from  the 
army,  but  in  reality  because  of  his  revolutionary 
tendencies.  He  man^^ed  to  effect  his  escape 
and  in  the  following  year,  with  a  confederate, 
started  to  organise  a  revolt  among  the  peasantrv 
of  Kiev.  Their  plans  bein^  discovered,  Deutsch 
was  arrested,  spent,  a  year  m  Kiev  prisMi  await- 
ing trial  and  again  managed  to  escape  to 
Switzerland,  where  he  joined  a  group  of  Rus- 
sian terrorists,  became  a  Socialist  and  in  18S3 
of  the  founders  of  the  Russian  Social- 


was  arrested  in  Germany,  with  literature  of  the 
parly  in  his  possessicni,  and  Bismarck  managed 
to  have  him  extradited  to  Russia.  He  was 
exiled  to  Siberia  for  13  years  and  four  months, 
but  again  escaped  in  1901  and  returned  to  Swit- 
zerland through  Japan  and  America.  He  was 
one  of  the  editors  of  the  Socialist  journal,  the 
Spark.  In  1905  he  returned  lo  his  native  land 
after  the  Tsar  had  manifested  a  conciliatary 
policy.  The  reaction  of  the  following  year 
again  led  to  Deutsch's  arrest  and  sentence  of 
exile  to  Siberia.  For  the  fourth  time  he  eluded 
his  guards  and  escaped  to  France.  He  came 
to  America  in  1911  and  for  about  a  year  was 
editor  of  the  Russian  Socialist  weekly.  Novy 
Mir.  Consult  his  'Sixteen  Years  in  Siberia* 
(New  York  1903)  and  'Viennal  Entflohen' 
(Stuttgart  1907). 

DBUTSCHBROD,  doidi'brEt,  Bohemia, 
the  capital  of  a  district,  on  the  Sazawa,  16 
miles  north  of  Iglau.  The  town  has  lumber  and 
grist  milts,  glass  works,  breweries  and  woolen 
mills.  In  1422  Ziska  defeated  the  Emperor 
Sigismund  here.  The  town  was  destroyed  by 
the  Hussites.    Pop.  about  6,600. 

DEUTSCHE  BANK,  The.  The  Deutsche 
Bank  (Deutsche  Bank  in  Berlin)  was  founded 
in  1870  with  a  capital  of  1S,000,()00  marks.  Its 
object,  as  stated  m  its  charter,  was  'the  trans- 
action of  all  sorts  of  banking  business,  particu- 
larly the  fostering  and  facilitating  of  commer- 
cial relations  between  Germany,  the  other 
European  countries  and  over-seas  markets.* 
Previons  lo  its  founding,  German  importers 
and  exporters  were  dependent  upon  English  and 
French  banking  institutions  in  the  world  mar- 
kets—  a  serious  handicap  in  that  (lerman  bills 
were  almost  unknown  in  internatiotial  com- 
merce, gtenci^ly  disliked  and  subject  to  a  higher 
rate  of  discount  than  English  or  French  bills. 
The  wisdom  of  its  establishment  is  evident. 
Following  certain  difKcalties  and  criticisms  dur- 
ing its  early  years,  the  Deutsche  Bank  in  time 
established  branches  and  connections  that  have 
given  it  an  international  standing.  In  1873, 
after  one  failure  and  another  partially  success- 
ful attempt,  a  branch  was  opened  in  London  — 
a  prime  necessity  for  the  establishment  of  credit 
in  the  world's  money  centre  for  the  German 
trade.  In  addition,  to  keep  in  touch  trith  the 
great  promising  export  and  import  centres, 
branches  were  opened  at  Bremen  0871),  Ham- 
burg (1872),  FrankfOTt-on-the-Main  (1886), 
Munich  (1889),  Leiprig  and  Dresden  0900), 
Niiremburg  (1905),  and  Constantinople  0909). 
In  addition,  it  has  two  silent  partnerships, 
known  as  "commandttes,'  and  77  deposit  offices. 
Subsidiary  offices  have  been  founded  in  whole 
or  part  by  the  Deutsche  Bank  in  the  United 
States,  Asia,  South  America  (seven  countties). 
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^nin,  Italy,  East  Africa,  Central  America  and 
Mexica;  the  vtiole  representing  a  large  capital- 
uation.  In  addition  communities  of  intemt 
have  been  established  with  13  important  banks 
throDgfaout  Germany^  these  last  having  94 
braB(£es.  Through  its  ramifications  there  is 
hardly  a  financial  organiutton  in  any  commo- 
nity  in  the  German  Empire  in  which  the 
Deutsche  Bank  has  not  some  proprietary  con- 
nection; and  no  coauntrcial  country  in  which  it 
has  not  an  active  or  silent  financial  connection. 
In  addition  to  its  porety  banking  functions,  it 
baa  representatives  on  the  boards  of  Geiman 
and  foreign  manufacturing  and  trading  organ- 


sentation  in  1910  concerned  116  such  institutions. 
The  capital  of  the  Deutsche  Bank  (1915)  was 
250.000,000  marks;  surplus,  180,000,000  marks; 
ana  dividend  13^  per  cent.  The  capital  power  of 
the  Deutsche  Bank  group  <1906)  was  786,858.095 
marks^  of  which  583,900,800  marks  constituted 
ca;)ital,  and  197,957,295  marks  sonrfns.  Consult 
Riesser,  J.,  'Die  deutsche  Grossbankea  und  ibre 
Konient ration*  (1909);  'Germany's  Economic 
Forces'  (1913)  ;  'Report  on  Cooperation  in 
American  Export  Trade'   (Washington  1916). 

DBUTSCHLAND,  ThCj  a  German  sub- 
marine merchant  vessel,  the  nrst  of  its  class  to 
cross  the  Atlantic  Ocean.  Commanded  by  CapL 
Paul  Koenig  and  a  cr«w  of  28  men,  the  boat 
sailed  from  Bremen  14  June  1916t  stopped  at 
Helgoland  for  nine  days  and  then  set  out  for 
Baldmore,  Md.,  arriving  10  July  1916.  The 
whole  distaoce  of  about  3^800  miles,  with  the 
exception  of  about  90  miles  when  it  was  neces- 
sary to  submerge,  was  traversed  above  water. 
The  speed  of  the  vessel  was  about  14  knots  an 
hour.  While  the  vessel  could  submerge  to  a 
depth  of  300  feet,  it  did  not  go  deeper  than 
150  feet  With  a  total  gross  tonnage  of  711 
tons,  net  447  tons,  and  scufi  iron  for  ballast. 
The  Deutschland  brought  3,042  cases  of  scarce 
and  valuable  dyeitnfis  of  157  tons  gross,  125 
tons  net.  The  daring  voyage  attracted  great 
admiration  and  praise.  Wnile  both  British  and 
German  submersible  boats  on  warlike  errand* 
had  sailed  as  far,  The  DeuUchLind  was  the 
first  to  achieve  a  noteworthy  victory  of  a  peace- 
ful utilitarian  commercial  character  during  her 
hazardous  voyage  through  enemy  waters,  with- 
out armed  escort,  eluding  pursuers  and  ao 
comiJishing  her  mission  safely.  The  vessel 
left  Baltimore  at  8:30  f.u.  2  August  on  her 
return  journey,  carrying  a  cargo  of  rubber, 
crude  nickel  and  a  consignment  of  gold,  and 
arrived  at  Bremen  23  August  A  sister  ship, 
The  Bremen,  left  port  shortly  after  and  never 
arrived  at  its  desdnation.  The  Deutschland  ac- 
complished a  second  vojrage  across  the  Atlantic 
in  17  days  and  arrived  in  New  London,  Conn., 
I  Nov.  1916,  brining  a  cargo  of  chemicals, 
gems  and  securities  valued  at  $10,000,000.  She 
departed  17  November,  but  within  an  hour 


of  plants  of  the  family  Hydrangeacea,  contain- 
ing SO  species,  a]l  of  which  are  interesting  (or 
the  beauty  of  their  flowers.  Some  of  the  species 
arc  cultivated  in  America  as  hothouse  flowers 


.  „  (Phaadelphin).  The  deutzias  are 
small  shrubs  indi|;enous  to  Asia,  one  species 
occurring  in  Mexico.  They  are  covered  with 
stiff  stellar  hairs,  on  which  account  one  species 
(D.  scabra)  is  used  by  joiners  in  Japan  to 
polish  wood.  The  flowers  are  arranged  in 
thyrsi  like  the  lilac. 

DEUX-PONTS,  de'pbti',  the  French  name 
for  the  German  town  of  Zweibriickeuj  in  Latin 
Biponlium,  all  which  names  signify  two- 
bndges.  There  was  formerly  a  countj;  of  this 
name,  which  took  its  name  from  this  town, 
which  is  now  in  the  Bavarian  Palatinate,  It 
was  afterward  erected  into  a  duchy.  By  the 
Peace  of  Luntville  (1801)  the  duchy  was  cede^ 
with  all  the  left  bank  of  the  Rhine,  lo  France, 
and  afterward  composed  a  part  of  the  depart- 
ment of  the  Donnersberg.  It  contains  70,000 
inhabitants,  on  760  square  miles.  By  the  peace 
of  30  May  1814  it  was  restored  to  Germany. 

See   ZWEIBRUCKEIT. 

DEUX-SftVHBS.    See  SivtEs. 

DBV,  div  (Persian,  demon),  identical  widl 
daeva  of  the  Avesta  and  the  Sanskrit  deva.  Ac- 
cording to  Zoroaster  these  beings  were  created 
by  Ahriman  and  are  frequently  represented  as 
a  source  of  gnilc;  cunning  and  evil.  Consult 
Geiger  and  Kuhn,  'Grundriss  der  iranischen 
Philologie?   (Vol.  II,  Strassburg  1896-1904). 

DEVA,  da'va  (Lat  deut,  divus'j,  among 
the  Aryans  in  general,  an  epithet  of  divine  per* 
sons  and  things;  hence  often  opposed  to  the  dev 
of  the  Parsees.  It  is  commonly  applied  to  the 
Koddess  Durgi,  the  wife  of  Siva,  of  terrific 
form  and  irascible  temper.  Devakatmaja  is  the 
mother  of  Krishna,  who  is  also  named  Dcvikt 
DevatarQ  is  the  holy  fig-tree,  belonging  to 
Sverga  or  paradise.  Devata  denotes  a  deity; 
Deradatia,  tne  younger  brother  of  Buddha,  who 
is  called  Devadattarraia  (Deodatus  senior). 
Devadeva  is  a  name  of  Brahma;  Devapati  is 
Indra,  the  god  of  the  sky:  Devayajna  is  the 
Homa  or  burnt  sacrifice;  Devarishi  a  celestial 
saint.  There  are  many  great  classes  of  choirs 
of  inferior  devalas,  who  are  ministers  to  the 
faifllier  gods,  such  as  the  12  Adityas  or  forces 
of  the  sun;  the  Uaruts  or  winds,  the  celestial 
musicians;  in  short,  endless  modey  hosts  with 
vafiaUe  attributes. 

DEVA-DA8I.    See  Batadere. 

DBVAKAGARI,  da'v^-na'gi-re,  or  NA- 
GARI,  the  name  of  the  character  in  which 
Sanskrit  is  written,  especially  in  northern  and 
middle  India.  Devanagari  means  "writing  of 
the  divine  citj^  and  Nagari  "(writing)  of  the 
city,  urban."  The  alphabet  consists  of  48  letters 
written  from  left  to  righL  It  is  believed  to  have 
reached  its  present  form  about  700  a.d.  and  is 
traced  to  the  oldest  form  of  Indian  alphabet, 
the  Brahmi  lipi,  or  writing  of  Brahma,  which 
is  known  from  coins,  etc.,  of  about  350-400  b.c. 
This  Brahmi  is  itself  supposed  to  be  an  adapta- 
tion of  a  form  of  Semitic  writing  which  reactied 
India  about  8(W  b.c  Kircher's  'China  itlus- 
trata>  (Amsterdam  1667)  contains  five  tables 
of  Devanagari  letters  contributed  by  Heinrich 
Roth,  a  missionary.  Consult  BiJhler,  'Indisdie 
Palaographie>  (Strassburg  1896),  and  Taylor, 
<Tbe  AliJ«*et>  (Vol.  II,  LOTdon  1859).^  , 
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DBVAPRAYAOA,  da-v^-pril-ya'ga,  or 
DBOPRAYAG,  India,  a  sacred  dtv  of  the 
Hindus,  in  the  district  o£  Garhwal,  Northwest 
Provinces,  on  a  mountain  side,  2,266  feet  above 
the  sea,  in  the  fork  of  the  Alaknanda  and  the 
Bhagirathi,  which  join  to  form  the  GanEes. 
Devaprayaga.  possesses  a  notable  temple  and  b 
a.  favorite  place  of  pilgrimage.    See  DsortAVMi. 

DEVAUX,  de-v6',  PaiU  Louia  I»idor,  Bel- 
^an  statesman:  b.  Bruges  1801:  d.  16B0.  He 
was  educated  at  Liege  and  early  entered  the 

Cilitical  arena.  In  1824,  in  coiyunction  wiA 
ebeau  and  Rogier,  he  founded  the  Journal 
Pontile,  aud  in  1830,  with  the  same  associates, 
established  the  so-called  Doctrinal  party. 
Through  the  journal  Devaux  drew  together  the 
Catholic  and  Liberal  elements  and  consolidated 
the  omiosition  to  William  I,  king  of  the  Neth- 
erlands, to  the  extent  of  being  largely  instru- 
mental in  bringing  about  the  separation  from 
Holland  and  the  setting  up  of  an  indepdideut 
government  Devaux  assisted  in  frajning  the 
constitution  and  also  the  Treaty  of  London. 
He  was  made  Minister  of  State  in  1331,  but 
soon  afterward  resigned.  He  became  leader 
of  the  Moderate  Liberals  in  the  Chamber  and 
for  several  years  edited  the  party  organ,  the 
Revue  NationiUe,  which  he  founded  in  1S40,  In 
his  last  years  he  was  afflicted  with  blindness. 
He  published  'Mfrooires  sur  les  Guerres 
mediques'  (1S74),  and  'fitudes  poUtiques  sur 
les  principaux  Sv£nements  de  rHistoire  ro- 
niaine>  (1880). 

D£vAY,  da'voi,  KUtyis  Bir6,  Hungarian 
leader  of  the  Reformers :  b.  Deva.  Transylvania, 
about  1500;  d.  1574.  He  studied  theology  at 
Cracow,  was  ordained  a  priest  and  in  1529 
embraced  the  doctrines  of  the  Reformation. 
Thereafter  be  spent  two  years  with  Luther  at 
Wittenberg,  and  on  his  return  home  preached 
the  new  faith  abroad  at  the  risk  of  his  life 
until  1534,  when  be  secured  the  protection  of  a 
nobleman.  The  Turkish  invasion  of  1541 
obliged  him  to  flee  to  Switzerland,  where  to 
Luther's  great  regret  he  adopted  the  sacramental 
doctrines  of  Zwmglius.  For  many  years  pre- 
vious to  hb  death  he  labored  zealously  at 
Debreczin,  Hungary. 

DSVBLOPING  IN  PHOTOGRAPHY. 
See     Necativxs,      Developu  eht     ag ;      Pho- 

DEVELOPMENT  HYPOTHESIS,  the 
doctrine  that  all  nature,  inanimate  and  animate, 
i^tbe  result  of  a  gradual  unfolding  of  inherent 

Jualities  and  powers,  with  ever -increasing  com- 
inations  and  complexity,  from  certain  assumed 
primordial  elements,  the  origin  of  which  is 
unknown.  In  biology  the  term  is  specifically 
applied  to  the  allege  dderivati  on  of  modern  dif- 
ferentiated forms  (species)  of  animals  and 
plants  from  early  synthetic  types.  See  Aki- 
UALS,  Classification  Ov,  Evolution;  Dar- 
winian Theory,  etc. 

DEVENS,  Charles,  American  jurist  and 
general:  b.  Charlestown,  Mass.,  4  April  1820;  d. 
Boston,  Mass.,  7  Jan,  1891.  He  was  educated  at 
Harvard,  became  a  member  of  the  State  Senate 
in  1848-49,  and  was  United  States  marshal  for 
the  district  of  Massachusetts  at  the  time  when 
die  case  of  Thomas  Sims,  a  fugitive  slave,  at- 
tracted widespread  attention.  Devens  delivered 
Sims  to  his  master  in  accordance  with  the  law. 


succeed  until  After  the  ontbreak  o 
the  Civil  War.  He  served  In  the  Union  amv 
from  1861  to  1865,  retiring  with  the  foil  raiA 
of  brigadier-general  and  the  brevet  rank  of 
major-general,  in  1873  he  was  made  associate 
justice  of  the  Masiachusetts  Supreme  Court: 
in  1877  became  Attorney-General  of  the  United 
States,  and  in  1881  returned  hit  idace  on  the 
Stqtreme  bench  of  Us  native  State.  His  ora- 
tions and  addresses  with  a  memoir  by  John  C 
Ropes  were  published  in  Boston  1891. 

DEVENTER,  dfi'vin-tir,  or  DBHTBR, 
Holland,  ancient  town  in  the  province  of 
Overyssel,  eight  miles  tiorth  from  Zutphen,  on 
the  navigable  river  Yssel  and  66  miles  east  of 
Amsterdam.  It  has  a  large  town-hall,  a  court- 
house and  prison,  places  of  worship  for  Cal- 
vinists,  Lutherans^  Mennotiites,  Romajt  Catho- 
lics and  Jevw.  The  Groote  Kcrk  has  a  fine 
Gothic  tower  and  a  crypt  dating  from  the  end 
of  the  lllh  century.  The  followers  of  Gerard 
GrooE,  or  «the  Brethren  of  the  Life  in  Com- 
mon,* have  their  college  here.  Besides  the 
manufacture  of  carpets  and  Roval  Smyrna 
rugs,_  there  are  factories  for  the  molding 
of  iron,  cigar  making,  rope  and  glue 
making.  Cotton  products  arc  a)so  manu- 
factured, and  a  certain  honey  cake  known  a* 
'peventer  Rock.'  Considerable  trade  b  car- 
ried on  in  linen,  agricultural  products  and 
grain,    Erasmus  spent  his  boyhood  here.    Pop. 

DE  VBR^  df  ver'.  S»  Anbray  Hont, 
Irish  poet :  b.  Curragh  Chas^  Ireland,  28  Aug. 
1788;  d.  ther^  5  July  1840.  His  works  are 
'Julian  the  Apostate:  a  Dramatic  Poem' 
(1822);  'The  Dulu  of  Merda:  an  Historical 
Drama,'     the    volume    cootainhig    also    'The 


(1842),  and  'Maty  Tudor:  an  Hiatoricd 
Drama,'  nublished  posthumously  (1S47).  His 
sonnets  Wordsworth  declared  to  t>e  *tne  raoct 
perfect  of  our  age.* 

DE  VERB,  Aubrejr  Thotnaa,  Irish  poet 
and  essayist:  b,  Curragh  Chase,  Ireland,  10 
Jan.  1814;  d  there  21  Jan.  19(K.  He  was  a 
son  of  Sir  Aubrey  De  Vere  (q.v.)  and  became 
a  Roman  Catholic  in  1851.  In  1842  hb  first 
volume  of  verse  appeared.  'The  Waldenses,' 
and  'The  Search  after  Proserpine'  (1843). 
His  subsequent  books  of  verse  include  'Poems, 
Miscellaneous  and  Sacred'  (1853) ;  'May 
Carols'  (18S7);  'The  Sisters*  (186li;  'The 
Infant  Bridal'  (1864);  'Irish  Odes*  (1865); 
'The  Legends  of  Saint  Patrick'  (1872) ;  'Alex- 


Meave  and  other  Legends  of  Ireland's  Heroic 
Age'  (1882)  ;  'Lejjends  of  the  Records  of  the 
Church  and  the  Empire'  (1887);  and  'Saint 
Peter's  Chains'  (1888).  Among  his  prose 
works  are  'English  Misrule  and  Irish  Mis- 
deeds' (1848) ;  'Picturesque  Sketches  of 
Greece  and  Turkey*  (18S0)  ;  'Ireland's  Church 
Property  and  the  Right  Use  of  It'  (1867); 
'The  Churdi  Establishment  of  Ireland'  (18^)  j 
'Constitutional  and  Unconstitutional  Political 
Action'  (1882);  'Essays,  Chiefly  on  Poetry* 
(1887);  'Essays,  Chiefly  Uterary  and  Ethical 
(1889):  'Recollections  of  Aubrey  de  Vere» 
(1897). 
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Dg  form,  and  3a.  Seciils  form  of  Bsnucla.    4,  4b.    Fonns  of  a  Nkutopterus. 
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DEVBRON,  a  river  of  Scotland,  in  Aber- 
deenshire and  Banfishire,  which  flows  into  the 
sea  at  Banff.  It  is  aboot  50  miles  long.  The 
salmon 'fishery  is  very  valuable. 

DfcVI,  da've,  in  Hindu  mythology,  «the 
goddess,*  or  Mahadevi  *the  great  goddess,* 
wife  of  the  god  Shiva  and  daughter  of  Himavit 
(that  is,  the  Himalaya  Mountains).  She  is  rep- 
resented as  a  being  of  two  characters,  one  gen- 
tle, the  other  fierce,  and  it  is  under  the  latter 
aspect  that  she  is  senerally  worshipped.  In 
the  Mahabharata  ^e  appears  under  many 
forms,  and  her  individuality  is  fully  developed 
in  the  Puranas. 

DEVIATION,  in  the  law  of  nsrine  insni^ 
ance,  an  unnecessary  departure  from  the  oonTM 
of  the  voyage  insured.  The  legitimate  reasons 
for  departure  from  the  course  are  stress  of 
weather,  want  of  repairs,  joining  convoy,  suc- 
coring ships  in  distress,  danger  from  an  ene- 
my, sickness  and  mutiny.  Even  in  these  cases 
the  quickest  courses  must  be  taken.  Hkeviation, 
from  the  moment  at  which  it  commences,  dis- 
charges the  underwriter  from  all  liability. 

DEVIATION  OP  THE  COMPASS,  the 
deviation  of  a  ship's  compass  from  the  true 
magnetic  meridian,  caused  by  the  proximity  of 
iron.  In  wt>oden  ships  no  magnetic  deviation 
is  perceptible  so  long  as  the  ship  is  heading 
north  or  south.  The  greatest  deviation  is  seen 
when  the  vessel  heads  east  or  west.  In  iron 
ships  the  magnetism  is  fixed  by  hammering  and 
riveting,  and  the  deviation  manifests  itself  ex- 
actly in  accordance  with  the  point  toward 
whiclm  the  bull  headed  while  these  processes 
were  goine  on.  Armor-plated  ships  should  be 
plated  with  their  head  in  a  different  direction 
from  that  in  which  they  lay  when  buih.  The 
mode  now  generally  employed  to  correct  devia- 
tion is  br  introducing  on  board  ship  masses  of 
iron  and  magnets  to  exactly  neutraUze  the 
action  of  the  ship's  magnetism.  Compasses 
are  sometimes  earned  on  masts  as  a  means  of 
removing  them  from  the  disturbing  influence 
of  the  iron  of  the  hull.  In  this  position  Aey 
serve  as  standards  of  ccoiparison  for  die  bin- 
nacle compass.  Wooden  ships  are  also  mag- 
Dctiied,  so  as  to  affect  the  compass,  diough  m 
a  far  less  degree,  by  the  direction  in  wUdi 
they  lie  when  building. 

DEVIATION  OP  THE  PLUHB  LINE. 
See  DEn.ECT[ON  of  the  Plumb  Line. 

DEVICE,  an  emblem,  with  an  accompany- 
ing motto  or  legend  used  to  convey  a  hidden 
meaning  of  some  particular  conceit  of  the 
wearer.  Such  emblems  became  general  in  the 
14th  century,  and  were  borne  amy  by  the  per- 
son who  assumed  them,  and  not,  like  the 
crest,  by  the  family  or  descendants.  Louis 
XIII  of  France  had  a  falcon  as  a  device,  with 
the  legend  Aquila  generosior  aUs  (a  nobler 
bird  than  the  eagle),  by  which  he  claimed  su- 
periority to  the  emperor.  Consult  Radowiti, 
'Die  Devisen  und  Molto>:  H"  unifcm  Uitti-l. 
alters>    (Stuttgart  1850). 
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DE  VIGNY,  de  ve'nyc',  Alfred,  Comte, 
French  novelist  and  poet;  b.  Loches,  Indre-et- 
Loire,  1799;  d.  1863.  He  received  his  educa- 
tion in  Pans  and  served  in  the  array  12  years. 
In  1822  appeared  his  'Pontes'  and  in  1824- 


26  hts  'Po&nes  antiques  ct  modemes.'  TbcM 
were  among  the  earliest  attempts  to  deal  in 
epic  form  with  philosophic  subjects.  'Eloa> 
appeared  in  1824  and  served  as  model  for  La- 
martine's  <Chute  d'un  Ange.'  In  1826  De 
Vigny  published  his  great  historic  novel  'Cinq- 
Uars,'  which  thout^  a  falsification  of  history 
attained  an  immediate  and  splendid  success.  It 
was  the  forerunner  of  the  historic  tales  of 
Hu^o  and  Dumas.  In  1829  he  translated 
Shakespeare's  'Othello'  and  wrote  the  comedy 
'Quitte  pour  la  Peur.*  These  were  followed 
by  "Stello' ;  'Servitude  et  Gnmdenr  miUtaires* 
(1835),  military  stories  and  his  best  work  in 
fiction.  His  drama  'Chatterton'  (1835)  is  his 
best  ttespite  its  pessimistic  tone  throughout 
After  his  death  appeared  the  'Destinies' 
(ia64i  and  <Le  JournJ  d'un  Po*te>  (1867), 
remarkable  for  their  lyric  strength.  De 
Vigny's  works  were  edited  in  1863-«6,  in 
1868-70  and  in  1883-85.  Consult  >the  biography 
by  A.  France  (Paris  1868) :  also  Caro  'Poetes 
et  Romanciers*  (ib.  1888)  ;  Faguet,  &nile,  <Dix- 
neuvi^e  Siede'  (ib.  1890) ;  Sainte-Beuve, 
'Portraits  litt*raires»  (Vol.  Ill,  ib.  18931; 
Sfehe,  L.,  'La  Vie  litteraire  politique  et  reli- 
geuse:  la  Vie  amoureuse  d' Alfred  de  Vigny' 
(ib.  1^13). 

DEVIL  (O.  K  deofol;  0.  S.  diubal; 
O.  H-  G.  tiufal-  M.  G.  Teufel;  Gothic,  diabo- 
lus,  from  Gk.  iti^a^,  a  slanderer),  an  evil 
spirit,  Satan,  the  tempter,  slanderer  and  tor- 
mentor of  human  beings,  according  to  the 
Scriptures  of  the  Old  and  New  Testaments. 
Most  of  the  old  religions  of  the  £^t  acloiowl- 
edged  a  host  of  demons  not  good  or  bad,  but 
merely  exercising  a  salutary  or  injurious  in- 
fluence. In  the  latter  case  they  were  looked 
iqion  as  punishing  spirits,  without  inimical  or 
wicked  purpose.  SIvel  the  judging  and  de- 
stroying god  of  the  Indian  mythology  is  a 
symbol  of  the  great  power  of  nature,  which  is 
alternately  beneficent  and  injurious,  but  in  it- 
self neither  good  nor  eviL  Zoroaster  named 
this  evil  principle  Ahrimatt.  The  Greek  my- 
thology dtd  not  distinguish  with  the  same  pre- 
cision between  the  good  and  bad  sfMrits. 
Beelzebub,  or  Beelzebul,  appears  to  have  been 
regarded  by  the  Jews  as  the  prince  of  devils. 
According  to  the  Mohammedans,  who  have  de- 
rived their  account  from  Jewish  traditions,  the 
devil,  or,  as  they  sometimes  call  him,  Eblit,  was 
an  archangel,  whom  God  employed  to  destroy 
the  jinm  or  genii,  a  race  intermediate  between 
men  and  the  angels,  who  tenanted  the  earth 
before  the  creation  of  Adam. 

The  Satan  ('adversary')  of  the  New  Testa- 
ment is  a  rebel  against  God.  Endowed  with  the 
intellect  and  power  of  angels,  he  uses  diera 
since  his  fall  to  entangle  men  in  sin,  and  ob- 
tain power  over  them. 

The  doctrine  of  Scripture  on  this  subject 
soon  became  blended  with  numerous  fictions 
of  human  imagination,  with  the  various  su- 
perstitions of  different  countries  and  the  my- 
thology of  the  pa^ns.  The  gods  of  the  ancients 
became  evil  spirits,  seeking  every  opportunity 
to  injure  mankind.  The  excited  imaginations 
of  people  frequently  led  them  to  suppose  Satan 
visibly  present;  and  innnmeraUe  stories  were 
told  of  his  appearance,  and  lus  attributes  dis- 
tinctly described.  The  writings  of  the  fathers 
of  the  Church  also  contain  several  passages  re- 
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Rpectii^  tbe  at^earance  of  tlie  deviL  In  maay 
works  or  appearances  of  an  extraordinaiy 
character,  the  devil  was  supposed  to  be  can~ 
cemed.  Thus,  many  a  dam.  brid^,  etc,  has 
been  built  in  otic  night  with  liis  assistance,  and 
everyone  knows  that  superstitious  writers  of 
former  days,  applying  ue  legends  that  had 
become  connected  with  Dr.  Faust,  the  reputed 
worker  of  magic,  to  Fust,  to  whom  the  inven- 
tion of  prio^ng  has  freauently  been  ascribed, 
taught  that  he  invented  me  art  by  the  help  of 
Satan.  The  modem  tendency  is  to  regard  the 
personal  Devil  as  a  past  of  the  mythology  of 
early  times  when  men  conceived  the  world 
forces  as  endowed  with  personal  form.  This  ti 
due  to  the  advance  of  medical  and  natural 
science,  better  methods  of  historical  criticism 
and  modem  philosophy.  Consult  Carus,  'His- 
tory of  the  Devil'  (Chicago  1900) :  Conway, 
<DemonoI(^:y  and  Devil  Lore'  (London  1878)  ; 
Grimm,  'Deutsche  Mythologie'  (4th  ed.,  Berlin 
1878) ;  Horst,  <Damonolagie>  (Frankfort 
1818) ;  Lecanu,  'Histoire  de  Satan,  sa  chute, 
son  culte,  ses  manifestations,  ses  ceuvres* 
(Paris  1861);  Mayer,  "Historia  Diaboli*  (Tii- 
bingen  1780).     See  Demonology. 

DEVIL.  TaHnanian,  or  DEVIL-DEVIL. 
See  Dasyure. 

DEVIL,  The,  a  tavern  which  once  stood 
near  Temple  Bar,  in  Fleet  street,  London, 
where  the  Apollo  Club  met  Its  site  is  now  oc- 
cupied by  Child's  Bank. 

DEVIL  IN  ART  AND  SYMBOLISM. 
All  representations  of  the  Oevil  during  the 
first  four  centuries  of  our  era  appear  to  have 
been  that  of  a  serpent  tempting  Eve.  In  a 
fresco  in  the  cemetery  of  Saintc-Agnes  Satan 
is  figured  in  the  form  of  a  human  bust  termi- 
nating in  a  serpent's  tail.  On  several  early 
Christian  sarcophagi  is  seen  a  serpent  twined 
around  the  trunk  of  a  tree,  the  head  is  erect  and 
threatens  some  doves,  whose  nest  reposes  on  the 
tree,  M.  Le  Blant  declares  that  it  is  an  error 
to  consider  this,  as  is  frequently  done,  as  a 
representation  of  the  Devil  threatening  Inno- 
cence ;  this  scene,  he  says,  has  nothing  of  the 
symbolic,  but  is  an  ornamental  motif  borrowed 
from  antiquity  by  Christian  art  As  a  rule,  in 
the  temptation  o£  Adam  and  Eve,  the  serpent, 
with  his  body  encircling  a  tree,  is  depicted 
with  an  apple  in  his  jaws.  In  the  Middle  Ages 
artists  frequently  placed  the  head  of  a  young 
man  or  women  on  the  serpent  form.  Again, 
in  the  Biblioth^quc  Nation  ale,  Paris,  is  an 
Italian  miniature  which  displa3's  a  serpent  with 
two  human  heads,  one  looking  at  Adam,  the 
other  at  Eve.  In  a  14th  century  manuscript 
{"Speculum  humanx  Salvationist)  Didron 
found  the  "tree  of  the  Knowledge  of 
Good  and  Evil"  surrounded  by  two  serpents, 
each  offering  a  fig,  one  to  Adam,  the  orher 
to  Eve,  The  use  of  the  serpent  form  to 
symbolize  the  DeviJ  is  confined  to  the  'temp- 
tation" scene,  the  depiction  otherwise  being 
given  the  conventional  demon  of  grotesque 
form.  Hulme  describes  an  illustration  of  the 
Devil  in  a  14th  century  missal,  in  which  Satan 
has  great  tusks  protruding  from  his  mouth  and 
curling' up  nearly  to  the  eyes;  his  ears  are 
long  and  pointed.  Other  heads  appear  at 
shoulders  and  thighs,  and  from  the  mouths  of 
these  heads  issue  the  figure's  arms  and  legs; 
the  arms  terminate  in  bwir's  claws,  the  legs  in 


eagle's  talons.  Thb  figure's  body  it  open  at 
the  waist  exposing  a  nest  of  serpents  darting 
forth;  large  scales  cover  the  rest  of  the  body. 
In  old  works  of  art  we  find  the  Devil  givra 
the  same  form  as  his  imps,  half  man,  half 
beast,  and  furnished  with  a  tail  and  horns. 
Incidents  in  the  lives  of  the  saints  are  gen- 
erally depicted  with  the  devil  in  such  form. 
Horses'  hoofs  or  a  cloven  foot  are  commonly 
a  part  of  the  personality;  and  the  wing^  of  a 
bat  are  often  added  to  increase  the  Satanic 
hideousness.  When  picturing  the  Devil  as  'the 
devouring  monster"  he  generally  takes  on  the 
form  of  a  dragon.  In  pictures  of  Saint  Michael 
in  combat  with  the  Devil  Satan  is  depicted  in  a 
dragon's  form ;  except  rarely,  when  he  is  a 
two-legged  creature  having  a  monstrous  head 
with  a  bird's  beak,  and  is  covered  with  scales. 
The  German  Renaissance  artists  were  fond  of 
giving  the  Devil  a  crow  or  raven  form.  In 
order  to  give  Satan  a  special  personality  the 
painters  of  the  Middle  Ages  frequently  de- 
picted him  as  black,  but  he  is  found  also  as 
red,  blue  and  even  green.  Besides  the  above 
impersonations  the  evil  spirit  has  been  por- 
trayed as  lion,  hog,  boar  and  monkey,  also 
basilisk.  Another  variation  used  in  the  Middle 
Ages  was  that  of  a  monster  with  three  heads 
each  devouring  one  of  the  damned ;  a  statue 
dating  from  the  12th  century  in  Sainte-Basile 
d'£tampes  has  this  form.  Byzantine  artists 
frequently  pictured  Satan  as  "cast  out  of 
Heaven"  in  which  case  he  takes  on  a  person- 
ality of  black-winged  demon.  More  adapted  to 
modem  conceptians  are  the  depictions  of  the 
Devil  in  the  form  of  a  young  gallant,  or  of 
a  young  girl.  A  few  pictures  by  great  maitera 
which  contain  Satan  are:  One  by  Niccola  of 
Pisa,  in  which  the  Devil  has  tlie  form  of  a 
aatyr;  Orcagna's  'Hdl'  in  Saint  Maria 
Noveile,  Florence,  depicts  the  prince  of  demons 
as  Pluto;  Saint  Michael's  combat  with  Satan 
has  been  painted  by  Raphael  (in  Louvre) ;  by 
Guido    (in  the  Capudne  Cbucdi,  Rome) ;  l^ 

iacobello  del  Fiore  (In  Berlin  Museum)  ;  by 
,ucas  Giordano  (in  Belvedere,  Vienna).  An- 
other favorite  subject  with  artists  is  the 
'Temptation  of  Chnst.* 

According  to  Httsenbeth  the  followii^ 
saints  have  been  pictured  in  connection  with 
the  Devil:  Saint  Demetrius  (martyr)  has  been 
represented  with  the  Devil  appearing  to  him 
in  prison  as  a  scorpion ;  Saint  Goar  (confessor) 
has  been  depicted  with  the  Devil  on  his 
shoulder;  Saint  Albert  (Carmelite)  has  been 
pictured  driving  away  the  Devil  in  the  form  of 
a  young  woman,  but  with  horns  and  a  fish's  tail : 
Saint  Anthony  (abbot)  has  been  portrayed 
having  the  Devil  at  his  feet,  or  with  the  Devil 
in  the  form  of  a  goat ;  Saint  Apollinaris 
(bishop  mar^r)  has  been  represented  beating 
the  Devil  witn  a  dub,  as  also  Saint  Nicholas  of 
Tolentinum ;  Saint  Hilarion  has  been  depicted 
mounted  on  an  ass,  driving  the  Devil  away 
with  the  sign  of  the  cross;  Saint  Hidulphus 
has  been  pictured  casting  the  Devil  out  of  a 
boy:  Saint  Zeno  of  Verona  has  been  portrajjed 
castmg  the  Devil  out  of  a  woman;  Saint 
Hermes  has  been  represented  on  horseback 
casting  the  Devil  out  of  a  woman  led  by  a 
man  with  a  rope,  or  with  the  Devil  issuing 
out  of  the  mouth  of  a  child ;  Saint  Uelanius 
also  has  been  depicted  driving  out  the  Devil; 
Saint  Germanianns  has  been  pictured  casdi^ 
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out  the  Devil  standing  near  him ;  Saint  Atrthon7< 
of  Padua  has  been  portrayed  vanquishing  the 
Devil ;  Saint  Norbert  has  b«en  represented  with 
the  Devil  at  his  feet,  or  chained  up;  Saint 
Oswald  (bishop  confessor)  has  been  pictured 
driving  the  Devil  off  a  large  stone;  Saint 
John  Thauraaturgus  has  been  depicted  driving 
the  Devil  out  of  people;  Saint  Gaudentius  of 
Rimini  has  been  portrayed  administering  Holy 
Communion  to  a  man  while  the  Devil  is 
issuing  from  him ;  Saint  Theodore  (bishop 
confessor)  has  been  represented  trampling 
on  Ihe  Devil;  Saint  John  Gualbert  has  been 
depicted  standing  on  the  Devil,  a  cross  and  tau 
staff  set  on  the  Devil's  head;  Saint  Benedict 
has  been  portrayed  with  the  Devil  on  each 
side  of  him,  he  piercing  one  of  them  throach 
the  head  with  the  foot  of  his  pastoral  staflf; 
Saint  Theoduhis  has  been  represented  with 
the  DcvU  at  his  feet  having  a  great  betl ;  Saint 
Cj^actis  has  been  depicted  with  the  Devil  or 
dragon  under  him,  or  chained  near  him;  Saint 


.  jnquishing  the  Devil  by  the  cross ;  Saint 
Euphrasia  (410  not  of  \SM)  has  been  deleted 
trampling  on  the  Devil,  or  the  Devit  throwing 
her  into  a  well ;  Saint  Dympna  has  been  pictured 
leading  the  Devil  bound;  Saint  Gertrude  of 
Nivelles  has  been  portrayed  with  two  mice  at 
her  feet  and  the  Devil  mocking  at  her  side; 
Saint  Juliana  has  been  represented  as  scourging 
the  Devil,  held  by  a  rope  round  his  neck,  or 
holding  the  Devil  in  chains-  Saint  Theodora 
(empress)  has  been  pictured  with  the  Devil 
taking  bold  of  her  hand;  Saint  Genevieve  has 
been  pictured  with  the  Devil  on  her  shoulder 
blowing  out  her  lighted  candle  with  a  bellows. 
Clement  W.  Coumbe. 

DEVIL  IS  AH  ASS,  The,  a  comedy  of 
Ben  Jonson  (1616),  which  sets  Sibout  proving 
the  theits  laid  down  in  the  title. 

DEVIL-IN-THK-BUSH.    See  Nigella. 

DSVIL  OF  EDMONTON,  The.  See 
Msiuty  DcviL  OF  Edmontok. 

DEVIL-FISH,  huge  rays  of  the  family 
Manlida,  which  have  a  loEeiwe-shaped  disc 
broader  than  long,  with  the  heaa  free  from  the 
pectoral  fins  and  provided  with  a  pair  of  ante- 
rior processes  and  the  tail  long  and  whip-like. 
The  two  genera  and  six  or  seven  species  are 
confined  to  warm  seas.  So  far  as  known  the 
young  are  produced  alive  after  the  eggs  have 
hatched  within  the  oviduct.  The  best-known 
species  are  M.  biroslrii,  sometimes  called  the 
blanket'^sh  by  tropical  Aitierican  pearl-fishers, 
from  their  belief  that  it  attaclu  and  devours 
men  after  enveloping  them  in  its  great  wing- 
like  pectoral  fins,  which  reach  a  breadth  of  20 
feet.  It  is  common  in  tropical  American  waters 
and  occurs  on  both  the  Atlantic  and  Pacific 
coasts  of  the  United  States.  The  name  also 
applies  to  the  Octopus  and  allied  ei^t-armed 
Cephalopoda. 

DEVIL  UPON  TWO  STICKS,  The. 
Foote's  Ejiglish  adaptation  of  Le  Sage's  'Le 
Diablc  Boiteux.' 

DEVIL-WORSHIP,  the  worship  paid  to 
the  devil  as  a  malignant  deity,  or  the  personified 


evil  prindpk  in  Bntnr^  k?  WBOOfi  of  the  pniiiitive  > 
tribes  ol  Asia,  Africa  and  America,  under. the' 
assumption  that  the  powers  of  evil  are  M 
mighty  as  the  powers  of  good  and  have  in  eon-.- 
sequence  to  be  conciliated.  There  is  a  sect 
called  Devil- worshippers,  or  Vezidees,  inhabit- 
ing Turkish  and  Russian  Aimmia  and  the  yal- 
ley  of  the  Tigris  and  numbering  more  than- 
200,000.  They  venerate  the  authority  of  the  Ohl 
Testament  above  that  of  either  the  New  Testa- 
ment or  the  Koran.  They  practise  both  infant 
baptism  and  circumcision  and  have  a  religious 
muiistry  of  four  orders.  Their  Christian  ideas 
have  reached  them  through  Gnosticism.  Thev' 
pay  respect  to  the  devil,  to  Christ  and  to  A'ian 
or  the  supreme  being,  and  also  worship  the  sun. 

DEVILLE.     See    Saihte-Ciauie   Devuxe. 

DBVILLE,  de-vel',  Jun  Achille,  French 
antiquarian:  b.  Paris  1789;  d  1875.  He  was 
made  director  of  the  museum  of  Rouen  and 
wrote  several  works  on  local  history  and  archse-' 
ology,  including  'Histoire  du  Chitean-Gaillard' 
(1829);  'Tombeauxde  la  Cathedralede Rouen'' 
(1838)  ;  <Essai  sur  I'Exil  d'Ovide*  (1859)  ;  and 
his  monumental  'Histoire  de  I'ArtdelaVerrerie 
dans  rAntiquit£>  (1874). 

DB  VILLIERS,  it  vil'ySrz,  John  Abrt- 
hun  Jacob,  Anglo-Dutch  geographer:  b.  Xtm- 
don,  23  Sept  1863.  He  is  the  son  of  a  Hoi-' 
lander  who  settled  at  Prince  Albert,  Cape 
Colony.  He  was  educated  at  the  Ot]^  of  X»i)-. 
don  Collie.  He  assisted  at  the  Foreign  Ofite* 
as  expert  in  Dutch  in  preparing  evidence  for  tb» 
boundary  arbitration  with  Venezuela  in  I89fr- 
99;  acted  similarlv  in  Dutch  and  Portugnete. 
in  the  boundary  arbitration  with  Brazil  in  1901- 
04.  He  was  engaged  in  researches  for  the  For-. 
eign  Ofhce  in  Lisbon  1901.  at  Berlin  19(0.  and 
at  other  places.  In  1911  he  lectured  is  Dutch. 
throughout  Holland.  He  is  siqicrintendeiit  ot 
the  map  room  in  the  British  Uuseum,  is  acting; 
commercial  attach^  at  The  H^ne  and  honorary 
secretary  of  the  Hakluyt  Society.  His  publica- 
tions include  'Famous  Maps  in  the  British  Mt>-. 
seum' ;  'Holland  and  Some  Jews' ;  'Objects  of 
Jewish  Interest  in  the  British  Musemn*:  'The 
Transvaal' ;  translations  of  Lcpelletier's 
'Uadame  Sans-Gene' ;  Gaulot's  'Chemisea 
rouges';  Bourget's  'Mensonges';  Birf's  'Jour- 
nal d'un  Bourgeois  de  Paris';  Richard  Scnom- 
burgk's  'Reisen  in  Britisch  Guiana,'  and  other 
early  works  on  Guiana.  He  is  alto  author  of 
various  articles  in  the  'Encydoprdia  BriKm- 

DEVIL-S    ADVOCATE.     See    Ai»TOCAm 

DEVIL'S  APRON,  brown  algK,  of  the 
order  LaminanaUs,  usually  called  kelp.  See 
ALGfi;  Ph«ophyce«. 

DEVIL'S  BIBLE,  The,  the  popular  name 
of  a  manuscript  Bible  written  on  ass-skin.  The 
name  arose  from  a  legend  that  the  writing  was 
the  work  of  a  man  who,  by  the  Devil's  help,  ac- 
complished it  in  a  few  hours  in  order  to  save  his 
life,  but  who  in  return  became  the  slave  of  the 
Evil  One.  After  die  Thirty  Years*  War  it  ytta 
taken  to  Stockholm. 

DEVIL'S-BIT,  the  common  name  of  s 
species  of  scabious  (Scabiota  jiic'dsa),  of  the 
natural  order  Dipsacea.  It  has  Dearly  globulat 
heads  of  blue  flowers,  ovate  Itavee  and  a  flesW 
root,  which  is,  as  it  were,  cut  t»  fattten  off 
jd>niptly.    In  America  dterffsAit  is  one  ol  tJha 
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common  naAies  of  LactMoria  spieala,  whidi  is 
known  as  dense  button  snakeroot,  gay  feather, 
backache- root,  coliC'root,  etc  It  bek«V3  to 
the  Compositet,  and  is  found  in  maist  soil  from 
Massachusetts  to  Florida  and  westward  to  Wts- 
connn  and  Louisiana. 

DEVIL'S  BRIDGE,  (1)  an  ancient  bridge 
in  Cardiganshire,  Wales;  it  crosses  the  ravine 
throu^  wbi(±  flows  the  Mynach.  (2)  A  bridge 
in  Switzerland,  crossing  the  Reuss,  on  the  road 
over  Saint  Gothard,  from  Germany  to  Italy. 

DEVIL'S  CLAW,  a  stout  split  hook  at  the 
end  of  a  hawser  or  chaii^  (or  manipulating  Ac 
chain  cable  in  mooring,  etc.  A  firm  f^ip  is  ob- 
tained by  slipping  one  claw  on  each  side  o£  one 
link,  so  thai  the  next  link  is  held  at  right  angles 
to  it.    A  capstan  serves  to  serare  the  hawser. 

DEVIL'S  CLUB.    See  Amlia. 

DEVIL'S  COACH-HORSE  {Deypiu 
oltHt),  a  common  British  and  European  beetle 
beloi^iflg  to  the  family  Slapkylinidte.  It  has. 
veiy  much  reduced  wing-covers  and  like  many 
of  Its  relatives  has  the  habit  of  curving  its  hoify 
upward,  to  adjust  the  wings  under  their  covers. 

DEVIL'S  DARNINQ-NEEDLB,  See 
Dkagon-h-v. 

DEVIL'S  DYKE,  (1)  an  eartitwork  in 
Cambridgeshire,  England,  of  prehistoric  con- 
struction, about  20  feet  in  height  It  is  sup- 
posed to  have  been  erected  as  a  defense  against 
"    [  frc        ■      " 


wooded  hills  and  thus  closed  the  only  wav  of 
approach  from  the  interior  towns  of  Engfaad, 
and  prevented  raids  upon  whatever  band  of 
conquerors  held  the  country  near  the  sea.  (2)  A 
natural  formation  near  Brighton,  England.  The 
old  legend  said  tias  was  the  work  of  the  "^[ood 
spirits,'  who  thus  prevented  the  devil's  attempt 
to  flood  the  country  because  die  people  hM 
abandoned  paganism. 

DEVIL'S-FINOBR,  a  name  sometimes  ap- 
plied to  the  starfish  (q.v.), 

DEVIL'S  ISLAND  (Isi.e  du  Diable),  a 
small  rock  formation  off  the  coast  of  French 
Guiana,  belonging  to  France.  The  area  is  about 
16  square  mites  and  the  island  itself  is  sandy, 
dry  and  torrid.  Here  Alfred  Dreyfus  was  im- 
prisoned for  alleged  treasotL 

DEVIL'S  LAKE.    See  Minnewaitkoh. 

DEVIL'S  PARLIAMENT,  a  nickname  for 
an  Englishparliament  which  met  in  1459  at 
CoventiT.  The  Parlianiciitj  under  the  control  of 
Henry  VI,  at  his  instigation  unjustiEably  pro- 
scribed and  attainted  for  treason  the  Duke  of 
York  and  his  adherents. 

DEVIL'S  PUNCH-BOWL,  Ireland,  a  lake 
near  the  summit  of  Mangerton  Mountain  in 
the  vicinity  of  the  Lakes  of  Killarney.  It  is 
between  2,000  and  3.000  feet  above  the  level  of 
the  sea,  and  is  supposed  to  be  the  crater  of  an 
ancient  volcaiux  It  is  about  half  a  mile  in 
lengtb  and  one-tHrd  in  breadth. 

DEVIL'S  RIDING  HORSE.  See  Pdats 
Bug. 

DEVIL'S  SLIDE,  Utah,  a  formation  of 
the  Wasatch  Mountains,  consisting  of  a  natural 
arrangement  of  parallel  crags  resonbling  an 
inclined  plane.  The  accidental  juxtaposition  of 
tsMO  anch  boulder  masses  is  accouiiled  for  by 


die  simultaneous  aciian  of  a  cooling  a 

on  liquefied  masses.     Nearby  is   the    nulwv 

sution  and  village  of  Devil's  Slide.    Fop.  200. 

DEVIL'S  THOUGHTS,  or  DEVIL'S 
WALK,  The,  a  doggerel  of  14  stanias  written 
jointly  by  Coleridge  and  Southey  in  1799  and 
republished  in  the  former's  'Sibylline  Leaves' 
(1817).  It  may  also  be  found  in  Southey's 
poems  with  additional  verses  referring  to 
Person. 

DEVIL'S  TOWER,  a  huge  shaft  of 
columnar  igneous  rock  on  b^  of  Belle 
Fourche  River,  25  miles  northeast  of  UooT' 
croft,  Wyo.  Visible  from  Chicago,  Burlii^on 
and  Quincy  Railroad  It  was  made  a  United 
States  National  monument  4  OcL  1915.  Greatly 
venerated  by  Sioux  Indians  as  the  "Bad  god  s 
tower.»  It  is  600  feet  high  and  rises  from  a 
platform  600  feel  above  the  river;  diameter  at 
top  325  to  375  feet.  The  columns  are  an  ex- 
oeptionally  line  exaaqile  of  prismatic  struc- 
ture which  some  igneous  rocks  assume  in  cool- 
ing, notably  Palisades  of  Hudson  and  Giants 
Causeway'.  Described  by  Newton,  Jaggar,  and 
Darton,  in  reports  of  United  States  Geological 

DEVIL'S  WALL,  an  ancient  fortification 
in  the  southern  part  of  Germany,  about  368 
miles  long.  This  wall  was  originally  a  Roman 
ditch,  wftn  palisade.'i  behind  it.  It  was  intended 
to  protect  the  Roman  settlements  on  the  left 
baglc  of  the  Danube,  and  on  the  right  bank  of 
the  Rhine,  against  the  inroads  of  the  Teutonic 
and  other  tnhes.  Remains  of  it  are  found  at 
present  onlv  from  Abensberg,  in  Bavaria,  to 
Cologne.  As  to  the  lime  when  this  rampart 
was  built  our  information  is  very  scanty.  Some 
parts  of  the  northern  Roman  fortifications  may 
be  as  old  as  the  lime  of  Drusus.  The  Decumat 
or  Tithe  Lands,  however;  that  is,  the  lands 
to  the  east  of  the  Rhine  and  north  of  the  Dan- 
ube, which  the  Roman  emperois  allowed  Immi- 
grants to  settle  on,  on  condition  of  paying  tithes 
to  the  state,  do  not  appear  to  have  had  any 
protecting  wall  about  14  s.a  The  main  rampart, 
stretching  southward  from  the  Main  to  the 
Danube,  was  probably  completed  under  Hadrian, 
and  parts  of  it  whicn  had  been  destroyed  seem 
to  have  been  restored  by  Probus.  All  the  parts 
of  this  great  ramnarC  are  still  far  front  being 
thoroughly  investigated. 

DEVINE,  Edward  Thomu,  American 
social  worker:  b.  Union,  Hardin  County,  Iowa, 
6  May  1867.  He  was  graduated  at  Cornell  Col- 
lege, Iowa,  in  J887.  He  was  for  some  years 
a  principal  of  schools  in  Iowa;  in  1891-96  he 
■was  Stan  lecturer  on  economics  for  the  Ameri- 
can Society  for  the  Extension  of  University 
Teaching;  and  was  secretary  of  the  Society 
in  1894-96,  when  he  was  appointed  funeral 
secretary  of  the  Charily  Organization  Sodelyof 
New  York  He  was  editor  (from  1897  to  1913) 
of  Charities,  a  paper  later  publi^ed  as  Charities 
and  thi-  CommoM,  and  after  1909,  as  the  Sur- 
vey. In  1905  he  was  called  to  the  chair  of  social 
economy  in  Columbia  University.  He  was 
director  of  the  New  York  School  of  Philan- 
thfDpy  In  1904-07  and  again  after  1912.  He 
was  president  of  the  National  Conference  of 
Charities  and  Corrections  in  1906,  and  as  special 
representative  of  the  American  Red  Cross  had 
charge  of   relief  m  San  Francisco  after  the 
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fire  and  earA^inite  in  April  1906.  He  wu  in 
charge  of  atona  and  flood  relief  in  Dsytcn, 
Oiiio,  in  191J.  He  has  been  connected  with 
Tarious  congres.<;es  and  organiiations  interested 
in  social  bettermenL  His  pid)li8hed  works  in- 
clude 'Economics'  (1898);  *The  Practice  of 
Charity*  (1901:  new  ed.,  1904);  <The  Prin- 
ciples of  RelieP  (1904);  'EfiicieDcy  and  Re- 
lief (1906);  'Misery  and  Its  Causes'  (1909); 
'Report  on  the  Desirability  of  Establishing  an 
Employment  Bureau  in  the  City  of  New  York' 
(1909);  <Sodal  Forces'  (1909);  <The  Spirit 
of  Social  Work*  (1909);  'The  Family  and 
Social  WoriE>  (1912);  'The  Normal  life* 
(1915). 

DSVINS,  John  Bancroft,  American  clergy- 
man and  editor:  b.  Brooklyn,  N.  Y.,  1856;  d. 
1911.  He  was  graduated  from  New  York  Uni- 
Tersity  in  1882,  and  was  on  the  staff  of  the  New 
York  Tribune  from  1880  to  1688.  Ip  the  latter 
year  he  was  ordained  to  the  Presbyterian  minis- 
try and  thereafter  until  1905  helcl  various  pas- 
torates in  New  York  city.  From  1890.  until 
1911  he  was  managing  editor  of  the  New  Yorit 
Observer.  He  organized  the  Federation  of 
East  Side  Workers  and  the  New  York  Employ- 
ment Society.  He  was  a  collaborator  in  the 
'life  of  EKvigfat  L.  Moody>  and  published  'The 
Church  and  the  Cihr  Problem*  (1905):  *An 
Obwrver  in  the  Philippines*  (19(B);  'On  the 
Way  to  Hwai  Yuen*  <1905) ;  'The  Classic 
MeoiterraDean*   (1910),  and  several  hymns. 

DBVISB,  d?-v1z',  a  gift  of  real  property  by 
a  person's  last  will  and  t—-- — -     ■^'-- -■- 


be  that  kind  of  property.  The  word,  however, 
is  sometimes  improperly  applied  to  a  bequest  or 
legaty.  In  regard  to  a  lapsed  devise,  where  the 
devisee  dies  during  the  life  of  the  testator,  al- 
tboagb  there  may  be  a  residuan-  devisee,  the 
estate  will  »»  Id  the  heir.  But  if  the  devise  be 
void,  as  where  the  devisee  is  dead  at  the  date 
of  the  will,  or  is  made  upon  a  condition  pre- 
cedent which  never  happens,  the  estate  will  go 
to  the  residuary  derisce,  if  the  language  is  suf- 
ficiently comprehensive  (4  Kent  Com.,  541,  542, 
and  cases  cited  in  notes).  But  some  of  the  cases 
hold  in  that  case,  even,  the  esiale  goes  to  the 
hdr  (4  Ired  Eq..  N.  C,  320;  6  Conn.,  292).  In 
England  a  residuary  bequest  operates  upon  all 
the  personal  estate  which  the  testator  is  pos- 
sessed of  at  the  time  of  his  death,  and  will 
include  such  as  would  have  gone  to  pay  spedfic 
legacies  which  lapse  or  are  void.  A  general  de- 
vise of  lands  will  pass  a  reversion  In  fe^  even 
thous^  the  testator  had  other  lands  which  will 
satisfy  the  words  of  the  devise,  and  although  it 
be  very  Improbable  that  he  had  such  reversion  in 
mind.  A  general  devise  will  pass  leases  for 
years,  if  the  testator  have  no  other  real  estate 
upon  whidi  the  will  may  operate;  but  if  he  have 
both  lands  in  fee  and  bnds  for  years,  a  devise 
of  all  his  lands  and  tenements  will  commonly 
pass  only  the  lands  in  fee  simple.  But  if  a  con- 
trary intention  appear  from  the  will,  it  will  pre- 
vail. A  devise  in  a  will  can  nover  be  regarded 
M  the  execution  of  a  power,  unless  that  inten- 
tion is  dear,  as  where  otherwise  the  will  would, 
have  nothii%  on  which  it  could  opeTaBe.  But 
to  have  that  operation  the  devise  need  not  nec- 
essarily refer  to  the  power  in  express  terms. 
But  where  there  is  an  interest  on  whidi  it  can 


Operate,  it  shall  be  rcf  etred  to  that,  unless  soMe 
other  intention  is  obvious.  The  devise  of  all 
one's  lands  will  not  generally  carry  the  interest 
of  a  mortgage  in  premises,  unless  that  intent  it. 
apparent.  Devises  are  contingent  or  vested 
after  the  death  of  the  testator ;  contingent, 
when  the  vesting  of  any  estate  in  the  deviseft 
is  made  to  depend  upon  some  future  event,  in 
which  case  if  the  event  never  occur,  or  until  it 
does  occur,  no  estate  vests  under  the  devise. 
But  when  the  future  event  is  referred  to  merely 
to  determine  the  time  at  which  the  devisee  sbaU 
come  into  the  use  of  the  estate,  this  does  not 
hinder  the  vesting  of  the  estate  at  the  death  of 
the  testator. 

DEVIZBS,  England,  a  mimich>al  borough 
in  the  county  of  Wilts,  86  miles  west  of  LondML 
It  is  the  seat  of  a  large  com  market,  and  has 
cheese  and  bacon  factories.  The  chief  manu- 
factures are  steam-engines,  boilers,  gas-engines 
and  beer.    Pop.  6,739. 

DEVON,  a  river  of  Scotland,  which  has  its 
source  at  the  foot  of  the  Ochill  Hills,  and 
Rows  into  the  Forth  about  two  miles  above 
Alloa.  Its  length  is  34  miles.  Below  the  Crook 
oi  Devon  are  a  series  of  cascades,  the  most 
noted  of  wfaicli  are  the  C^dron  Linn  and  those 
at  the  Rumbling  Bridge. 

DEVONIAN.  The  name  Devonian  appeared 
m  geological  literature  in  1839,  when  Murchi- 
son  and  Sedgwick  applied  it  to  a  rock  system 
in  Devonshire  and  Cornwall,  England,  con- 
sisting of  conglomerates,  shales  and  fossilifer- 
ous  limestones  lying  below  the  Carboniferous 
rocks  and  above  the  great  mass  of  the  gray- 
wacke  or  transitional  series  of  Werner,  that 
was  already  included  in  the  Cambrian  or  Silu- 
rian. Uurchison  and  Sedgwick  also  included 
in  the  Devonian  the  Old  Red  Sandstone  of 
Scotland.  The  Devonian  Period  is  that  part  of 
Paleozoic  time  following  Silurian  and  preced- 
ing Carboniferous.  At  the  beginning  of  the 
period;  the  seas  were  greatly  restricted  in  North 
America,  much  as  they  were  in  the  late  Silurian 
(q.v.).  Embayments  existed  on  the  present 
site  of  the  Appalachians,  and  perhaps  some- 
what farther  west  An  arm  of  tne  Pacific  also 
covered  part  of  the  Great  Basin  and  other 
smaller  embayments  probably  covered  various 
areas.  For  the  most  part,  however,  the  United 
States  was  land.  By  the  middle  of  the  period 
another  great  interior  sea  had  encroachedover  a, 


. .        Fossil  evidence  indicates  tliat 

___  _jrly  Devonian  there  were  land  connectiona 
between  North  and  South  America  and  between 
South  America  and  South  Africa.  Volcanic 
activity  was  extensive  in  western  Europe,  in 
New  England  and  probably  in  Caliktmia. 
Some  folding  took  place  in  northeastern  North 
America,  probably  near  the  middle  of  the  period. 
The  roclcs  of  the  Devonian  System  in  North 
America  have  been  variously  subdivided  H.  F. 
Qeland  (1916)  gives  the  following  as  the  New 
York  type  section,  beginning  with  the  lowest 
fonnations :  Hclderberg  limestone,  Orislcaay 
sandstone,  Onondaga  limestone,  Marcellus  shale, 
Hamilton  shale,  Tully  limestone,  Genesee  3hal& 
Portage    shale    and.  sandstone,    CatsklU    ami 
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Cbemting  sandatones.  Where  the  line  between 
the  Silurian  and  Devonian  systems  should  be 
drawn  in  North  America  is  still  a  matter  of 
dispute,  the  lower  Helderberg  formation  being 
variously  assigned  to  the  Silurian  and  to  the 
Devonian.  In  eastern  United  States  Devonian 
rocks  outcrop  extensively  in  New  York  and  south- 
ward throughout  the  AppaJachian  Mountains 
and  plateaus.     In  the  central  Mississippi  Valley 


1  System  includes  limestones  and  shales 
is  of  moderate  thickness.  There  is  an  area  of 
Devonian  rocks  extending  along  the  Rocky 
Mountains  from  Montana  across  Alberta.  In 
the  United  States  the  Devonian  rocks  of  the 
Rocl^  Mountains  appear  in  Colorado  and 
Arizona. 

In  EnHand  and  on  the  Continent  the 
Devonian  System  presents  two  different  classes 
of  rocks:  (1)  the  Old  Red  Sandstone, occurring 
in  Scotland  in  South  Wales  and  across  the 
Welsh  border  in  England,  also  in  the  Baltic 
provinces  of  Russia  and  in  Spitzbergen;  (2)  the 
marine  Devonian,  occurring  in  southwest  Eng- 
land, in  northern  and  southern  France,  in 
Spain  and  over  targe  areas  in  Germany  and 
central  Russia.  The  Old  Red  Sandstone  was 
laid  down  perhaps  in  shallow  seas  either  dosed 
or  having  only  slight  connection  vHth  the  open 
ocean  —  perhaps  in  part  on  land  in  desert  areas. 
The  formation  is  of  interest  from  its  containing 
remains  of  Devonian  land  animals  and  plants. 
The  rocks  are  fine-grained  con^omerates,  sand- 
stones and  shales.  The  manne  Devonian  of 
Elurope  is  largely  limestone,  with  some  shales 
and  slates. 

Devonian  rocks  in  Asia  are  found  over  a 
vast  area  in  Siberia  and  also  occur  in  China  and 
in  Asia  Minor.  In  Africa  they  are  found  both 
in  the  northern  and  southern  parts  of  the  conti- 
nent. In  South  America  Devonian  rocks  form 
a  great  system,  being  found  in  Brazil!  Bolivia 
and  the  Falkland  Islands. 

The  vegetable  and  animal  life  of  Devonian 
time,  so  far  as  can  be  determined,  did  not  differ 
grea.tly  from  Silurian  forms,  though  it  shows  a 
general  advance  toward  more  highly  developed 
types.      The    land   vegetation    included   crypto- 

rs  and  gymnosperms.  Of  the  cryptogams 
tree-ferns  and  the  giant  dub-mosses 
(Lepidodeitdra)  must  have  been  conspicuous  in 
the  forests,  being  over  50  feet  high.  Of  the 
gymnosperms,  eycads,  now  almost  extinct,  were 
abundant,  and  it  is  possible  that  conifers  of  the 
yew  family  grew  upon  the  higher  ground 

Of  animal  life  the  trilobites,  so  abundant  in 
Cambrian  and  Silurian  time,  were  less  im- 
portant, but  other  crustaceans  developed  greatly, 
including  the  eurypterids,  related  to  the  horse- 
shoe crabs.  Corals  were  very  abundant  in  the 
Devonian  oceans.  Crinoids,  or  sea-lilies,  and 
starfish  were  more  abundant  than  in  Silurian 
time.  The  brachiopods,  or  lamp  shells,  appar- 
ently were,  as  in  Silurian,  the  most  abundant 
elements  of  marine  life.  Of  moUusks  there 
were  bivalves  and  gastropods ;  the  ammonites 
appeared  among  the  cephalopods  and  nautilus- 
like forms  were  less  abundant  than  in  the 
Silurian.  The  chief  characteristic  of  Devonian 
time,  however,  was  the  great  development  of 
the  fishes,  the  Devonian  being  known  as  the 
"a^  of  fishes.'     Many  of  the  Devonian  forms, 


however,  have  loiig  been  extinct:  white  th« 
teleosts,  or  bony  fishes,  which  include  by  far  the 
greater  part  of  modem  fishes,  evidently  did  not 
exist  at  all  in  Devonian  time.  Among  the  old 
Devonian  forms  were  the  ostracodermata,  fish- 
like  animals  allied  to  the  lampreys,  but  having 
the  head  and  sometimes  a  large  part  of  the 
body  covered  with  bony  plates.  Of  the  true 
fishes  the  selachians,  or  sharks,  were  repre- 
sented, as  were  the  dipnoi  or  lung  fi^es,  now 
almost  extinct.  The  most  highly  developed 
Devonian  fishes  were  the  ganoids,  now  repre- 
sented by  the  sturgeon  and  the  gar-pike.  (See 
Catskill  Ghoup;  Chemung  Stage;  Cobniter- 
ous  Stage  ;  Hamilton  Stage  ;  Marcelujs 
Stage;  Pobtage  Stage;  Old  Red  Sandstdhe; 
Obiskany  Stage).  Consult  Clarke,  'Early  De- 
vonian History  of  New  York  and  Eastern  North 
America,'  in  New  York  Slate  Museum,  Me- 
moir 9  (2  parts,  Albany  1908-09)  ;  Chamberlain 
and  Salisbury,   'Geology'    (Vol.  11,  New  York 


(jeology'  (London  1903)  ;  Leconte,  'Elements  of 
Geology';  Williams,  'The  Devonian  and  C^- 
boniferous,"  in  'Bulletin  80,'  United  States 
Geological  Survey  (Washington  1891);  •Devo- 
nian," in  'Mai^'land  (Geological  Survey  Reports' 
(3  vols.,  Baltimore  1913)  ;  Zittel,  K.  A.  von, 
■History  of  Geology  and  Paleontology'  (Mimich 
1899). 

C  L.  Dake. 

DEVONPORT  (before  1824  called 
PLYMOUTH  DOCK),  England,  a  parlia- 
mentary borough,  maritime  town  and  naval 
arsenal,  in  the  southwest  of  Devonshire,  It 
forms  one  of  the  Three  Towns  of  Plymouth, 
Stonehouse  and  Devonport.  It  owes  its  exist- 
ence to  the  dockyard  established  here  by 
William  HI  in  1698,  whidi  is  now  one  of  the 
chief  naval  arsenals  in  Great  Britain,  largely 
extended  so  reccndy  as  1907,  and  now  covering 
an  area  of  240  acres.  There  is  an  important 
naval  engineering  college.  Trade  centres  al- 
most entirely  in  &e  dockyard  and  its  subsidiary 
industries.  The  borough  returns  two  members 
to  Parliament    Pop.  81,678. 

DEVONS,  the  name  given  to  a  breed  of 
cattle  which  were  first  bred  in  Devonshire.  Eng- 
land. They  are  rather  wild,  of  a  dark-red  color, 
and  can  be  used  instead  of  horses  for  plow- 
ing. They  are  smaller  than  Shorthorns  or 
Herefords.  The  bull  has  a  small  bead,  fine 
mu»Ie  and  face,  very  handsome  horns,  which 
should  taper  upward  and  rather  backward;  the 
fTft  is  large  and  rather  wild,  indicating  an  active 
disposition;  the  neck  is  arched,  but  the  dewlap 
is  not  much  developed;  tail  set  on  rather  high; 
good  barrel  well  up  behind  the  shoulder;  not 
the  depth  of  carcass  in  the  same  height  as  is 
found   in  the   Shorthorns;   skin  of   a   dark-red 


Shorthorns,  but  not  so  thick  as  that  of  Here- 
fords. They  furnish  a  good  deal  of  inside  fat 
and  firm  meat,  and  the  cows  yield  very  rich 
milk  from  which  the  famed  Devonshire  dotted 
cream  is  made.  They  are  hardy,  and  able  to 
find  food  on  poor  uplands.     See  (^ttle. 

DEVONSHIRE,  Spencer  Compton  Cav- 
endish, 8th  Duke  Of ,  English  statesman  r  h.  23 
July  1833;  d.  Cannes,  France,  24  March  1908. 
He  succeeded  to  the  ducal  title  in  1891,  having 
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previoiisly  become  wtU  known  by  Eiis  coortety 
Cit]«  of  tlie  Uarquis  of  Hartington.  First  re- 
turned to  the  House  of  Commons  in  18S7,  he 
was  appointed  Under-Secretary  for  War  in  1863, 
and  Secretary  of  Slate  for  War  in  1866>  In  the 
course  of  the  American  Civil  War,  he  visited 
the  United  States,  and  had  interriewa  with 
both  Jefferson  Davis  and  Abraham  Lincoln,  the 
latter  of  whom  predicted  his  rise  to  eminence; 
He  was  Postmaster-General  under  Gladstone 
1868-70,  and  aief  Secretary  for  Ireland  1870-74. 
After  Mr.  Gladstone's  retirement  from  the  Lib- 
eral leadership  in  1875,  he  acted  as  chief  of 
the  opposition,  again  giving  place  to  his  old 
leader  after  the  Liberal  triumph  of  1880.  He 
was  Secretary  for  India  1880-82,  and  became 
Secretary  of  Stale  for  War  1882-85.  After  1886 
he  was  an  active  and  influential  leader  of  the 
Liberal  Unionists,  and  under  a  Unionist  minis- 
try was  Lord  President  of  the  Council  1895-1903, 
retiring  when  the  Tariff  Reform  issue  was 
raised  by  Chamberlain,  and  devoltng  himself 
thenceforth  to  a  defense  of  free  trade  policy. 
He  was  chancellor  of  Cambridge  University, 
1892-190&  Devonshire  held  a  unique  place  in 
British  public  life.  He  was  not  brilliant  or 
witty;  he  was  no  orator;  he  was  perfectly  in- 
different to  applause;  his  'you-be-oamnednes^ 
was  proverbial ;  but  his  hi^  sense  of  duty,  his 
transparent  candor  and  sincerity,  his  plain, 
practical  common  sense,  and  the  singular  im- 
partiality widi  which  he  approached  puolic  ques- 
tions, drew  to  him  that  great  body  of  moderate 
opinion  which  is  so  powerful  in  England- 
Thrice  he  refused  the  premiership ;  he  had  no 
ambitions  for  himself ;  and  his  opposition  to 
both  Home  Rule  and  Tariff  Reform  did  much 
to  harden  public  opinion  against  these  measures. 

DEVONSHIRE,  the  third  largest  county  in 
England,  situated  in  the  soulhwesL  It  is  fa- 
mous for  its  Old  Red  Sandstone  (see  Devo- 
nian). This  county  contains  the  barren  tract 
of  Dartmoor  and  also  the  valley  of  the  Exe, 
called  'The  Garden  of  Devonshire,'  Area, 
1,671,364  acres.  Three-fourths  of  the  county 
is  arable  land  or  in  pasture ;  the  coast  is 
rugged  and  precipitous ;  the  climate  mild  and 
salubrious,  ft  is  celebrated  for  its  orchards  and 
dairy  farms.  The  mineral  wealth  includes  lead. 
copper,  tin,  iron,  slate,  marble,  granite  and 
limestone.  Lace,  coarse  woolens  and  linens  are 
among  the  manufactures.  The  fisheries  are  im- 
portant and  valuable.  For  parliamentary  pur- 
poses, the  county  is  divided  into  eight  divisions, 
each  returning  one  member.  Tne  principal 
towns  are  Exeter  (the  capital),  Plymioulh  and 
Barnstaple.    Pop.  699,703. 

DEVONSHIRE  CLUB,  a  Liberal  dub, 
founded  on  Saint  James's  street,  London,  in 
1875. 

DEVONSHIRE  HOUSE,  the  London 
residence  of  the  dukes  of  Devonshire,  situated 
in  Piccadilly,  near  Berkeley  Square.  It  contains 
the  «Kemble  Collection  of  Plays,"  including 
the  first  editions  of  Shakespeare,  also  priceless 
collections  of  gems,  portraits,  etc. 

DE  VRIENDT,  d^  vr^nt',  Frana  (also 
known  as  Flokis,  F.),  Flemish  painter  of  the 
Renaissance:  b.  Antwerp,  about  1517;  d.  1570. 
His  father  was  a  stonecutter  and  Frans  at  6rst 
studied  sculpture  and  later  painting  under  Lam- 
bert Lombard  at   Lifee.     He   paid   a   visit   to 


Rome  in  order'to  stody  the  works  of  Michel- 
angelo and  Raphael.  In  1540  he  returned  to 
Antwerp,  opened  a  school  and  is  reputed  to 
have  there  instructed  120  pupils.  He  was  suc- 
cessful in  obtaining  the  patronage  of  WilUam 
of  Orange  and  others  of  tne  nobility.  He  deco- 
rated the  homes  of  many  of  the  first  citizens  of 
Antwerp  and  in  1549  and  1556  had  charge  of 
the  decorations  for  the  reception  of  Philip  II. 
The  best  of  his  portraits  is  'The  Falconer,' 
in  the  museum  of  Brunswick.  Other  pictures 
characteristic  of  his  mannered  sh-le  are  'The 
Last  Judgment,'  in  the  Brussels  Museum;  'Lot 
and  his  Daughters,'  in  the  Dresden  Gallery; 
and  'The  Fall  of  the  Rebellious  Angels,'  m 
the  Antwerp  Museum. 

DEVRIENT,  de-vryin'  QiwUv  Emil,  Ger- 
man actor :  b.  Dresden,  4  Sept  1803 ;  d.  there, 
7  Aug.  1872.  He  was  a  nephew  of  Ludwig 
Devricnt  iq.v.V  and  brother  of  Philipp  Eduard 
Devricnt  (q.v.).  He  began  his  career  by  engag- 
ing in  a  manufacturing  business,  but  soon  fol- 
lowed the  family  penchant  for  the  theatre,  mak- 
ing a  successful  debut  as  Raoul  in  Schiller's 
'Jungfrau  von  Orleans'  at  Brunswidc  in  1821. 
In  1EQ5  he  married  the  popular  actress,  Dorothea 
Bohler,  in  Leipzig.  He  played  prominent  roles 
in  Magdeburg  and  Hamburg,  and  in  1831  estab- 
lished that  connection  with  the  Court  Theatre  of 
Dresden  which  lasted  for  the  rest  of  his  life. 
In  his  role  of  Hamlet  he  had  no  peers,  and  was 
considered  by  his  contemporaries  as  hne  an 
artist  as  Kean.  Posa,  Tasso  and  Uriel  Acosta 
were  amon^  the  roles  in  which  he  scored  the 
greatest   success. 

DEVRIENT,  Lndwig,  German  actor,  first 
of  the  noted  actor-family  of  this  name;  b.  Ber- 
lin. 15  Dec.  1784;  d.  there,  30  Dec  1832.  He 
engaged  in  commerce  at  the  advice  of  his  father, 
but  in  1804  joined  a  traveling  dramatic  company. 
His  debut  was  made  in  Schiller's  'Braut  von 
Messina*  at  Gera.  He  was  engaged  at  Dessau 
in  1805  and  in  1809  went  to  Breslau.  In  1815, 
for  the  first  time  he  appeared  in  Berlin  as 
Franz  Moor  in  Schiller's  'Rauber'  His  best 
rotes  were  as  Talbot,  Schewa,  Lorenz  Kindlein, 
Shylock,  Lear.  Richard  HI  and  Mercutio.  He 
was  remarlmble  for  his  originality  and  inter- 
preted both  humorous  and  tragic  parts  with 
equal  skill,  having  a  natural  aptitude  and  deft- 
ness. His  fondness  for  society  led  to  dissipation 
and  a  consequent  early  death.  Consult  Puncl^ 
'Aus  dem  Leben  Zweier  Schauspieler,  Ifflands 
imd  Devrients'  (Leipzig  1838). 

DEVRIENT,  Otto,  German  actor  and 
dramatist,  son  of  Philipp  Eduard  Devrient 
(q.v.)  r  b.  Berlin,  3  Oct.  1838;  d.  23  June  1894. 
In  1856  he  made  his  d^hut  at  Karlsruhe,  was 
subsequently  engaged  in  Stuttgart,  Berlin  and 
Leipzig;  returned  to  Karlsruhe  in  1863,  where 
he  remained  for  10  years.  In  1373  he  became 
the  manager  of  a  theatre  in  Weimar,  and  sub- 
sequently held  similar  positions  at  Mannheim 
and  Frankfort  He  removed  to  Jena  in  1879 
and  there  produced  his  'Luther'  in  1883.  In 
1884  he  was  made  director  of  the  Court  Theatre 
in  Oldenburg  and  in  1889  was  appointed  to  a 
similar  post  in  Berlin,  from  which  he  retired 
the  following  year.  He  wrote  several  dramas, 
including    'Zwei    Kdni^>    0§^)  '•    'Tiberius 
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VortrSge>  (19»),  and  aa  editioD  of  latten  of 
Ifflandxad  Schroder  (1881). 

DEVRIENT,  Philipp  Ednard,  German 
BCtor  and  dramatist,  brother  of  Giutav  Emi] 
Derricnt  (q.v.)  :  b.  1801 ;  d.  1877.  He  made  his 
dibut  as  an  ooera  singer  in  Berlin  in  1819,  but 
in  1S35  turned  his  attention  to  the  drama  and 
for  a  time  was  manager  of  the  Dresden  Theatre. 
From  1852  to  1870  he  was  director  of  the  Karls- 
ruhe Theatre.  His  writings  include  the  libretto 
for  the  opera  'Hans  Heilii^'  (1827)  :  the  plays, 
'Das  graue  Mannlein,'  'Die  Gunst  des  Aueeo- 
Wicks'  (1833);  'Die  Verirrungen'  (1837)  and 
•Treue  Liebe>  (1841);  and  also  a  number'ot 
works  on  dramatic  histoi^  and  criticism  of 
which  the  best  known  is  'Geschichte  der 
deatschea   SchBuspielkunst'    (1S48'74). 

D£  VRIES,  df-Ti«s',  David  Pieteraxco. 
Dutch  colonist  in  America.  Nothing  definite 
is  known  as  to  the  dates  of  his  birth  and  death. 
He  was  a  member  of  a  company  organized  in 

1630  to  settle  the  tract  of  land  in  the  present 
State  of  Delaware,  which  had  been  bought  in 
1629  from  the  Dutch  West  India  Company  by 
Samuel  Blommaert  and  Samuel  Godyn.  On 
his  arrival  1632  he  found  that  the  colony  founded 

1631  on  Lewes  Creek,  Cape  Henlopen,  and 
called  widi  the  surrounding  country  'Swaanen- 
dael,'  had  been  completely  destroyed  by  the 
Indians.  He  left  some  of  his  party  there  and 
visited  Virginia,  but  took  the  colonists  back  to 
Holland  in  1634.  Later  he  visited  Manhattan 
several  times  and  tried  to  found  a  colony  on 
Staten  Island,  which  the  Indians  destroyed  in 
1640.  He  also  lived  on  a  plantation  called 
VhessendaeL  on  the  site  of  Tappan,  N.  Y.  He 
puUished  'Koite  bistoriaal  ende  Joumaels 
Aenteydceninge  van  verscheyden  Voyagien  in 
der  Vier  Teelen  des  Wereldts  Ronde'  (<A 
short  history  and  notes  of  a  journal  kept  dur- 
ing several  voyages  in  the  four  parts  of  the 
world,'  1655).  Parts  of  it  have  been  translated 
and  may  be  found  in  'Collections  of  the  New 
York  Historical  Society*  (Vols.  I  and  II, 
second  scries). 

DE  VRIB3,  Hngb,  Dutch  botanist:  h. 
Haarlem  1848.  He  received  his  education  at 
Leyden,  Heidelberg  and  Wuraburg.  In  1871  he 
began  his  life-long  connection  with  the  Uni- 
versity of  Amsterdam,  first  as  lecturer  and  then 
as  professor  of  botany.  His  research  had  bear- 
ing on  the  development  of  the  theory  of  mutation 
and  the  results  of  his  study  were  the  most  sig- 
nificant addition  to  the  principle  of  organic 
evolution  since  the  enunciation  of  the  theory 
of  natural  selection.  De  Vries  has  been  emi- 
nently successful  in  changing  the  method  of 
studying  evolution  from  oEservation  to  experi- 
mental work,  and,  in  all  probability,  hereio  lies 
his  ^reat  contribution  to  modem  science.  His 
publications  include  'Intracellular  Pangenesis' 
(1889);  'Die  Muiationsthtorie>  (1903);  'Plant 
Breeding'   (Chicago  1907). 

DB  VRIES,  Marion,  American  lawyer:  b. 
near  Woodbritfee.  San  Joaquin  County,  Cal., 
15  Aug.  1865.  He  was  graduated  from  the 
San  Joaquin  Valley  College  in  1886  and  from 
the  law  school  of  the  University  of  Michigan 
in  1888.  He  practised  law  at  Stockton,  Cal., 
1889-1900;  was  assistant  district  attorney  of 
&n  Joaquin  County  in  1893-97,  and  was  ad- 
mitted to  practice  before  the  Supreme  Court 


of  the  United  Stales  in  1897.  From  1897-1900 
he  was  a  member  of  the  United  States  House  of 
Representatives.  He  became  a  member  of  the 
Umted  States  Board  of  General  Appraisers, 
New  Yoric.  190(^  and  president  from  1906-10. 
He  resigned  then,  to  accept  the  appointment  of 
associate  judge  of  the  United  States  Court  of 
Customs  Appeals. 


1802;  d.  Paris,  Franc^  6  Aug.  1846.  He  v  __ 
graduated  from  William  and  Maiy  Colleife, 
and  in  1827  was  elected  professor  of  political 
economy,  history  and  metaphysics;  and  in  1836 
was  made  president  of  that  instituticMi.  In 
1829  he  published  his  "Lectures  on  the  Restric- 
tive System.*  It  was  brought  out  at  a  moment 
when  feeling  ran  high  on  the  subject  of  the 
tariff,  between  protectionists  and  frefc-traders ; 
and  though  emanating  from  the  closet  of  a 
thinker  removed  from  the  agitations  of  political 
warfare,  took  a  strong  hold  on  the  public  mind, 
and  the  subsequent  adoption  of  the  compromise 
of  1832  may  be  attributed  in  part  to  its  silent 
influence.  His  'Essay  in  Favor  of  Slave™' 
did  much  to  decide  Vir^nia's  attitude.  His 
most  elaborate  work  was  'A  Digest  of  the 
Laws,  Customs,  Manners  and  Institutions  of 
the  Ancient  and  Modem  NaUons'   (1853). 

DEW,  a  deposition  of  moisture  after  suii- 
down  upon  the  surface  of  the  earth.  Three 
concurrent  sources  of  dew  are  recognised:  (I) 
the  condensation  of  the  moisture  oi  the  ■' 


arising  irom  the  earth;  and  (3)  the  moisture 
exhaled  by  plants.  Regarding  the  first  of  these 
sources,  it  u  a  well-known  fact  that  warm  air 
has  a  larger  capacity  for  moisture  than  cooler 
air.  Given  a  certain  degree  of  humidity  the 
falling  of  the  temperature  of  the  air  after  sun- 
down will  so  reduce  its  absorptive  capacity  for 
the  moisture  that  some  of  it  will  be  condensed 
on  objects  colder  than  itself.  Secondly,  humid 
vapor  rising  warm  from  the  warm  soil  comes 
in  contact  with  the  cooling  strata  of  the  at- 
mosphere already  depositing  moisture  and 
S'ves  up  its  superabundance.  In  the  third  place, 
e  grass,  flowers  and  foliage  which,  under  the 
action  of  plant  life  in  sunlight  have  been  evapo- 
rating into  the  atmosphere  the  water  absorbed 
by  the  roots  to  liquefy  the  sap  so  that  it  may 
be  raised  to  die  growing  parts  of  the  plant, 
continue  this  process  until  a  balance  is  obtained 
between  the  temperatures  at  the  roots  and  at 
the  tips  of  the  leaves.  In  some  kinds  of  trees 
this  exhalation  of  moisture  is  very  large  and 
the  dew  thus  formed  may  be  heard  dripping 
from  the  trees  all  night  long.  Most  ot  the 
large,  sparkling  dewdrops  seen  on  herbage 
in  the  early  morning  is  this  third  form  of 
dew.  When  the  temperature  of  tl>e  lower  air 
strata  drops  to  32°  F.,  the  dew  is  deposited 
as  hoarfrosL  When  the  sky  is  clouded  the 
heat  abstracted  from  the  earth's  surface  by 
radiation  is  returned  by  the  clouds,  which,  be- 
ing good  radiators,  transmit  an  equal  amount 
of  heat  to  what  they  receive;  and  a  balance  of 
temperature  being  tnus  maintained  between  die 
earth  and  the  surrounding  atmosphere,  no  dew 
is  formed.  The  deposition  of  dew  is  likewise 
prevented  by  wind,  which  carries  away  the 
air  before  the  vapor  has  been  condensed. 
Horiiontal  surfaces,  and  those  which  are  ex- 
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pox<I  to  a  wide  exputse  of  sky,  reodve  a  greUcr 
supply  of  dew  tfawi  shelured  or  obUdUC  tur- 
faco,  where  circumstances  diminish  the  amount 


An  acquaintance  with  the  cause  whidi  pro- 
duces dew  and  hoarfrost  enables  us  to  underr 
siand  the  rationale  of  the  {wocess  resorted  to 
by  ^rdeneri  to  protect  lender  plaaU  from  cold, 
which  consists  simply  in  spreading  over  them 
a  thin  mat  or  some  flunsy  substance.  To  ensure 
the  full  advantage  of  Uiis  kind  of  protection 
from  the  chill  of  the  air,  the  coverinxa  should 
not  touch  the  bodies  they  are  intended  to  defend. 

The  heavy  dews  which  form  in  tropical 
regions  are  in  the  highest  degree  beneficial  to 
vcgetalion,  which,  but  for  this  supply  of  inci»- 
lure,  would,  in  countries  where  scai^y  any 
rain  falls  for  mcmths,  be  soon  scorched  and 
withered.  But  after  the  hi^  temperature  of 
the  day^  the  ground  radiates  under  these  dear 
skies  with  great  rapidity,  the  surface  ia  quickly 
cooled,  and  the  watery  vapor,  which,  from  the 
great  daily  evaporation,  ejdsts  in  large  quanti- 
ties in  the  atmosphere,  is  deposited  abundantly. 
This  deposition  is  more  plentiful  also  oa  plants, 
from  their  greater  radiating  power;  while  on 
hard,  bare  ground  and  stones,  it  is  comparatively 
trilling.  In  cold  climates  the  clouds,  which 
are  so  common  in  damp  and  chilly  ref^ons,  pre- 
vent the  radiation  of  heat :  the  surface  is  thus 
preserved  warm,  and  the  de^sition  of  dew  is, 


DEWALQUE,  de-v3lk',  CHlles  Joseph 
Gostav,  Belgian  geologist:  b.  Stavelot  1826; 
d  1905.  In  1855  he  was  made  curator  of  the 
mineralogical  and  geological  cabinet  at  the  Uni- 
versity of  Lifige,  and  became  professor  there 
of  mineralogy,  geology  and  palKoniology  in 
18S7.  In  1870  he  became  president  oT  the 
Belgian  Academy.  He  wrote  'Description  du 
Lias  dans  le  Luxembourg'  (1857);  'Atlas  de 
Cristallopraphie'  (1360);  'Prodrome  d'unc 
Description  giologique  de  la  Belgique*  (2d  ed., 
1880} '  and  numerous  contributions  to  scientific 
periodicals. 


educated  at  Edinbur^  University  and  became 
assistant  to  Lord  Flayfair  who  at  that  time 
was  professor  of  chemistry  there.  He  was 
afterward  Jacksonian  professor  of  experi- 
mental philosophy  at  Cambridge  and  FuUerian 


dety  in  1897  and  of  die  British  Association  in 
1902.  He  was  knighted  in  1904.  He  has  done 
extensive  research  work  in  regard  to  the 
physiological  action  of  light  and  the  liquefaction 
of  gases  and  in  the  stut^  of  low  temperatures. 
By  evaporating  liquid  hydrogen  under  reduced 
atmospheric  pressure  he  obtained  the  lowest 
temperature  j-et  reached  (470°  F.  of  frost). 
Other  inventions  consummated  by  Dewar  are 
cordite  (widi  Sir  Frederick  Abel),  a  smokeless 
powder;  and  vacuum  containers  for  keeping 
foods  at  any  desirable  temperature,  to  which 
the  name  thermos  bottles  has  been  given. 

DBWAKT,    Edward    Hartley,    Canadiaa 


parents  emigrated  to  Canada  in  lS34t  settling     Raspbekby;  Rubos. 


ia  Ontario,  He  reodnd  his  edaaOSax  at 
the  Normal  School,  Toronto,  and  in  1SS5  be- 
came a  Wesleyan  Uetfaodist  minister.  He 
afterward  held  a  number  of  pastorates  and  be- 
came editor  of  the  Ckristian  Guardian,  the 
Erincipal  Methodist  publication  in  Canada,  and 
eld  Uiis  position  until  1894.  He  was  forceful 
as  an  editor,  was  not  narrowly  orthodox,  al- 
though he  to<^  some  flings  at  the  higher  critics. 
He  was  a  great  factor  in  brin^g  together  the 
various  Methodist  denominations  oi  Canada 
(Wesleyan  Methodist,  Methodist  &>iscoital. 
New  Connexion,  Bible  Christian  and  Primitive 
Methodist),  the  first  meeting  of  the  delegates 
being  hela  in  his  home.  In  1883  the  union  of 
the  diurches  was  brought  about,  but  not  on  the 

flatform  suggested  by  Dewart.  Nevertheless,  he 
ent  his  best  energies  toward  making  it  effective. 
He  was  successful  in  bringing  about  the  federa- 
tion of  Victoria  University  with  the  provincial 
University  of  Toronto.  He  was  liberal  In  polidcs 
and  by  his  independent  action  in  these  matters 
often  excited  strong  prejudice  among  his  re- 
ligious followers.  He  was  a  delegate  to  the 
Ecumenical  Methodist  conferences  of  1881  in 
London  and  of  1891  in  Washington.  He  aided 
in  editing  and  compiling  a  new  hymnbook  for 
the  Methodist  Church.  He  published  'Selec- 
tions from  the  Canadian  Poets'  (1864)  ;  'Songs 
of  Life>  (1869);  V""*  tl>e  Messiah'  (1892)7 
'Essays  for  the  Times'  (1898);  'Outlines  of 
Christian  Doctrine'  (1899). 

DBWAS,  di-was',  India,  two  native  states 
in  the  Malwa  Political  Charge  of  central  India, 
founded  in  the  first  half  of  the  18th  century 
by  two  brothers,  Punwar  Mabrattas,  who  came 
into  Malwa  with  the  peshwa,  Baji  Rao,  in  1728. 
Their  descendants  are  knovm  as  the  senior  and 
junior  branches  of  the  family,  and  since  1841 
eadt  has  ruled  his  own  portion  as  a  separate 
state,  though  the  lands  belonging  to  eadi  arc 
so  intimately  entan^ed  that  even  in  Dewas, 
the  capital  town,  the  two  sides  of  the  maifi 
street  are  under  different  adminisi rations  and 
have  different  arrangements  for  water  supply 
and  lighting.  The  senior  branch  has  an  area 
of  446  square  miles  and  a  population  of  62,312, 
while  the  area  of  the  junior  branch  is  440 
square  miles,  vid  its  population  54,904.  Grain, 
opium,  sugarcane  and  cotton  are  the  chief  pto- 
ducts.  Dewas,  the  ca|)ital,  is  the  residence  of 
both  chiefs,  and  near  it,  on  a  conical  hill,  is  a 
tec^le.    Its  population  is  about  15,100. 

DEWBERRY,  Rubus  villostu,  or  R^thvs 
canadensis,  a  trailing  plant  of  the  natural  Order 
Rosacea,  Its  prickly  stems,  leaves  and  fniit 
resemble  the  blackberry.  During  the  last  quar- 
ter of  the  19th  century  it  became  popular  as 
a  cultivated  fruit,  principally  through  the  in- 
troduction of  its  variety,  the  Lucretia,  which 
is  superior  to  the  wild  forms  common  as  weeds 
on  womout  pastures  and  poor  land.  The 
plants,  which  are  propagated  by  means  of  stem- 
tips,  do  best  on  a  rather  lighter  soil  than  the 
blackberry,  like  which,  with  the  exception  of 
tnining,  it  is  cultivated  and  fertilized.  They 
arc  usually  trained  to  stakes  or  trellises  and  itM 
fjiven  summer  pruning,  except  in  the  removal 
of  canes  as  soon  as  they  are  fruited  llie 
usual  distances  for  planting  are  three  or  four 
feet  by  six.  The  fruits  ripen  considerably  in 
advance  of  the  blackberries.    See  Blackberby; 


Digitized  =y  Google 


DBWDKiy  ~  DBWBT 


DBWDNEY,  BdcBT,  Canadian  statesman: 
b.  Devonshire,  England,  1835.  He  studied  dvil 
ei^neering,  ^nd  on  removing  to  Canada  was 
employed  to  lay  out  the  town  of  New  West- 
minster. He  was  elected  to  the  legislature  of 
British  Colombia  in  1869  and  to  the  Dominion 
Parliament  in  1872.  In  1879  he  was  appointed 
Indian  Commissioner  and  in  18S1  Lientenant- 
Govemor  of  the  Northwest  Territory,  holding 
the  two  offices  until  1888,  when  he  became 
Uinister  of  the  Interior.  From  1892-97  he  was 
Lieutenant-Governor  of  British  Columbia. 

D'EWES,  dCz,  Sib  SimondB,  British  chron- 
icler and  antiquarian ;  b.  Coxden,  Dorsetshire, 
18  Dec.  1602;  d.  1650.  He  was  educated  by 
private  tulors,  early  embraced  Puritan  theology 
from  John  Dickinson  and  in  1618  entered  Saint 
John's  Collegej  Cambridge.  In  1620  he  was 
removed  by  his  father  lo  the  Inner  Temple 
and  was  called  to  the  bar  in  1623.  He  aban- 
doned the  law  in  1626  and  was  knighted  in  the 
same  year.  Having  married  a  rich  heiress  he 
now  had  leisure  to  devote  himself  to  anti- 
quarian studies  which  he  pursued  zealously  even 
while  serving  as  member  for  Sudburj;  m  the 
Long  Parliament.  He  was  expelled  in  1648. 
He  collected  a  great  number  of  manuscripts 
and  made  transcripts  from  monastic  and  other 
records;  these  transcripts  now  form  part  of 
the  Harleian  collection  m  the  British  Museum. 


beth'   (1629;  edited  and  published  for  the  first 
time  by  his  nephew,  Paul  Bower,  London  1682). 


„ „--  of  Jai-„ 

I  and  Charles  P   (London  1845). 

DB  WET,  di-vit',  Chrlattaan,  Boer  gen- 
eral :  b.  Leeuwkop,  Orange  Free  State  (now 
Orange  Free  State  Province),  7  Oct.  1854.  He 
tras  bred  a  farmer,  made  a  small  fortune  and 
became,  in   1897,  a  member  of  the  Volksraad. 


1899-1902,  attaining  the  rank  of  general  and 
outwitting  the  pursuit  of  Kitchener  and  Roberts 
in  the  summer  of  1900,  and  of  the  former  in 
the  early  part  of  1901.  His  surprise  of  the 
British  at  Sanna's  Post  was  hig^y  praised  by 
military  experts.  With  the  other  Boer  generals 
he  visited  England  after  the  conclusion  of  the 
war.  His  'Three  years  of  War'  was  published 
in  1902.  In  1907  he  became  a  member  of  the 
firit  Parliament  of  the  Orange  River  Colony, 
and  Minister  of  Agriculture.  Taking  advantage 
of  the  Great  European  War,  he  led  an  insur- 
rection  in  October  1914,  which,  however,  was 
promptly  quelled;  on  2  December  he  surren- 
dered to  General  Botha,  was  condemned  to  six 
years'  imprisonment  and  fined  £2,000,  but  clem- 
ency was  exercised  and  he  was  released. 

DE  WETTE,  vet't£,  WUhclm  Martin 
Leberecht,  German  theologian:  b,  UUa,  near 
Weimar,  January  1780;  d.  Basel.  Switzerland.  16 
June  1849.  In  1807  he  became  professor  of  the- 
olc«y  at  Heidelberg,  and  in  1810  be  was  called 
to  be  the  colleague  of  Schleierraacher  at  Berlin. 
In  1822  he  accepted  the  chair  of  theology  at 
Basel,  where  be  remained  till  his  death.    The 


influence  of  De  Wette's  views  upon  the  theolo^ 
ical  tendencies  of  his  time  was  most  important. 
He  was  a  member  of  the  council  of  education 
at  the  Grand  Council  of  Basel,  and  in  1849  be- 
came rector  at  that  university.  He  was  remark- 
able for  his  critical  acuteness  and  for  his  pow- 
ers of  concise  and  clear  exposition.  His  works 
are  very  numerous.  Among  them  are  'Beitrage 
£ur  Einleitung  in  das  Alte  Testament'  (1806- 
07) ;  'Lehrbuch  der  bistoriscfakritischen  Ein- 
leitung in  die  kanonischen  und  apokryphiscfaen 
Bucher  des  Alien  Testaments'  (1817) ;  <Eift- 
leitung  in  das  Neuc  Testament'  (1826)  ;  'Ldir- 
buch  der  hebraisch-jiidischen  Archaalogie^ 
(1814)  ;  "Kurzgefasstes  exegetisches  Handbuch 
lum  Neuen  Testament'  (1836-48).  These 
works  are  all  more  ot  less  of  a  critical  nature; 
in  the  following  he  developed  his  own  theologi- 
cal views:  'Lehrbuch  der  cbristlichen  Dogmat^* 
(1813-16)  ;  'ChristlicheSittenlehre'  (1819)  ;  and 
the  didactic  novel,  'Theodor  oder  des  Zweiflers 
Weihe'  ('Theodore,  or  the  Consecration  of  the 
Skeptic,'  1822).  He  translated  the  entire  Bible 
into  German  in  co-t^reration  with  J.  C  W. 
August!.  He  edited  the  correspondence  of 
Luther  (Berlin  1825-28).  Consult  Cheyne, 
'Founders  of  Old  Testament  Criticism)  (Lon- 
don 1894). 

DEWBY,    Charles     MelviUe,    American 

Sainter:  b.  Lowville,  N.  Y.,  16  July  1849.  From 
is  12th  to  his  17th  year  he  suffered  from  hip 
disease,  an  experience  wliich  tinged  his  later 
paintings  with  a  rare  poetic  melancholy.  He 
studied  in  the  National  Academy  of  Design, 
New  York.  1874^76,  and  in  Paris  under  Carolus- 
Duran,  1876-77.  In  1878  he  returned  to  New 
York.  He  has  specialized  in  landscapes,  both  in 
oil  and  water  color.  He  is  represented  in  many 
public  and  private  collections  in  the  United 
Slates.  Among  his  works  dealing  mostly  with 
morning  and  evening  subjects,  are  'Indian 
Summer'  (1904);  'A  November  Evening' 
(19CM);  'Morning,  Bay  of  Saint  Ives'  (1905); 
'The  Edge  of  the  Forest,'  in  the  Corcoran  Gal- 
lery, Washington;  'The  Harvest  Moon,'  and 
•The  Oose  of  Day.'  in. the  National  Cillery, 
Washington;  'The  Gray  Robe  of  Twilight,'  in 
the  Buffalo  (Gallery:  and  'Old  Friends'  in  the 
Pennsylvania  Academy,  Philadelphia.  In  1907 
he  became  a  National  Academician. 

DEWEY,  Davis  Rich,  American  political 
economist  and  statistician  ;  b.  Burlington,  Vt,  7 
April  1858.  He  is  a  brother  of  John  Dewey 
(q.v.).  He  was  educated  at  the  University  of 
Vermont  and  at  Johns  Hopkins  Univcrsitjr. 
He  is  professor  of  economics  and  statistics  m 
the  Massachusetts  Institute  of  Technology, 
trustee  of  Massachusetts  Aejicultural  College 
and  managing  editor  of  the  Amrrican  Economic 
Review,  His  works  are  'Syllabus  of  Political 
History  since  1815';  "Report  of  Massachusetts 
Board  to  Investigate  the  Subject  of  the  Unem- 
ployed' (189S)-  'Report  of  Commission  to 
Investigate  the  Public  Charitable  and  Reforma- 
tory Interests  and  Institutions  of  the  Common- 
wealth' <1897);  'Financial  History  of  the 
United  Stales'  (1902);  'Employees and Wages> 
—  Special  Report  12th  Census  (1903);  'Na- 
tional Problems'  (1907)  ;  articles  in  <Cyclc^- 
Sdia  of  American  Government,'  edited  by 
cLaughlin  and  Hart  (1914). 
DEWEY,  George,  Amcrkan  naval  officer: 
b.  Montpelicr,  Vt,  26  Dea  1837;  d.  WasUngtoo, 
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D.  C  16  Jan.  1917.  At  17,  after  a  preparatory 
roane  in  the  Nortfafield  Military  Scbool,  ytnuiK 
Deifcy  was  appointed  a  cadet  at  Aniupotis,  in 
tbc  class  which  was  graduated  in  1858.  At  the 
outbreak  of  the  Owl  War  be  .was  commis- 
sioned a  lieutenant  under  Admirsl  Farragut  and 
assigned  to  the  sloopKif-war  Mississippi.  Mis 
first  active  experience  in  war  was  when  the 
West  Gulf  squadron,  early  in  1862,  forced  a 
^ssage  up  tiic  Uississipiti  River  ahead  of 
Farragut  A  later  enterprise  resulted  in  the 
grounding  of  the  Mississippi,  in  the  middle  of 
die  nigbt,  while  attempting  to  run  the  batteries 
of  Port  Hudson.  Here  ^e  was  riddled  with 
shot  and  set  afire  by  the  enemy's  batteries,  so 
that  officers  and  crew  had  to  abandon  her,  and 
make  their  way  as  best  they  could  to  the  other 
shore  before  the  flames  reached  her  magazine, 
and  she  exploded. 

Other  notable  engagements  in  which  Dcww 
figured  during  the  Civil  War  were  at  IDanald- 
sonville  in  1863,  and  at  Fort  Fisher  in  the  win- 
ter of  1864-65,  as  an  officer  of  the  Agawam. 
Receiving  his  commission  as  lieutenant-com- 
mander in  March  1865.  he  served  tor  two  years 
on  the  Kearsarge  ana  the  Colorado,  ana  was 
dien  attached  to  the  Naval  Academy  for  two 
years  more.  In  1870  he  was  given  command  of 
the  Narragansetl,  and  during  his  five  years' 
charge  of  her  rote  to  be  a  commander.  He 
was  then  attached  to  the  Ltofathouse  Board, 
and  in  1SS2  took  his  next  sea  duty  in  conunatm 
of  the  Juniata  of  the  Asiatic  squadron.  On 
reaching  his  captaincy,  in  1884,  he  took  charge 
of  the  Dolphin,  one  of  the  first  vessels  of  the 
new  navy.  From  1885  to  188S  he  commanded 
die  Peniacola,  then  flag^p  of  the  European 
squadron ;  and  this  service  was  followed  by 
shore  du^,  in  the  course  of  which  he  served 
as  chief  of  ttie  Bureau  of  Equipment  at  the 
Navy  Department,  and  afterward  on  the  Lifdit- 
house  Board  for  a  second  time.  In  1896  he 
was  promoted  to  commodore,  and  made  presi- 
dent of  the  Board  of  Inspection  and  Survey. 
At  die  beginning  of  1898,  a  few  weeks  before 
the  oatbr^k  of  the  Spanish- American  War,  he 
was  placed  in  command  of  the  Asiatic  squadron, 
and  was  dms  given  the  chance  to  distinguish 
himself  which  he  so  brilliantly  improved. 

With  his  squadron  he  left  Mirs  Bay,  China, 
27  April  1898,  with  orders  to  "capture  or 
destroy  the  Spanish  squadron,*  then  suppoaed 
to  be  in  Manila  Bay,  under  command  of 
Admiral  Montojo.  The  squadron  entered  die 
channel  of  Manila  at  11:30  P.U.,  Saturday,  30' 
April,  and  early  on  Sunday  mominff,  1  May, 
sank,  burned  or  captured  alt  the  ships  of  the 
Spanish  squadron  in  die  bay,  silenced  and 
destroyed  three  land  batteries,  obtained  com- 
plete control  of  the  bay,  so  that  he  could  take 
the  city,  the  chief  port  of  the  Philipj>ine  Islands, 
at  any  time,  and  all  without  losing  a  sini^e 
man,  and  having  only  nine  slightly  wounded. 
On  18  Au^st  Dewey  and  his  ships  aided  Gen- 
eral Memtt  in  the  capture  of  Manila.  In 
recognition  of  his  Manila  Bay  achievement, 
Commodore  Dewey  received  the  thanks  of 
Congress,  which  awarded  to  him  a  magnificent 
sword,  and  medals  to  his  men.  As  a  further 
recognition  of  his  achievement,  Commodore 
Dewey  was  (7  May  1898)  promoted  to  be  a 
rear-admiral,  and  subsequentfy  (3  March  1899) 
made  admiral  of  the  navy  under  an  act  of 
Congress,   approved  2   March   1899,    restoring 


that  rank  for  the  espedal  purposb  of  enabling 
the  country  to  honor  adequately  the  hero  of 
Manila  Bay.  To  Dewey  also  wa*  granted  a 
great  honor  in  that  the  government  enacted  a 
law  whereby  he  was  never  to  be  placed  on  the 
retired  list  Thus  Admiral  Dewey,  H""^ 
long  past  the  age  of  retirement,  was  an  active 
c^cer  in  the  United  States  navy  at  the  time 
of  his  death.  In  1914  he  came  into  great 
prominence  a^n;  the  publication  of  his  auto- 
biography revived  an  incident  at  the  battle  of 
Manila  Bay  16  years  before.  In  writing  about 
the  battle  Admiral  Dewey  told  how  a  soot  was 
fired  across  the  bow  of  one  of  the  German 
ships  to  impress  Admiral  von  Diedrichs  with 
the  fact  that  the  American  navy  had  estab- 
lished a  blockade  and  would  countenance  no 
undue  activity  on  the  pari  of  die  Germans. 

•A  difference  of  opinion  about  international 
laws  had  been  adjusted,*  Dewey  wrote,  'with- 
out adding  to  the  sum  of  President  McKlnley's 


Reventlow,  the  German  naval  writer,  published 
a  scathing  article  in  the  Tagfs  Zeitung. 
Andrew  U.  White,  who  had  recently  returned 
from  bein^  Ambassador  to  Germany,  in  speak- 
ing of  this  incident  said  that  von  Diedrichs 
'conceived  it  his  duty  in  a  vague  sort  of 
.way  to  butt  in  to  protect  German  Interests.* 
In  1901  he  was  president  of  the  Schley  court 
of  inquiry,  and  in  the  same  year  became  presi- 
dent of  the  General  Board  of  the  Navy,  which 
position  he  held  until  his  death,  and  in  1902  was 
appointed  commander-in-chief  of  the  united 
squadrons  and  fleets  mobiliied  for  extraor- 
dinary mancEuvres.  Consult  Oemen's  'Life  of 
Dewey'    (1899)  ;    'Autobiography'    (1914). 

DBWBY,  John,  American  philosopher  and 
educator:  b.  Burlington,  Vt,  20  Oct.  1859.  He 
was  educated  at  the  University  of  Vermont  and 
Johns  Hopkins  University,  and  has  held  the 
chair  of  philosophy  in  the  tmfversities  of 
Michigan,  Chicago  and  Columbia,  having  been 
connected  with  the  last  named  institution 
since  1905.  He  has  been  preudent  of  die 
American  Psychologic  and  American  Philo- 
sophic Associations,  and  took  an  active  part  in 
the  formation  of  die  American  Association  of 
University  Professors  of  which  he  was  the  firit 
president.  Among  his  chief  philosophical  writ- 
ings are  Leibnitrs  *New  Essays  Concerning 
Human  Understanding'  HSSS) ;  'The  Influence 
of  Darwin  on  PIiilosophy>  (1910):  'Orman 
Philosoi^^  and  (Jerman  Politics'  (1915) ; 
'Studies  m  Logical  Theory,*  and;  in  addition 
to  minor  worlcs  on  ethics  which  are  ant  of 
print,  a  widely  used  textbook  in  'Ethics* 
(1906),  written  in  conjuncGon  with  Professor 
Tufts  of  the  University  of  Chicago.  Since 
the  death  of  William  James,  he  is  regarded  as 
one  of  the  leaders  of  the  pra^niatic  movement 
in  philosophy.  His  writings  Ui  education  in- 
cluae  boola  on  'The  Philosophy  of  Education' ; 
'How  We  Think' ;  'Schools  of  To-morrow' : 
'Interest  and  Effort'  (1913) ;  'Moral  Prin- 
aples  in  Education*:  'Qiild  and  Curriculum*; 
'School  and  Society,'  the  last-named  work  hav- 
ing been  translated  into  most  European  lan- 
guages as  well  as  Japanese. 

DEWBV,  Lystor  Hoxle,  American  hot- 
antist:   b.   Cambridgi^  Mich.,   14  March   186S. 
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He  was  graduated  from  Michigan  Axricultural 
CoU^e  in  1888,  and  Uught  botany  £ere  1888- 
90.  He  was  assistant  botanist  of  the  United 
States  DepartmeDl  of  AKriculture  189l>-19a2, 
and  after  1903  botanist  in  charge  of  fibre  in- 
vestisation.  He  baE  conducted  invcsti|{ations 
on  grasses  and  troublesome  weeds,  was  United 
States  representative  to  the  Intemational  Fibre 
Omgress  at  Soerabaia,  Java,  in  1911.  He  is 
the  author  of  several  bulletios  of  the  Depart- 
ment of  Agriculture  on  the  production  of  fibre 
ffom  flax,  hemp,  sisal  and  manila  i>lants,  on  the 
dassificatioa  and  origin  of  the  varieties  of  cot- 


DBWBY,  Helvil,  American  educator  and 
librarian:  b.  Adams  Centre,  N.  Y.,  10  Dec. 
I8S1.  He  was  graduated  from  Amherst  Col- 
lege in  1874;  was  college  librarian  durini^  Sis 
senior  yea.r  and  for  two  years  after  graduation. 
He  then  went  to  Boston  where  he  was  active 
in  founding  the  American  Library  Association, 
the  Library  Bureaus,  the  Metric  Bureau  for 
introducing  the  metric  system,  and  the  SpeUint; 
Reform  Association.  He  was  the  founder  and 
for  five  years  the  editor  of  the  Library  Jotimai 
and  also  editor  of  Library  Notes  and  the  Spell- 
ing Reform  Bulletin.  In  1883  he  was  appointed 
librarian  at  Columbia,  and  in  1887  established 
the  School  of  Library  Economy,  of  which  he 
was  made  director.  In  1889  he  became  secre- 
tary of  the  University  of  the  State  of  New 
York,  and  director  of  the  State  Library,  the 
library  school  being  at  that  time  transferred  to 
Albanjf ;  in  1891  he  became  director  of  the  home 
education  department,  and  organized  the  sys- 
tem of  traveling  libraries.  In  1895  he  pro- 
moted and  organized  the  Lake  Placid  Club,  a 
co-operative  country  residence  dub  with  an  es- 
tate of  6.O0O  acres,  4  clubhouses,  60  cottages. 
dairy  and  poultry  farms  and  forests  hi  Essex 
County.  N.  Y,  worth  over  $1,100,000.  He  is 
at  present  devoting  his  time  to  general  library 
and  allied  educational  interests,  and  the  busi- 
ness centering  round  the  Lake  Placid  Clubw  of 
which  he  Is  president  and  treasurer.  In  New 
York  State  he  has  accomplished  much  in  the 
i^ising  of  sdiool  standards,  and  particularly  in 
the  improvement  and  founding  of  small  public 
libraries.  He  has  also  had  much  influence  oa 
library  work  in  the  United  States;  has  twke 
been  president  of  the  American  Library  Asso- 
ciation, and  its  secretary  for  15  years;  he  de- 
vised die  decimal  system  for  the  classification 
of  books  which  is  widely  used,  and  published 
a  set  of  cataloguing  rules,  included  in  his 
'Libran-  School  Rules.'  He  has  also  published 
a  reriswn  of  the  laws  of  New  York  State  in 
regard  to  education  (1692),  and  the  'Decimal 
Classification  and  Relativ  Index'  (9  editions 
1876-1915). 

DEWST,  Richard  (Smith),  American 
alienist :  b.  ForestviHt  N.  Y..  6  Dec.  184S.  He 
was  graduated  at  the  University  of  Michigan  In 
1869.  During;  the  Franco-Prussian  War  he  was 
volunteer  assistant  surgeon  at  the  field  hospital 
at  Pont  i.  Mousson.  France,  and  at  the  Reserve 
Hospital  at  Hesse-Cassel,  Germany.  He  studied 
for  a  short  time  under  Virchow  at  Berlin  and 
from  1872  to  1879  was  assistant  physician  at  the 
State  Hospital  for  the  Insane  at  Elgin,  III 
From  1879  to  1893  he  was  medical  superintend- 
ent of  the  State  Hospital  for  the  Insane  at 
Kankakee.  Ill,  and  from  1893  to  1909  was  pro- 


fessor of  mental  and  nfervous  diieaset  at  tfae 
Chicago  Postgraduate  Uedical  School.  He  is  a 
writer  on.  mental  diseases  and  in  1S99  was  presi- 
dent of  the  Chicago  Neurological  Society. 

DEWEYLITE,  a  hydratcd  silicate  of  mag- 
nesia, ranging  in  color  through  all  shades  of 
white,  yellow,  red  and  brown.  It  was  named 
after  Chester  Dewey,  an  American  naturalist 

DSWI,  fiaiat    See  David.  Saint. 

DC  WINDT.  d^  wint,  : 
traveler:  b.  Paris,  France,  Apr 
educated  at  Cambridge,  ana,  after  serving  as 
aide-de-camp  to  his  brother-in-law,  Rajah 
Brooke  at  Sarawak^  1876-78,  went  from  Peldn 
to  Paris  by  land  1887;  visited  mines  and  prisons 
in  Siberia  1890-94-  explored  the  Klondike  1887, 
and  went  from  Paris  lo  New  York  by  land 
for  the  London  Daily  Express  1901-02.  He  has 
written  <0n  the  Equator'  (1882)  ;  "From  Pekin 
to  Calais  by  Land'  (1887);  <A  fcde  to  India* 
(1890);  'Siberia  as  it  Is'  (1892);  'The  New 
Sibena'  (1895);  'Through  the  Gold  Fields  of 
Ala-ska  to  Benng  Strait'  (1898);  'True  Talcs 
of  Travel  and  Adventure'  (1899)  ;  'Finland  as 
it  Is'  (1901):  'From  Paris  to  New  York  by 
Land'  (1903);  'Through  Savage  Europe' 
(1903) ;  'My  Restless  Life'  (1908). 

DEWINQ,  Thomaa  Wilmer,  American 
figure  and  portrait  painter:  b.  Boston.  4  M^ 
ISSl.  He  was  a  pupil  of  Boulanger  and  \jt- 
f^bvre  and  is  an  academician  of  the  National 
Academy  of  Design  1888.  and  a  member  of  the 
Society  of  American  Artists.  Among  his  pic- 
tures are  'Prelude' ■  'The  Days,'  whidi  tocJe 
the  Qarke  prize  in  1887,  and  'The  Garden.'  He 
is  represented  in  the  Metropolitan  Museum  of 
New  York;  the  Corcoran  Gallery,  Washington; 
the  National  Gallery,  Washington;  the  Saint 
Louis  Art  Museum ;  the  Buffalo  Academy  of 
Art ;  the  Toledo  Museum ;  and  the  Rhode  Island 
Gallery  of  Art,  Providence. 

DE  WINT,  Peter,  English  landscape  iKuntcr 
in  water-colors:  h.  Stone,  in  Sta£Eord3hir&  21 
/an.  1784;  d.  London,  30  June  1849.  He  studied 
in  the  schools  of  the  Royal  Academy,  where 
he  occasionally  exhibited ;  but  most  of  his  pic- 
lures  were  snown  in  the  exhibitions  of  the 
Water-color  Society.  English  scenery  was  his 
favorite  subject.  He  occasionally  painted  in  oil 
with  mariced  success.  Some  of  liis  best  pictures 
are  'A  Corn-field*;  'Woody  Landscape  witil 
Water';    'Lincoln  Cathedral';  and   'Harvest- 

DE  WINTER,  de  Tin'ttn  Jan  Wmem, 
Dutch  admiral:  b.  Kampen  1750;  d.  181Z  He 
entered  the  navy  at  the  age  of  12  and  fought  in 
the  French  ranks  under  Dumourier  and  Pich- 
egru,  reaching  the  grade  of  brigadier-general. 
■He  returned  to  HolUnd  in  1795  and  was  made 
commander  of  the  Dutch  fleet,  composed  of  IS 
ships  of  the  line  and  12  frigates.  Q^  11  Oct.  1797 
he  was  attacked  by  Admiral  Duncan's  British 
fleet  and  defeated  at  Camperdown.  losing  his 
own  and  seven  other  dbips  to  -the  enemy.  He 
was  taken  to  England  a  prisoner  of  war.  was 
treated  there  with  distinction  and  on  bis  return 
to  Holland  was  even  commended  for  his  gal- 
lantry and  skill  in  the  disastrous  ^ht  He  was 
made  Minister  Flenipotentiaiy  to  France  in  1798 
and  in  1802  was  agau  at  the  head  of  die  Dutch 
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fiect  He  attcfsiMcd  to  sup^»  piracy  in  At 
Ueditenanean.  He  was  buned  in  the  I^ntfaeon, 
his  heart  in  the  Nicholas  Church  of  Kampen. 

DE  WITT,  de  vTt,  ComeUos,  Dutch  naval 
officer:  b.  Dort  1623;  d.  1672.  He  was  edu- 
cated at  Leydcn.  In  1652,  with  de  Rjiyter  he 
succeeded  Tromp  in  command  of  the  fleet  which 
Blake  defeated  ofE  Kentish  Knock.  He  was 
with  de  Ruyter  at  the  burning  of  British  shii>- 
ping  in  the  Medway  in  166?  and  took  a  prom- 
inent part  in  the  battle  of  Solebay  (Southwold). 
Tichelaar  accused  him  of  participation  in  the 
plot  to  murder  the  Prince  of^Orange  and  he  was 
tortured  and  sentenced  to  banishment.  lATien 
he  was  leaving  the  prison  the  burghers  of  The 
Hague  attacked  and  murdered  nim  and  bis 
brother,  Jan  De  Witt. 

DB  WITT,  Tan,  Dutch  statesman:  b.  Dort, 
24  Sept.  1625 ;  AThe  Hague,  20  Aug.  1672.  His 
father  was  Jacob  De  Witt,  a  prominent  figiire 
in  the  stormy  dissensions  of  Holland's  political 
life,  and  an  ardent  supporter  of  the  Republic 
against  the  hereditary  stadtholders  of  the 
house  of  Orange.  The  boy  received  a  thor- 
ough education,  and  because  of  his  natural  pre- 
cocity absorbed  his  father's  political  views  at 
an  early  age.  In  1652,  he  was  sent  in  the 
capacity  of  deputy  to  the  state  of  Zealand,  in 
order  to  secure  the  allegiance  of  that  province, 
which  seemed  to  have  monarchical  leanings. 
So  convincing  were  his  efforts,  that  on  his  re- 
turn he  was  made  grand  pensionary  of  Dort 
(1653),  holding  that  office  by  repeated  election 
until  1672.  De  Witt  soon  demonstrated  that 
the  confidence  which  the  Republic  had  given 
him  was  not  misplaced.  He  first  ttirnea  hi; 
attention  to  the  administration  of  foreign  af- 
fairs, and  succeeded  in  establishing  amicable 
relations  with  England.  In  his  negotiations 
with  Cromwell,  he  took  special  pains  to  exclude 
the  possitnlity  of  playing  into  the  hands  of  the 
rival  party  of  the  young  Prince  of  Orange. 


ministration  during  this  time,  but  set  about  fix- 
ing its  finances  on  a  firm  basis,  and  developed 
the  East  Indian  commerce.  But  trouble  lav 
ahead.  Charles  II  was  restored  to  the  Englisb 
throne,  and  the  secret  clause  iiuerted  in  the 
treaty  by  De  Witt  and  Cromwell  was  wiped 
out.  Hostiliiies  were  resumed  on  the  sea.  De 
Witt  bent  all  his  splendid  energies  to  the  task 
of  defending  the  honor  of  his  state,  and  finally, 
with  the  aid  of  the  naval  prowess  of  Admiral 
de  Ruyter,  brought  the  war  to  an  end  with  the 
Treaty  of  Breda  (1667).  He  further  secured 
bis  position  by  the  orilliant  triple  alliance  of  the 
Dutch  Republic  with  Eneland  and  Sweden. 
However,  this  produced  only  a  lull  in  the  gath- 
ering storm.  It  had  been  easy  enough  to  su^ 
press  the  adherents  of  William  III  durii^  his 
minority.  But  as  lime  elapsed,  they  grew  to 
formidable  numbers  and  power.  They  awaited 
an  opportune  time  to  restore  the  stadtholder, 
and  the  psychological  moment  finally  came, 
Louis  XIV  in  1672  suddenly  appeared  at  the 
head  of  an  army  to  claim  the  Spanish  Nether- 
lands in  the  name  of  his  wife,  Maria  Theresa. 
The  Republic  turned  to  William  to  resist  the 
invasion ;  and  foreseeing  open  hostility,  De  Witt 
resigned  from  the  office  of  grand  pensioner  in 


August  Events  followed  ra^^.  ComeKaa^ 
the  brother  of  De  Witt,  was  arrested  on  charge 
of  conspiracy  against  William  and  sentenced  to 
hanishmenL  Jan  came  to  visit  him  on  the  d^ 
of  his  release;  and,  while  returning  from  the 
prison,  both  were  attacked  and  killed  by  the  in- 
furiated burghers.  When  years  had  mellowed 
the  passions  of  the  moment,  Holland  saw  De 
Witt  in  his  true  light;  and  in  reco^tion  of  his 
splendid  services  and  sterling  quahties  erected  a 
monument,  the  work  of  Jeltsema,  at  The  Hague, 
June  1918.    Among  his  writings  are  his  <Ueny- 


lands'  (New  Yorft  189&-1907);  Geddes,  J. 
'The  Aoministration  of  John  De  Witt*  (Lon- 
don 1879) :  Knottenbdt.  ^Life  of  Jan  De  Witt* 


The  AiJministration  of  John  De  Witt*  (Lon- 
Jon  1879) ;  Knotienbdt,  ^Life  of  Jan  De  Witt* 
(1862) ;  Motley,  <Histoiy  of  the  United  Neth- 


erlands* (4  voli.  New  York  1860-^) ;  Ponta- 
lia,  'Jan  de  Witt'  (Eng.  trans.,  2  vols..  London 
'"""■    ^imons. 'LifeofJanDeWitt'  (1832-J6>. 


1775;  4  New  York.  10  Sept.  1819.  soii  of  An- 
dries  De  Witt,  M.D.  He  was  graduated  at  the 
University  of  Pennsylvania  in  1797,  practised 
and  lectured  at  Albany  and  New  Yorlc,  occupy- 
ing the  chair  of  the  practice  and  institutes  of 
medicine  in  Columbia  College  and  became  vice- 
president  of  the  College  of  Physicians  and  Sur- 
geons. For  the  latter  he  secured  frcan  the  State 
legislature  a  grmnt  of  $30,000.  Dr.  Thomas  W. 
Blatdiford.  as  orator  at  the  54th  commencement 
of  the  medical  department  of  Columbia  College, 
recalled  him  in  these  words :  'He  was  a  fme 
looking  gentleman,  of  s  tall,  portly,  command- 
ing figure,  open  countenance,  affable  manners, 
pleasing  address  and  deliveq',  a  popular  lec- 
turer and  a  great  favorite  with  the  students.* 
His  death  was  due  to  yellow  fever  contracted 
while  engaged  in  the  duties  of  health  ofiicer  of 
the  port  of  New  York. 

DBWITT,  Hoses,  American  surveyor  and 
pioneer:  b.  Ulster  C^ounty,  N,  Y.,  IS  Oct  1766; 
d.  Onondaga  County,  N.  Y.,  15  Ao?.  1794.  He 
assisted  in  running  the  Pennsylvama  boundary 
and  in  laying  out  the  Military  Tract  of  central 
New  York;  was  appointed  county  judge  and 
aurrwgate  for  Herkimer  County  on  its  erection 
in  1791  and  for  Onondaga  County  on  its  sepa^ 
ration  m  1794.  He  enraged  in  the  salt  indus- 
try at  Syracuse  and  with  his  brothers  Egbert 
and  Jacob  Rutzen  settled  near  Jamesville  His 
active  and  useful  career  was  ended  most  un- 
timely by  bilious  fever.  That  his  memory  was 
long  cherished  was  shown  in  1835,  when  the 
town  of  De  Witt  was  set  oS  near  his  estate 
and  named  in  bis  honor. 

DBWITT,  Richard  Varick,  American  caiu- 
talist:  b.  Albany.  N.  Y.,  6  Feb.  1800;  d.  there, 
7  Feb.  1868.  Graduating  from  Union  College  in 
1817,  be  was  admitted  to  the  bar  and  developed 
sn  artistic  and  literary  taste  and  a  scientific  In- 
terest that  made  him  a  serviceable  member  of 
d>e  Albany  Institute  during  its  period  of  scien- 
tific activity  and  repute.  He  was  active  also  in 
several  lar^e  business  concerns  and  shared  in 
the  promotion  of  the  Cayuga  Lake  Steamboat 
Company  and  the  Ithaca  and  Owego  Railroad 
Company,  which  latter  were  embarrassed  by  the 
panic  of  1837.  Served  as  brigadier-gerierat  of  the 
Albany  County  militia,  1823-28,  and  succeeded 
his  father  in  the  Society  of  the  Cincinnati,  of 
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vriiich  he  was  vice-prestdent   for  New  Yorlc, 
1846-6a 

DEWITT,  SIMEON,  American  patriot 
and  statesman :  b,  Wawarsing,  Ulster  County, 
N.  Y.,  36  Dec.  1756;  d.  Ithaca,  N,  Y,  3  Dec. 
1834.  His  father  was  a  physician  and  descend- 
ant from  a  pioneer  settler  of  Esopus,  Tjerck 
Claessen  DeWttt,  who  probably  came  from 
East  Friesland.  Studied  under  Domine  Dirdc 
Romeyn  and  was  at  Queens  (now  Rutgers)  Col- 
lege, New  Brunswick,  N.  J.,  when  Washmgton 
retreated  before  the  British  in  the  autumn  of 

antinut- ^^ 

.  _^  _ .  _  ..  t  under  the 
expenenced  direction  of  his  relatives,  the 
Qinlons  and  early  in  1777  enlisted  as  adjutant 
in  the  State  militia  and  was  drafted  in  the 
campaign  against  Burgojrtte.  Early  in  1778  be* 
came  assistant  to  Col.  Robert  Erskine,  topo- 
graphical engineer  to  Washington,  and  suc- 
ceeded him  in  1780.    His  duties  were  ,to  chart 


he  shared  the  Yorktown  campaign.  At  the  close 
of  the  war  the  topographical  materials  of  hii 
otTice,  200  manuscripts,  were  deposited  with  ths 
New  York  Historical  Society,  In  May,  1784, 
DeWitt  was  called  to  succeed  Gen.  Philip 
Schuyler  as  surveyor-general  of  the  State  and. 
though  tendered  a  similar  ^sition  in  the  Federal 
service  by  Washin^on  in  1796,  he  continued 
in  the  service  of  bis  native  State  for  50  years, 
supervising  in  iieid  and  office  such  major  en- 
terprises as  the  establishment  of  the  State 
boundary  lines,  the  laying  out  of  the  extensive 
public  lands  and  of  the  city  of  New  York 
above  the  older  portion,  and  the  laying  out 
and  construction  of  the  Erie,  Champlain  and 
smaller  canals  of  the  State, —  in  all  of  which 
he  was  the  trusted  adviser  of  both  Gov.  George 
Qinton  and  Gov.  DeWitt  Clinton.  In  laving 
out  the  State  lands  DeWitl  used  with  gooo  re- 
sults the  system  of  square  townships  based  on 
lines  of  latitude,  whidi  had  come  mio  use  in 
scattered  instances  by  the  time  of  the  Revolu- 
tion and  was  later  aifplied  extensively  by  the 
Federal  government  in  the  western  domain. 
Credit  long  enjoyed  by  DeWitt  for  the  classical 
township  names  of  central  New  York  probably 
belongs  to  Robert  Harpur  (q.v.).  In  1802  he 
brought  out  the  first  State  map  based  on  sur- 
veys. In  1804-09  he  served  as  one  of  the  com- 
mission to  build  the  first  capitol  at  Albany. 
His  scientific  interest  and  ability  were  recog- 
nized in  1790  by  election  to  the  American  Philo- 
sophical Society.  In  1798  he  was  made  a  mem- 
ber of  the  Board  of  Regents  of  the  State  Uni- 
versity and  served  as  vice-chancellor  and 
chancellor.  He  was  active  in  the  organization 
»}f  several  societies  for  the  encouragement  of 
agriculture  and  the  useful  arts.  These  societies 
were  in  1824  merged  into  the  Albany  ^^stitute, 
which  for  many  years  had  a  wide  repute  for  it* 
scientific  researches  and  learned  publications: 
DeWitt  acquired  a  large  tract  of  land  at  tbe 
Jiead  o£  Cayuga  I.ake  and  by  his  liberality 
fostered  a  settlement  which  has  grown  to  the 
city  of  Ithaca.  Publications:  'The  Elements  of 
Perspective'  ;  'Considerations  on  the  Estab- 
lishment of  an  Agricultural  College'  (a  re< 
markable  plea  to  the  New  York  legislature  in 
1818).  and  a  number  of  scientific  essays. 

DE  WOLFE,  Elsie,  American  actress:  b. 
New  York  1865.     She  made  her  debut  in  Sar- 


dou's  'Thehnidor^  in  1890,  idaywg  the  ro1«  ol 
Fabienne  with  Forbes- Robertson.  She  joined 
the  Empire  Stock  Company  in  1894  under 
Charles  Frohman  and  later  became  the  star 
and  manager  of  her  own  company,  bringing 
out  <The  Way  o£  the  Worid'  in  1901  at  the 
Victoria  Theatre.  She  toured  the  United  States 
with  this  play  and  later  appeared  in  the  title 
role  of  Hubert  Davies's  <CSmthia'  (1903).  as 
EsteJle  Kitteridge  in  'The  Other  Giri'  (1903) 
and  as  Mrs.  Lovette  in  'A  Wife  Without  a 
Smile'  (1904).  She  retired  from  the  stage  in 
1905  and  has  since  engaged  in  house  decoratine. 
She  has  decorated  the  Colony  Qub,  New  York, 
the  homes  of  J.  CJgden  Armour  Chicago  and 
William  Crocker,  Burlingame,  Cal.,  and  many 
others.  She  published  'The  House  in  (k>od 
Taste>  (1913). 

DEWSBUKT,  En^and,  a  municipal  and 
parliamentary  borougji  in  the  West  Riding 
of  Yorkshire,  nine  miles  south  of  Leeds.  Coal 
is  mined,  but  the  trade  of  the  town  is  chiefly 
in  heavy  woolen  cloths,  including  blankets,  car- 

?ets,  flannels  and  worsteds.  It  has  manu- 
actorics  for  fancy  cloths  and  shoddy  goods 
and  contains  iron  and  boiler,  glass  and  dye 
works.  Pop.  of  municipal  borough  53,351;  of 
parliamentary   borough    (one   member)    76,923. 

DE  WULF,  Uaorice  Marie  Charles 
Joseph,  Belgian  educator  and  philosopher:  b. 
Foperinghe,  6  April  1867.  He  was  educated  at 
Louvain  University  and  after  1893  served  as 
professortof  the  history  of  medisval  philosophy 
there.  In  1911  he  was  one  of  the  honorary 
presidents  of  the  International  Congress  of 
Philosophy.  He  is  a  member  of  the  Ro^l 
Academy  of  Belgium  and  of  the  administrative 
council  of  the  Ra]^l  Library  of  Belgium.  His 
numerous  publications  include  'Histoire  de  la 
Philosophie  dans  tes  Pays-Bas  et  al  Principautj 
de  Liege'  (1895) ;  <£tude»  historiques  sur- 
I'Esthetique  de  S.  Thomas'  (1896) :  'ITistoire  de 
la  Philosophie  medi6vale>  f4th  ed.,  1913;  Eng, 
trans.,  byCoifey,  'History  of  Medueval  Philoso- 
phy' 1909);  'Introduction  i  la  Philosophie 
neo-acholastique'  (1904;  Eng.  trans,  by  CoScy, 
'Scholasticism  Old  and  New,'  1907)  and  con- 
tributions to  periodicals  and  encycl<^edias. 

DEWWORU.  British  nanie  for  the  earth- 
worm (q.v,). 

DEXIPPUS,  Greek  i^losopher:  flourished 
in  the  middle  of  the  4th  century  a.d.  He  was 
a  follower  of  the  Neoplatonist  lamUichus, 
wrote  commentaries  on  Plato  and  Aristotle. 
One  of  these  in  defense  of  the  Aristotelian 
categories  appeared  in  both  Greek  and  Latin 
texts.  The  Latin  text,  with  the  title  'Quaes- 
tionum  in  Categorias  Libri  Tres,'  was  edited 
by  Ftiicien  (Paris  1549)  and  the  Greek  text 
to-  Spengel  (Munich  1859). 

DEXTER,  Edwifi  Grant,  American  edu- 
cator: b.  Calais,  Me.,  1866.  He  was  graduated 
at  Brown  University  in  1891,  taught  there  for 
one  year,  and  in  1892-99  was  science  master 
of  Colorado  Springs  High  School,  director  of 
the  Summer  Stiiool  of  Science,  Colorado 
Springs,  also  professor  of  psychology  in  the 
State  Norma!  School  at  Greeley,  Colo.  In  1899 
he  took  the  degree  of  D.Ph.  at  Columbia  Uni- 
versity and  the  higher  diploma  at  Teachers 
College.  From  1899  to  1907  he  was  connected 
with  the  University  of  Illinois  successively  as 
professor  of  pedagogy  and  p^diology,  director 
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of  flie  aummer  term,  director  of  the  School  at 
Edncation,  aad  dean.  In  1907  be  became  Com- 
missioner of  Edudtton  in  Porta  Rico  and 
chancellor  of  the  University  of  Porto  Rico.  He 
served  as  associate  editor  of  the  InterwttionaUs 
Archivor  fiir  Sckulhygiene  and  of  the  Jahr- 
sckrifl  fur  KorpertUke  ErgUkung, '  He  has  pub- 
lished 'History  of  Education  in  the  United 
States>  (1904) ;  'Weather  Influences'  (1904) 
and  about  50  articles  in  educational  and  scien- 
tific journals. 

DBXTBR,  Heniy  Hartyn,  American  Con- 
gregational derayman:  b.  Plympton,  Mass.,  13 
Nov.  1821;  d.  New  Bedford,  Mass..  13  Nov. 
1890.  He  was  graduated  at  Yale  1640,  and  at 
Andover  Theological  Seminary  1S44.  He  filled 
a  pulpit  in  Manchester,  N.  H..  1844-49,  and  was 
pastor  of  Berkeley  Street  Church.  Boston  1849- 
67.  He  was  one  of  the  editors  of  the  Congre- 
gational Quarlerly  from  1859  to  1865,  becoroinK 
editor-in-chief  oi  the  CongregaHonalist  186/, 
He  was  a  staunch  defender  of  the  (ingrera- 
tional  polity  and  delighted  in  controversy.  His 
principal  works  arc  'The  Voice  of  the  Bible  and 
the  Verdict  of  Reason'  (1858)  ;  'Congrega- 
tionalism: What  it  Is,  Whence  it  Is,  How  it 
Works,  Why  it  is  Better  than  Any  Other  Form 
of  Church  Government,  and  its  Consequent  De- 
mands' (1865);  'Roger  Williams  and  His 
Banishment  From  the  Massachusetts  Colony* 
(1876) ;  'The  Congregationalism  of  the  Last 
Three  Hundred  Years*  (1881):  'Common 
Sense  as  to  Woman  Suffrage'  (1885);  'Earty 
English  Exiles  in  Amsterdam'  (ISM). 

DEXTER,  HeniT  Morton,  American 
clerwman,  editor  and  historian  :  b.  Manchester, 
N.  H.,  1846;  d.  1910.  He  was  the  son  of  Henry 
Martyn  Dexter  (q.v-),"  was  graduated  at  Yale 
University  in  1867  and  at  Andover  Theological 
Seminary  in  1870.  He  spent  the  next  three 
2rears  in  travel,  was  ordained  to  the  Congrega- 
tional ministry,  and  in  1873-78  was  pastor  of 
tbe  Vnion  Giurch  at  Taunton,  Mass.  From 
1878  to  1891  he  edited  the  Conpregationalul. 
He  made  several  visits  to  Englana  and  Holland, 
and  in  those  countries  took  occasion  to  investi- 

gte  the  history  of  the  Pilgrims  and  early 
ncrican  colonists.  He  promoted  the  erection 
of  a  memorial  tablet  to  John  Robinson  at  Ley- 
den,  Holland,  in  1891.  He  published  <The 
Story  of  the  Pilgrims'  (1899).  and  'England 
and  Holland  of  the  Pilgrims'  (1905)  and 
numerous  magazine  articles  on  historical 
subjects. 

DEXTER,  Samuel,  American  statesman 
and  jurist:  b.  Boston,  14  May  1761;  d.  Athens, 
N.  v.,  4  May  1816.  He  was  graduated  at 
Harvard  University  1781 ;  was  admitted  to  the 
bar  in  1784.  He  was  repeatedly  chosen  to  the 
legislature  of  Massachusetts,  and  in  1798  was 
elected  senator  of  tbe  United  States.  While 
senator  he  was  appointed  Secretary  of  War  in 
1800,  and  in  the  same  year  Secretary  of  the 
Treasury.  He  was  afterward,  at  different  times 
offered  foreign  missions^  but  always  fefosed 
them.  About  the  year  1802  he  withdrew  from 
political  life,  and  returned  to  his  profession. 
He  was  an  unsuccessful  candidate  for  governor 
in  1814.  He  was  the  first  president  of  the  first 
society  formed  in  Massachusetts  tor  the  pro- 
motion of  temperance.  Among  his  publications 
•re  'Letter  on  Freemasonry'  and  'Speeches  and 
PtJitiral  Papers,' 


DBXTBR,  Titnotby,  American  merchant: 
b.  Maiden.  Mass.,  22  Jan.  1743;  d.  Newbnry. 
port,  22  Oct,  1806.  At  an  early  age  he  became 
an  apprentice  at  leather  dressing,  and  pro- 
cessed so  rapidly  as  to  soon  own  his  own  estab- 
lishment. He  succeeded  in  amassing  a  large 
fortune  for  those  days.  He  developed  certam 
eccentricities  and  his  peculiar  efforts  to  attain 
social  prominence  gave  him  great  notoriety. 
For  example  he  assumed  the  title  of  'Lord* 
Timothy  Dexter,  and  he  constructed  odd  and 
bizarre  residences  in  Newburyport,  Mass.,  and 
Chester,  N.  H.  Tbe  grounds  of  the  first  house 
were  adorned  with  30  or  40  colossal  wooden 
statues  of  famous  men.  He  included  himself  in 
the  number  adding  the  inscription,  "the  greatest 
man  of  the  East."  He  gathered  together  an 
extensive  library  of  bool^  notable  chiefly  for 
their  rich  and  expensive  bindings,  and  also 
made  an  extraordinary  collection  of  absolutely 
worthless  paintings,  in  order  to  prove  hisknowl- 
e^e  of  art,  and  supported  a  poet  who  was 
supposed  to  be  ready  to  sing  his  praises  upon 
occasions.  He  wrote  a  book  called  'A  Pickle 
for  the  Knowing  Ones'  and  also  a  pamphlet 
with  all  the  punctuation  marks  printed  upon 
the  last  page,  there  being  none  in  the  text  proper. 
While  an  able  and  shrewd  man  of  business  he 
was  extremely  dissipated  and  was  regarded  as 
a  victim  of  a  deranged  mind. 

DBXTBR,  Me.,  town  in  Penobscot  County, 
40  miles  west-northwest  of  Bangor,  on  the  Se- 
basticook  River,  and  on  the  Maine  Central 
Railroad.  It  contains  a  public  library,  several 
churches,  woolen  mills,  foundries  and  machin* 
shops  and  vegetable  canneries.  The  waterworks 
are  the  property  of  the  municipality.    Pop.  3,530; 

DEXTRIN  (C«H«0«),  the  commerciJ 
name  for  a  group  of  substances  obtained  from 
starch,  and  very  similar  to  it  in  composition; 
also  <^led  starch  giim,  British  gum,  etc  It 
resembles  gum  in  being  soluble  in  water,  but  is 
distinguished  from  that  substance  bjr  composi- 
tion ;  by  being,  like  starch,  converted  into  oxalic 
acid  by  nitric  acid,  and  not  into  mucic  acid ;  and 
especially  by  causing  a  ray  of  polarized  light  to 
deviate  to  the  right,  a  proper^  from  which  it 
derives  its  name.  The  simplest  member  of  the 
group  of  dextrins  is  malto  dextrin,  and  this 
IS  the  only  one  which  has  been  obtained  in  a 
state    approximating   purity.      For    commercial 

KriKises,  dextrin  is  prepared  from  starch  b^ 
ating  dry  starch  to  a  temperature  of  from 
400'  to  480°  F.,  in  an  iron  cylinder  revolving 
over  a  free  flame  or  in  an  oi!  bath  —  usually 
Tape  seed  oil.  When  the  starch  is  first  moist- 
ened with  nitric  or  hydrochloric  acid,  the  prod- 
uct is  whiter  but  less  adhesive  as  it  then  con- 
tains some  su^r.  After  roasting  to  the  rigiit 
de^ee,  as  indicated  by  an  iodine  test,  it  is 
qujckly  cooled  to  check  further  conversion.  The 
product  is  an  indefinite  mixture  of  several 
dextrins  with  unaltered  starch.  The  transfor- 
mation may  be  effected  also  by  the  action  of 
dilttte  sulphuric  acid  at  a  temperature  a  little 
below  that  of  boiling  water.  The  result  in  this 
-action  is  a  mixture  which  contains  some  dextrin 
but  is  mostly  dextrose  (q.v.).  By  acting  upon 
starch  with  diastase  (q.v,)  dextrin  is  pro- 
duced. To  water  at  about  70°  or  80"  F,,  in  a 
boiler  8  or  10  parts  of  dried  malt  are  added, 
and  then  100  parts  of  starch  after  the  heat  is 
raised  to  140'  F.  Tbe  mixture  is  kept  stirred 
and  the  temperature  maintained  sranewDat  above 
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cold  it  is  an  opaque  gelatinous  mass,  which,  oa 
drying,  becomes  hard  like  gum.  It  is  then 
crushed,  ground  and  sifted  through  silk. 
Dextrin  is  used  in  large  quantities  for  thicken- 
ing calico-printers'  colors,  as  an  adhesive  for 
posta^  stamps,  labels  and  adhesive  papers,  as 
a  sizu^  for  textiles  and  for  many  other  pur- 

Sses.  The  com  syrup  or  glucose  of  the  con- 
:tioner  and  the  manufacturer  of  table  syrupt 
contains  dextrin  to  the  ijnoant  of  42  per  cent 
See  Glucose. 

DEXTROSE,  grape-sugar,  starch-iugar  or 
dextroglucose,  belongs  to  the  class  of  Mono- 
saccharides, in  the  section  hexoses.  Its  formula 
may  be  expressed  either  as  OHnOi  or  CiHiO- 
(OH)(.  Dextrose  occurs  along  with  levulose  in 
very  many  plants,  and  notably  in  grapes  and 
most  other  fruits ;  also  in  honey,  and  enters  into 
the  composition  of  many  animal  tissues  and  par- 
ticularly in  the  bloodl,  and  also  in  the  urine  of 
diabetic  patients.  It  can  be  produced  by  the 
action  of  dilute  sulphuric  acid  on  cane-smar, 
starch,  cellulose,  etc.  It  can  be  best  obtained  by 
boiling  for  several  hours  50  parts  of  starch  with 
dilute  sulphuric  acid  (100  parts  of  water  to 
5  parts  of  HiSOO.  The  solorion  is  then  neu- 
traliied  with  chalk,  filtered,  bailed  with  ani- 
mal charcoal  to  remove  traces  of  color,  and  then 
evaporated  carefully  to  dryness,  formic  an 
amorphous  mass  which  contains  ^>out  60  per 
cent  of  dextrose,  the  remainder  being  chiefly 
dextrin.  This  mass  is  washed  with  col4  ethyl 
alcohol  oE  specific  gravity  0.830,  and  the  residue 
dissolved  in  more  alcohol.  Upon  cooling  the 
pure  dextrose  crystallizes  out  It  may  also  be 
crjrslallized  from  a  concentrated  aqueous  so- 
lution at  90'  to  95°  F.,  and  it  then  contains  one 
molecule  of  water  of  crystallization,  and  forms 
microscopic  rhombic  crystals,  whicn  soften  at 
60",  melt  at  86°  and  lose  their  water  of  ciyital- 
lizatioa  at  110°.  Heated  to  170°  it  is  converted 
into  glucosan  or  dextrosan  (OHhOi),  which 
may  a^in  be  converted  into  dextrose  by  diges- 
tion with  water  or  dilute  acids.  Dextrose  tastes 
mtich  less  sweet  than  ordinary  cane-sugar.  By 
the  action  of  sodium  amalgam  dextrose  is  con- 
Verted  into  mannite,  CJIuOt.  A  solution  of 
dextrose  becomes  brown  when  boiled  with  caus- 
tic alkalis. 

Dextrose  on  oxidation  yields  in  the  first  in- 
stance gluconic  acid,  OH.(OH)^CO,H.  Fur- 
ther  oxidation  results  in  the  formation  of  sao- 
dharic  acid,  CVH,.Ot 

In  alkaline  solution  dextrose  reduces  com> 
pletely  the  oxides  of  ^Id,  platinum,  silver  and 
mercuiy,  the  metals  being  produced.  With  bis- 
muth, lead,  copper,  iron,  manganese,  etc,  par- 
tial reduction  takes  place,  only  the  lower  oxides 
being  formed.  With  sodium  chloride,  iodide 
and  bromide,  dextrose  forms  well-defined  ciys- 
talline  compounds  which,  however,  decompose 
in  aqueous  solutions. 

Nearly  all  true  yeasts  and  a  great  many  other 
organisms,  and  also  zymase,  ferment  dextrose. 
In  the  presence  of  growing  bacteria  dextrose 
yields  a  variety  of  products,  as  lactic  acid,  bu- 
tyric acid,  cellulose,  etc.,  depending  on  the 
species  of  bacteria  present. 

DEY,  da  (from  Turk,  day,  maternal  uncle, 
a  title  of  digmty),  a  title  formerly  given  in  the 


army  in  Algiers.  The  office  was  attained  by 
seniority.  When  the  French  captured  Algiers  in 
1830,  the  title  and  office  were  of  course  abol- 
ished- The  title  of  dey  as  given  to  the  governor 
of  Tunis  has  been  replacecTby  that  of  bey,  since 
the  end  of  the  17th  century.  There  still  exists 
a  dey  of  Tripoli 

DHABB,  dab.    See  Dab. 

DHAK  TREE,  dak,  or  PALAS,  a  species 
(Butea  frondosa)  of  the  genus  Dhawk  of  the 
family  Ltguminoia,  native  to  India.  It  has- 
trifolute  leaves  with  a  velvety  twder  surface; 
They  yield  a  resinous  exudation.  The  gum  of 
this  species  is  said  to  contain  about  70  per  cent 
tannin.  The  bark  and  roots,  being  very  fibrous, 
are  used  for  calking  boats,  rope  making,  etc, 
and  the  flowers  yield  a  beautiful  orange  dye. 

DHAL,  dal.    See  Pigeun  Pea. 

DHALAK,  da-lik',  or  DAHLAK,  East 
Africa,  an  archipelago  of  the  Red  Sea,  ofi  the 
coast  of  Eritrea,  belonging  to  Italy.  It  contains 
nearly  100  rocks  and  islets,  mostly  uninhabited, 
'         ing  round  Dhalak-el-Kebir,  the  principal 


the  chief  products. 

DHAMAR,  da-mar',  or  DAMAR,  Arabia, 
a  town  of  Yemen,  65  miles  south  of  Sana,  on 
the  route  to  Mecca.  It  is  situated  in  a  thriving 
agricultural  district  and  carries  on  a  large  trade 
in  horses.    Pop.  about  19,000. 

DHAHHAPADA,  d'hlirn'ma-piid'a.  a  sec- 
tion of  the  sacred  writings  of  the  Buddhists, 
It  was  translated  by  Max  Miiller  in  'Sacred 
Books  of  the  East'  (Vol.  X),  The  Pali  text 
was  published,  with  a  Latin  translation  by  V. 
Fausboll  <Copenh^en  1855).  Consult  the  PaU 
commentary  edited  by  H,  C.  Normand  (London 
1909-12),  and  for  selections  consult  Anderson, 
•PaU  Reader'    (London  1907). 

DHANIS,  d&'nes',  Prancota,  Babon,  Bel- 
gian explorer:  b.  London  1859;  d.  1909.  He 
went  to  Africa  and  took  part  in  extending  Bel- 
gian interests  there.  In  1888  he  founded  several 
stations  on  the  Middle  Kongo  and  in  1890  ex- 
plored the  Stanley  Falls  region  Vo  the  Kwangp. 
He  was  attacked  by  Arab  slave  raiders  and  in 
1892-93  he  carried  on  hostilities  ^^inst  several 
fortified  towns,  finally  establishing  the  suprem- 
acy of  the  Kongo  Free  State.  On  his  return 
to  Belgium  he  was  made  a  baron  and  in  1895 
returned  to  the  Kongo  as  vice-governor.  In 
1896-97  while  on  an  expedition  to  the  Nile  the 
black  troops  mutinied,  £5hanis'  brother  was  slain 
and  he  himself  escaped  with  difficulty.  His  later 
years  were  spent  in  retirement  in  his  native 
country, 

DHAR,  dir,  India,  (1)  a  small  native  state 
in  the  Mdwa  agency,  in  the  central  part  of 
India,  with  an  area  of  about  1,740  square  miles. 
The  soil  is  fertile,  and  yields  rice  and  other 
cereals.  Poj).  169.474,  (2)  The  capital,  of  the 
same  name,  is  situated  about  180  miles  east  of 
Baroda.  An  extensive  trade  in  grain  is  carried 
on.  Some  striking  buildings  still  standing  are 
relics  of  its  former  importance  and  greater 
population.  These  include  mosques,  temple* 
and  tombs.  A  fort  built  of  red  stone  stands 
outside  of  the  town.    Pop,  about  15,000. 

DHARANGAON,  dir-an'gft-An,  India,  dty 


in  the   Khandesh  district,   BombaTi   having  a 
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trade  in  cotton  and  oil-aeeda,  and  nunnfao- 
turcs  of  coarse  doth.    Fop.  14,172. 

DHARMA^ASTRA.  d'har'm^-shas'ti^  the 
metrical  law  books  of  Manu,  Yajnavalkya  and 
others.  The  Manu  book  is  translated  1^  Bur- 
nell  (London  1884),  but  its  date  has  not  been 
fixed.  The  Yajnavalkya  book  dates  from  the 
3d  century  aj).  For  a  collection  of  these  texts 
consult  the  'DharmaSastrasangraha,'  edited  by 
Pandit  Jibananda  Vidyasagara  (Calcntta  1876). 
Consult  also  Jolly.  'Recht  und  Sitte,'  with  bib- 
liography (in  Buhler,  'Encydomniia  of  indo- 
Atyait  Research'    (Strassburg  1896). 

DHARMASUTRA.  d'har'ma'Soo''trf,  % 
section  of  the  Sutra  or  liturgical  literature  of 
the  Vedaa.  It  is  devoted  to  the  definition  of 
ethical  relationships  and  on  it  the  Dharma- 
iastra  (q.r.)  or  law  books  are  based. 

DHARWAR,  dir'wSr.  India,  dty.  capital 
of  a  district  of  die  same  name,  in  the  southern 
Mahratta  country,  in  Bombay  presidency. 
Strongly  fortified,  it  is  prominent  as  a  railway 
centre,  being  the  headquarters  of  the  Southern 
Mahratta  Railway  and  having  extensive  trade 
in  cotton  with  the  Portuguese  city  of  Marma- 
goa.  American  cotton  is  raised  successfully 
and  silk  and  cotton  goods  are  manufactured  in 
the  district.    Pop.  30,300. 

DHAUH,  down,  Leonid  Joseph  Maria, 
Count  von,  Austrian  military  commander: 
b.  Vienna,  24  Sept.  17DS;  d.  there,  5  Feb.  1766. 
He  began  his  military  career  in  his  father's 
regiment;  he  repeateiOy  distinguished  himself 
in  the  Turkish  campaigns  of  1737-39  and  in  the 
War  of  the  Austrian  Succession,  rose  rapidlj;  in 
rank,  being  made  a  field-marshal  and  privy 
coundllor  after  the  Peace  of  Aix-Ia-Chapdie. 
On  the  opening  of  the  new  military  academy 
at  Wiener-Neustadt,  Dhaun  was  appointed  its 
first  director.  Under  his  vigorous  regime,  the 
Austrian  army  underwent  considerable  reorgan- 
tzalion.  In  1757,  he  was  placed  in  chief  com.- 
mand  of  the  army,  and  advanced  against  Fred- 
erick the  Great  in  Bohemia.  His  first  great 
success  was  achieved  at  Kolin  (17S7),  where  by 
a  decisive  victory  over  the  forces  of  Frederic!^ 
Bohemia  was  freed  from  the  enemy.  However, 
Dhaun  suffered  defeat  at  Leuthen  in  December 
of  the  same  year;  but,  rallying  his  forces, 


flicted  a  terrific  blow  o 


n  the  follow- 


ing year  at  Hochldrch ;  and  again  in  1759,  cap- 
tured the  entire  army  of  General  Fink  with 
11,000  men  at  Maxen.  He  was  finally  defeated 
and  severely  wounded  at  Torgau  (1760);  and 
after  three  years  more  of  tedious  fighting,  with 
no  signal  defeats  or  victories,  ended  his  military 
career  with  the  Peace  of  Huberlsbure  (1763). 
Dhaun  combined  stdtl  with  valor  in  the  execu- 
tion of  his  strate^c  plans,  hut  was  outwitted 
by  the  more  brilliant  tactics  of  the  versatile 
Frederick.  Consult  'Leben  und  Thaten  des 
Grafen  Leopold  von  Dhaun'  (Frankfort  and 
Leipzig  1759-60).    See  Seven  Years'  Wab. 

DHAWALAGIRI,  da-hwarS-g«r'e.  or 
DHAULAGISI,  once  supposed  to  be  the 
highest  peak  of  the  Himalayas,  has  a  height  of 
26,826  feet  above  die  sea.  It  is  in  Neral,  in 
lat.  29°  N.,  and  long.  82°  30'  E. 

DHOLE,  ddl,  a  local  Indian  name  for  the 
wild  d(W,  native  to  parts  of  India.  It  is  called 
«buansa>  in  the  Huualayaa.  See  WiU  Doga, 
under  Dog& 


DHOLKHA,  dfllir-a,  Imfia,  ci^  in  the  Ab- 
medabad  district  of  Bombay  presidency,  on  a 
stream  entering  the  Gulf  of  Cambay,  an  im- 
portant cotton  mart.     Pop.  10,08a 

DHOLKA,  d^lw,  India,  city  in  the  Ah- 
roedabad  district  of  Bombay  freaidency,  protn 
ably  one  of  the  oldest  towns  in  GujeraL  The 
weaving  of  women's  robes  is  the  principal  in- 
dustry of  the  town.     Fop.  16,494. 

DHOW,  dow,  an  Arab,  sea-going  vessel, 
ranging  from  150  to  200  tone  burden,  with  one 
mast,  a  yard  tlie  length  of  the  vessel,  and  a 
large  lateen  or  triangular  sail.  A  pendant  and 
threefold  purchase  form  the  halfiards  of  the 
yard.  On  the  weather  rail  are  fastened  the 
lower  block  of  the  tadde  and  the  end  of  the 
fall,  so  that  the  tackle  sui^orts  the  mast  as  a 
backstay.  Three  shrouds  on  each  side  complete 
the  gear.  The  dhow  is  used  for  merchandise 
and  was  often  employed  in  carrying  slaves  from 
the  east  coast  of  Africa  to  Arabia. 

DHULIA,  doo1e-&,  India,  the  chief  town 
of  Khandesh  district,  Bombay  presidency,  situ* 
ated  on  the  south  bank  of  the  Panjhra  River. 
There  is  a  new  and  old  town  combined.  It  is 
a  cantonment  town.  Considerable  trade  is  done 
in  cotton  and  oil-seeds,  and  weaving  of  cotton. 
A  railway  connects  it  widi  Chalisgaon,  on  the 
main  line  of  the  Great  Indian  Peninsula 
Railway.     Pop.  24,726. 

DHULIP.  dTioo-l«p',  or  DHULKEP 
SINGH,  Indian  maharajah,  son  of  Ranjit 
Singh,  niler  of  the  Sikhs:  b.  1838;  d.  Paris 
1893.  While  still  a  minor  he  succeeded  to  the 
throne  on  the  death  of  his  brother,  Charak 
Singh.  In  his  minority,  Lall  Singh,  Maharanee, 
allowed  the  native  army  to  attack  the  British  in 
1845.  He  waged  a  prolonged  warfare  against 
the  British  and  in  1846,  by  the  Peace  of  Lahore, 
was  compdied  to  turn  over  the  administration 
to  them.  In  1849  he  renounced  the  throne  in 
consideration  of  an  annuity  of  £200,000.  He 
received  his  education  in  England  and  became 
a  convert  to  Christianity.  In  1864  he  married 
a  German  and  after  her  death  an  English- 
woman. In  1886  he  abjured  Christianity,  made 
an  attempt  to  re-establish  his  authon^  and 
lost  his  pension  as  a  result  He  spent  some' 
time  in  France  and  Russia,  was  at  length  par- 
doned by  Queen  Victoria,  and  again  received 
lus  annuity.  His  death  in  Paris  was  due  to  a 
stroke  of  apoplexy. 

DHUNCHBB,  dOn'cbe  {SttbamaacfdeiAa), 
a  plant  of  the  Le^uminosK  cultivated  exten- 
sively in  India  for  its  fibre.  It  rises  from  6  to 
10  feet  hi^  has  a  sparingly  branched  stem. 
It  grows  rapidly  in  low,  moist  soils.  The  £br« 
is  coarser  than  hemp,  unless  cut  early.  The 
plant  is  also  grown  in  China.  About  500 
pounds  of  fibre  per  acre  b  considered  a  fair 
average  yield. 

DHURRA.  door'rt,  or  DOURAH,  Indian 
millet.    See  Sokghum, 

DHYAL  BIRD,  dTal,  of  DAYAL;  an 
Eastern  Urd  of  the  genus  Copsychus.  It  is 
common  in  Ceylon,  India  and  China,  and  is  a 
common  cage  bird  in  those  countries.  The  fe- 
male is  of  a  brownish  tinge,  while  the  male  is 
black  and  while.  It  nests  in  tree  hollows  and 
at  breeding  time  is  exceedingly  pugnarious. 

DHYANI  BUDDHA,  d-hT-l'ne  bood'd?, 
one  of  the  five  Buddhas,  called  Skshohhya, 
Vairocana,  RatnaramUava,  Amttayti,  AgdtaHia 
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and  AmoK^uiddhi,  witb  their  female  counter- 
parts, tbe  Taraa  or  Salctis.  They  are  produced 
from  meditation  alone,  are  eternal  and  incor- 
poreal.   See  Buddhism. 

DIABASE,  a  word  used  by  {Ktrographers 
with  varied  meaiiinss;  but  the  present  usage 
in  this  country  restricts  it  to  crystalline  igneous 
rocks,  of  the  basalt  family,  generally  occurring 
as  dikes,  having  as  essential  constituents  plagio- 
dase  feldspar,  augite  and  magnetite.  OUvene 
may  or  may  not  be  present.  Diabases  differ 
from  the  granitoid  rocks,  to  which  they  have  a 
somewhat  similar  texture,  in  that  the  crystals  of 
feldspar  are  long  and  narrow,  or  lath-shaped, 
and  the  dark  silicates  are  arranged  in  the  inter- 
stices of  the  feldspar  crystals,  giving  an  ophitic 
texture.  Diabases  are  of  common  occurrence  in 
the  United  States.  They  form  dikes  and  lac- 
coliths at  various  places  along  the  Atlantic  sea- 
board from  Nova  Scotia  to  Georgia.  The  so- 
called  traps  of  the  G>niieclicut  Valley  and  the 
Palisades  of  the  Hudson  are  familiar  examples. 
In  the  l^ake  Superior  country^  diabases  are  of 
frequent  occurrence;  notably  in  the  Marquette 
Iron  Range  and  on  Keweenaw  Point;  the  lat- 
ter sometimes  carry  native  copper.  The  con- 
venient field  name  greenstone  is  frequently 
given  to  old,  more  or  less  altered,  diabases.  By 
pressure  and  shearing  stresses,  and  the  intru- 
sion of  other  igneous  rocks,  diabases  change 
to  hornblende  and  chlorite  schists,  showing  no 
trace  of  original  structure.  Such  rocks  are 
common  in  the  Lake  Superior  region  and  else- 
where along  the  Algonkian  and  Archaean  rocks 
that  characterize  the  formation  of  so  much  of 
northeastern  North  America.  Diabases  are  of 
common  occurrence  in  the  Rocky  Mountains 
also,  and  frequently,  over  deposits,  are  found 
along  their  contacts  with  sedimentary  rocks, 
particularly  limestones.  The  typicJ  diabase  ol 
the  Palisades  contains:  SiO.  53.13;  A1,0, 
13.74;  Fe.0,  1.08;  FeO  9.10;  CaO  9.47;  MgO 
&S8;  Na^  2.30;  K,0  1.03.  The  specific  grav- 
ity is  2.96.    See  Basalt;  Trap. 

DIABELLI,  dya-beile,  Antonio,  Austrian 
composer  and  music  publisher:  b.  Mattsee,  near 
Salzburg,  1781;  d.  1858.  He  studied  with 
Michael  Haydn  and  came  to  Vienna  in  1803, 
settling  there  as  a  teacher  of  piano.  In  1824  he 
established  the  publishing  house  known  Inr  his 
name.  This  house  published  most  of  Schubert's 
works,  IMabelli  was  ven"  prolific  as  a  com- 
poser, making  use  of  all  forms.  His  sonatinas 
written  for  educational  purposes  still  hold  their 
I^ce  among  the  best  works  of  instruction  for 
the  piano.  His  other  works  have  long  since 
passed  into  oblivion. 

DIABETES  INSIPIDUS,  a  chronic  dis- 
order, characterized  by  the  production  of  large 
quantities  of  colorless  urine  of  low  specific 
gravity  and  contaimng  no  sugar  or  casts  and 
but  little  if  any  albumin.  It  is  a  disorder 
particularly  of  young  people,  and  is  more  fre- 
quent' in  males  than  in  females.  In  the  lai^^r 
number  of  patients  it  seems  to  be  of  congenita! 
origin.  Its  exact  nature  is  unknown,  almough 
it  seems  to  be  related  to  some  disturbance  of 
the  vasomotor  mechanism  in  the  kidneys.  As 
a  rule  it  is  a  disease  of  slow  onset,  the  early 
symptoms  being  an  increasing  thirst  and  the 
passage  of  large  quantities  of  urine.  Occasion- 
ally there  are  pains  in  the  thighs;  the  appetite 
is  usually  good;   there    is    much    thirst;    the 


perspiiation  is  small  in  amotmt,  and  the  skin  is 
apt  to  be  rough  and  harsh.  Sometimes  there 
is  loss  of  weidit  and  knee  )edu.  Otherwise 
the  patients  suffer  but  very  httle.  It  is  a  dis- 
ease that  is  rarely  prejudicial  to  health,  having 
been  known  to  persist  for  50  years.  The  main 
discomfort  is  the  want  of  rest  from  the 
polyuria.  Occasionally  it  passes  away  without 
treatment.  Treatment  is  as  a  rule  unsatisfac- 
tory and  there  is  little  benefit  from  dieting. 
See  Diabetes  Meujtus. 


storing  up  of  large  amounts  of  sugar 
blood.  This  is  eliminated  in  part  in  the  urine, 
and  there  constitutes  one  of  the  most  positive 
findings  of  the  condition.  In  European  coun- 
tries it  is  from  three  to  five  times  as  common 
as  here,  although  statistics  seem  to'  show  that 
it  is  on  the  increase  in  the  United  States.  The 
symptoms  vary  very  widely  as  the  disease  is 
often  complicated  with  other  nutritional  dis- 
eases such  as  albuminurea,  tuberculosis  and 
digestive  diseases.  There  is  an  acute  form  ol 
the  disease  which  proves  rapidly  fatal,  but  in 
the  majority  of  cases  there  is  a  gradual  onset, 
during  which  increased  urination  and  increased 
tlurst  are  the  initial  symptoms,  FoUowiiig  this, 
if  the  disease  progresses,  the  thirst  sttu  in- 
creases; there  is  passing  of  large  quantities  of 
urine  containing  glucose;  very  marked  increase 
in  the  appetite,  amounting  sometimes  almost  to 
voraciousness  and  gluttony;  and  an  accompany- 
ing progressive  emaciation  or  the  patient  be- 
comes oBese,  Appetite  though  usually  ravenous 
may  fail.  The  skin  is  dry  and  harsh;  tempera- 
ture is  often  below  normal;  the  tongue  is  bright 
red  and  glazed;  the  gums  may  be  swollen;  and 
constipation  is  the  rule  though  there  may  be 
serious  diarrhcea. 

As  the  disease  progresses  there  are  apt  to  be 
boils,  abscesses,  pimples,  eczema,  intense  itching 
or  cellulitis  from  slight  injuries.  Perforating 
ulcer  of  the  foot  may  occur,  and  occasionally 
there  is  bronzing  of  the  skin.  Acute  [Kieumonia 
is  a  frequent  cause  of  death.  Gangrene  of  the 
lung  may  also  arise.  In  most  cases,  particularly 
in  the  young,  there  b  a  form  of  progressive  in- 
toxication due  to  the  gradual  retention  in  the 
body  of  acids  which  are  not  properly  neutral- 
ized by  the  body's  protective  agencies.  There 
is  gradually  progressive  anxmia,  headache,  de- 
lirium, great  distress  and  marked  hunger  for 
air,  which  may  be  accompanied  by  blueness  of 
the  skin  or  1^  jaundice.  Neuralgic  pains  are 
also  frequent  complications  in  diabetes. 
Arterio-sderosis  may  be  a  result  In  the  youn^ 
especially,  there  is  a  liability  to  functional  and 
structural   heart   diseases. 

The  cause  of  diabetes  mellitus  is  a  matter  of 
much  inquiry,  but  it  would  seem  that  it  is  a 
disease  of  a  number  of  origins.  Funda- 
mentally, however,  it  is  due,  as  implied  at  the 
beginning  of  this  article,  to  some  interference 
with  the  physiology  of  sugar-oxidation.  This 
may  result  from  disease  of  the  pancreas,  dis- 
ease of  the  suprarenal  gland,  sometimes  disease 
of  the  central  nervous  system,  and  occasionally 
disorder  of  the  sympathetic  system.  The 
pancreas  and  tfie  mprarenals  are  considered  at 
the  present  time  as  the  sit«  of  the  chief  chamces 
leading  to  the  production  of  this  diMaie.    The 
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oiifi:ome  is  Usu^^  dark.  *  lb  cbildren,  as  i  ni1«v 
it  piDgTe»«s  rapidly  to  death.  There  seems  to 
be  an  intimate  relation  between  gotit  and  dia> 
betes  mellitus,  both  agBr»vated  by  worry,  busi- 
ness troubles  and  mental  overwork  —  hence 
*Gouty  Glycosuria'  o£  the  old.  Middle-aged 
people  may  live  for  many  years,  but  instance^ 
of  cure  in  true  diabetes  are  quite  rare.  The  treat- 
ment is  .largely  hygienic,  and  is  extreoiely  com- 
plicated. At  present  time. Dr.  Allen's  so-called 
'starvation  treatment"  is  uppermost.  Diet  and 
l^^ene  are  the  most  important  factors.  Each 
patient  having  his  idiosyncrasies,  medical  advice 
on  the  matter  of  diet  is  imperative.  The 
patient,  not  the  disease,  needs  treatment;  hence 
general  rules  are  more  productive  of  harm  duB 
of  good. 

DIABETIC  SUGAR  (OHuO.),  formerly 
supposed  to  be  a  distinct  species  of  sugar,  now 
found  to  be  the  same  as  glucose  (avj.  It  is 
regularly  produced  by  the  liver,  and  is  a  con- 
stant though  trifling  copstituent-  of  healdty 
urine,  but  in  diabetes  mellitus  (q.v.)  it  amounts 
to  8    or  10  per  cent.    See  Inosite. 

DIABLKRETS,  de-atle-ril',  Lm  (Fr.  "the 
little  devils'),  a  secondary  mountain  group  of 
the  Bernese  Alps,  Switzerland,  between  the  can- 
ton Vaud  and  canton  Valais.  The  highest  peak 
is  10,620  feet.  Two  peaks  have  already  fallen, 
and  others  threaten  to  follow.  The  rocks  con- 
sist of  limestone,  restinij  at  a  high  angle  on  beds 
of  shale,  which  becoming  disintegrated  leaves 
the  limestone  without  support,  and  causes  tre- 
mendous  landslips.     The  most   disastrous   took 


(juake,  and  many  human  beings  and  cattle  per- 
ished ;  by  the  latter  the  course  of  the  Liserne 
was  arrested,  and  two  small  lakes  formed. 

DIACAUSTIC  (dT-4-kas'tIk)  CURVE,  a 
curve  of  intense  light,  formed  by  the  consecu- 
tive intersections  of  rays  refracted  throi^h  a 

DIACHYLON,  da-ak*;  15n,  a  combination 
of  oxide  of  lead  or  tithargt^  olive  oil  and  water. 
It  is^  in  fact,  lead  soap,  insoluble  in  water,  and 
sparingly  scduble  in  alcohol,  hard  and  brittle 
while  cold,  but  soft  on  beating.  It  is  used  in. 
surgery  as  the  basis  of  adhesive  plasters. 

DIACRITICAL  HARKS.  A  mark  used  to 
indicate  a  spedal  vohie  for  the  letter  to  whidi 
it  is  attached.  Such  a  mark  may  be  a  conven- 
tionalised letter  as  the  "  in  the  Swedish  i, 
originally  an  o,  or  the  "  in  the  German  ti,  ii,  u, 
original^  an  e.  Similarly  the  cedilla  d)  under> 
a  c  in  Prendi  and  Portuguese  wes  formerly  a  *, 
and  the  Greek  iota  subscript  was  written  in  the 
classical  period  on  the  line  like  any  other  iota. 
The  ~  or  tilde  over  n  in  some  Spanish  words 
and  English  words  derived  from  the  Spanish 
was  once  nothing  but  another  n.  The  accents 
and  long  and  short  signs  explain  themselves, 
and  arc  nothing  but  ari)itr^iry  tij^s.  In  those 
Slavic  Iangua;^$  which  are  wntten  in  Latin 
characters,  and  in  other  languages  of  eastern 
Enrope,  diacritical  marks  are  enormously  multi- 
plied. The  Semitic  alphabets  represent  the 
vowels  and  the  modifications  of  the  consonants 
by  diacritical  marks.  English  uses  only  the 
hyphen  (-},  the  cedilla  I3),  the  tilde  (~),  the 
dueresis  (■  ■)■  The  hyphen  is  not  in  the  strict- 
est sense  a  diacritical  mark;  it  is  used  to 
separate  the  components  of  cen 


V^ords.    The  diviesis  is  placed  over  the  second 

of  two  adjacent  vowels  which  mit^ht  be  mis- 
taken for  a  diphthong:  thus  cooperate.  The 
tilde  is  only  found  in  words  from  the  'Spanish, 
such  as  cation,  and  indicates  that  the  n  over 
which  it  stands  is  palatalised.  The  accents  are 
used  over  a  final  e  or  ed  to  show  it  forms  a 
syllable,  as  peakid,  Bronti.  A  cedilla  indicates 
tnat  the  c  over  it  is  pronounced  like  an  s. 

Diacritical  marks  arc  used  according  to  sev- 
eral distinct  ^sterns  in  the  various  styles  of 
^onelic  spelling  for  scientific  purposes.  Sea 
Phonetics. 

DIADKM,  a  band  for  holding  together  the 
adjusted  hair  of  the  head,  a  wreath  or  chaplct 
for  the  head  or  forehead.  In  Oriental  antiquity 
it  was  employed  as  a  badge  of  royalty  or  nobil- 
ity among  the  Egyptians,  Assyrians  and  Baby- 
lonians. It  was  called  nefer  among  the  ancient 
Jews,  and  wai  worn  as  an  ornament  by  kings 
and  high  priests,  when  it  took  the  form  of  a 
golden  circlet  for  the  brows.  Among  the  Per- 
sians, Armenians  and  Parlhians,  the  kingly  and 
queenly  diadem  was  a  broad  band  of  pale  blue. 
Alexander  the  Great  adopted  this  regal  decora- 
tion after  contact  with  the  Persians,  and  his  suo 
cessors  fallowed  his  example  in  this  fashion. 
The  Greeks  early  adorned  their  greater  gods 
with  the  diadem,  notably  Zeus,  Hera  and  Aphro- 
dite, and  it  later  became  the  universal  ornament 
of  their  women,  and  their  young  men,  especially 
the  Olvmpic  victors.  These  diadems  were  made 
of  sucn  various  materials  as  metal  and  leather. 
Among  the  Romans  Ancus  Martius  introduced 
the  diadem  from  the  Etruscans,  but  it  was  abol- 
ished on  the  expulsion  of  the  kings:  Which  of 
the  Gesars  revived  its  use  is  not  known.  Ac- 
cording to  some  authorities  Aurelian  first  as- 
sumed it.  Its  use  among  the  non-Roman  kingi 
and  princes  of  Europe  appears  to  have  been 
universal.  Under  Constantine  the  Great  the 
imperial  £adem  was  studded  with  gems  and 
took  a  form  which  rendered  it  the  prototype  of 
the  crowns  worn  by  mediaeval  and  modem 
monarcbs.    See  Crowns, 

DIADEM  SPIDER,  a  common  spider 
(Argiope  diedema)  so  named  from  its  mark- 
ings, found  dtrougnout  Europe.    See  Snoot. 

DIADUMENOS  (Greek,  binding  around), 
famous  statue  bv  Polyclitus,  showing  an  athletfc 
binding  a  wreath  about  his  head. 

DIURESIS,  lU-er'e-sis,  in  grammar,  the 
resolatkm  or  separation  into  distinct  syllable) 
of  two  vowels  whose  juxtaposition  has  either- 
caused  them  to  coalesce  or  threatened  them. 
with  coalition.  In  printing,  a  mark  (")  placed 
over  the  second  of  two  adjacent  vowels  to  indi- 
cate that  they  should  both  be  pronounced :   as, 

DIAGEOTROPISM,  a  form  of  sensitive- 
ness to  gravity,  in  which  the  bending  part  grows 
at  right  angles  to  the  direction  of  gravity.  See 
Gbotropism. 

DIAGNOSIS  (Gr.  from  dia,  through,  and 
gnSsis,  knowledge),  in  medicine,  the  discrim- 
ination of  diseases.  It  includes  the  study  of  all 
the  vital  phenomena  of  diseases,  and  also  of' 
their  appearances  after  death,  in  so  far  as  this 
can  aid  their  discovery  dunng  the  life  of  a 
patient  It  is  usual  to  speak  of  rational  or' 
[dxystological  diagnosis,  or  diagnosis  by  symp- 
tctOM,   that  is,  changes  chiefly  functional,  oh- 
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served  by  the  patient;  and  of  t^ysical  diagnosis, 
or  diagnosis  by  signs,  tiiat  is,  objective  phenom- 
ena appceciabfe  by  the  senses  of  the  observer 
W  means  of  tests  of  the  throat;  chest,  abdomen, 
blood,  eyes,  urine,  stool,  heart,  etc,  with  various 
instruments.  The  latter  method  of  diagnosis 
has  been  much  enlarged  in  scope  and  increased 
in  importance  by  the  modern  methods  in  medi- 
cine of  auscultation  and  percussion  and  also 
by  the  great  advances  made  in  physiological 
cnemisttyj  and  by  the  use  of  the  microscope. 
Skill  in  diagnosis  is  one  of  the  highest  gifts  of 
the  physician. 

DIAGONAL^  DIAGONAL  LINE,  a 
straight  line  joining  two  angles  not  adjacent,  in 
a  rectilinear  figure.  Every  rectilinear  figure  of 
more  than  three  sides  may  be  divided  by  diag- 
onals that  do  not  intersect,  into  as  many  tn- 
angles  as  it  has  sides,  minus  two.  To  find  the 
number  of  possible  diagonals,  take  three  from 
the  number  of  the  sides,  multiply  the  remainder 
by  the  number  of  the  sides  and  halve  the 
product. 

DIAGONAL  SCALE.  A  device  for 
sraphically  constructing  fractional  parts  of  a 
fine,  such  as  hundredths.  A  stjuare  is  laid  off 
with  sides  of  unit  lensth.  This  is  then  subdi' 
vided  by  equal]]/  spaced  parallel  horizontal  lines 
dividing  each  side  into  10  parts.  The  top  and 
bottom  are  also  divided  into  10  parts,  and 
oblique  lines  are  drawn  from  the  upper  left 
hand  comer  to  the  first  subdivision  of  the  bot- 
tom, from  the  first  subdivision  of  the  top  to  the 
second  subdivision  of  the  bottom,  etc  The 
length  of  the  mth  horizontal  line  from  the  left 
side  of  the  square  to  the  place  where  it  crosses 

the  nth  oblique  line  will  then  be  —  +  — :  thus 

10  100 
the  len^h  of  the  3d  horiiontal  line  to  the  place 
where  it  crosses  the  5th  vertical  line  will  be 
.S3.  Diagonal  scales  are  used  in  mechanical 
drawing  and  eapedally  in  plotting  maps.  The 
desired  distance  is  laid  on  on  the  scale  and 
transferred  to  the  map  with  a  pair  of  compasses. 

DIAGORAB,  di-ig'S-r^s',  OF  HELOS, 
Greek  philosopher:  b.  Corinm  about  412  ac 
He  was  a  pupil  of  Democritus  of  Abdera.  _On 

it  of  his  ridiculing  the  popular  religion, 

s  charged  with  impiety,  and  received  the 

ne  of   the  Atheist.     Fearing  for  his  life. 

he  fled  from  Athens  and  went  to  Palkne  and 
finally  to  Corinth.  He  was  the  author  of  ijricB 
and  two  treatises,  one  against  the  ^ods  and  the 
other  attacking  the  sacred  mystenes. 

DIAGRAM,  a  figure  or  geometrical  delinea- 
tion applied  to  the  illustration  or  solution  of 
geometrical  problems,  or  a  description  or  sketch 
m  general.  A  diagram  is  characterized  by  the 
subordination,  conventionalization,  or  omission, 
of  unessential  features,  leaving  the  emphasis  to 
fall  on  the  important  points  ol  the  object  to  be 
represented.  Anciently,  it  signified  a  musical 
scale.  Among  the  Gnostics  the  name  diagram 
was  given  to  a  figure  formed  by  the  superposi- 
tion of  one  triangle  on  another,  and  inscribed 
with  some  mystical  name  of  the  Deity,  and  worn 
as  an  amulet 

DIAKOVA,  de-t-kft'va,  Montenegro,  town 
in  the  extreme  southeastern  part  of  the  country, 
20  miles  northwest  of  Prisrend,  on  a  tributary 
of  the  White  Drin.    For  many  centuries  it  was 


held  by  the  Turks,  bdiu 
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Balkan  War  of  1912-13  it  was  occupied  by  Ser- 
bia, and,  in  the  subsequent  rearransement  of 
territory  and  by  agreement  between  Montenegro 
and  Serbia,  it  was  given  to  the  (oimer.  The  in- 
habitants, numbering  about  15,000,  are  in  great 
part  Mohammedan  and  Ronian  Cawolic 
Albanians. 

DIAL.  Stin.    See  Sun-Dial. 

DIALECT,  from  the  Gredc  dialeelot.  latin 
diaUcttu,  Ancient  French  dialecU,  a  convcrsa~ 
tion,  discourse,  m:anoer  of  spe^cwg,  language 
of  a  district  or  country;  derived  from  the  Gredt 
verb  diaiegetlhai,  to  speak  through,  or  across. 
Hence  the  term  dialect,  strictly  applied,  soni- 
fies speech  or  vehicle  of  conversation,  phntse- 
ology,  idiom,  apart  —  though  nbt  necessarily  — 
from  what  is  written.  A  dialect  that  is  indig- 
enous or  native  to  a  ^rticular  place  is  called 
a  vertiacuiar,  A  striking  example  of  the  latter 
exists  in  the  so-called  Pennsylvania- German  di- 
alect, a  mixture  of  Franldsh  and  Alemannic, 
whidh  in  recent  years  has  blossomed  into  a 
literature.  In  relation  to  modem  languages,  dia- 
lect usually  means  a  variety  or  form  of  speech 
differing  from  the.  standard  or  literary  •lan- 
guage' ;  a  local  variation.  The  French  call  this 
paloisj  their  scholars  distinguish  diaiects  as 
variations  of  a  language  which  is  not  a  common 
or  written  language.  In  its  widest  sense  the 
natne  dialect  is  applied  to  branch  languages 
sprinfpng  from  a  common  root,  as  the  Romance 
tongues,  French,  Italiaa  Spanish,  Portuguese 
ana  Rumanian,  originated  from  a  common  Latin 
root  Dialects  are  not  in  all  cases  mutilated  or 
corrupted  forms  of  their  standard  language,  for 
not  only  does  every  ^reat  language  owe  its 
origin  to  dialects,  but  is  merely  a  promoted  or 
elevated  dialect  itself.  The  English  language 
arose  from  the  Old  Saxon,  Old  Prankish  and 
Old  Frisian  dialects,  with  a  large  admixture  of 
Latin,  Norman-French  and  the  standard  or  lit- 
erary French  of  Paris.  But  it  was  not  till 
Chaucer's  time,  the  latter  half  of  the  14di  cen- 
tury, that  the  East  Midland  dialect  of  Britain  — 
geogTaphically  located  between  the  Northern 
and  Soudiem  dialeets  —  became  the  English  lit- 
erary language.  There  were  then  six  great 
forms  of  local  speech,  divided  into  smaller 
groups.  What  decided  the  superiority  — if  there 
was  any—  of  the  East  Midland  dialect,  was  the 
threefold  recommendation  that  it  was  the  court 
language,  the  language  of  Wyclif's  translation 
of  the  Bible,  and  the  language  in  which  Chaucer 
wrote.  Despite  his  modem  detractors,  the  influ- 
ence of  Chaucer,  "Hie  father  of  English  litera- 
ture,* was  the  {tredominant  factor  not  in  mak- 
ing, but  in  starting,  the  Er^lish  langui^.  Yet 
no  one  who  knows  diat  language  as  it  is  to-dajr 
could,  without  special  study,  read  Chaucer's  dia- 
lect and  understand  it  Philologists  assure  as 
that  even  Shakespeare's  English,  if  spoken, 
would  be  quite  unintelligible  to  oar  ears.  Great 
languages  need  centuries  to  grow;  their  scien- 
tific grammatical  frame-work  and  vast  vocabti- 
laries  represent  the  contributions  of  untold 
thinkers  and  writers.  Dialects,  on  the  othn> 
hand,  are  not  consdonsly  created ;  their  primi- 
tive origins  are  veiled  in  obscurity  or,  like  the- 
beginnings  of  human  speech,  entirely  unknown. 
They  grow  and  develop  naturally  like  trees. 
But  a  tongue  Oat  is  mer^  spoken  or  not  e»- 
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tensive]}'  written  cannot  -wdl  become  fixed :  for 
that  a  literature  is  necessary.  Chaucer  wrote  in 
bis  own  dialect  and  laid  the  foundation  of  a 
literature;  that  dialect  became  the  literal^  lan- 
guage. Tliere  were  four  distinct  dialects  m  an- 
cient Greece  —  the  Ionic,  Attic,  Doric  and 
.£olic  each  of  which  possessed  a  literature;  but 
the  greater  refinement  and  the  cultivation  of 
arts  and  sciences  in  Athens,  where  Attic  was 
spo^n,  final^  gave  that  dialect  the  superiority; 
it  became  the  Greek  laneuage.  Tnucydides 
wrote  in  Attic,  while  Herodotus  wrote  in  Ionic; 
yet  none  will  assert  that  the  "dialect*  of  Herod- 
otus was  a  corruption  of  that  of  Thucydides. 
The  modem  Greek,  or  Romaic,  is  derived  from 
the  Attic  form,  and  is  rather  a  dialect  than  a 
language,  notwithstanding  that  it  is  the  most 
important  tongne  in  the  Levant  The  Tuscan 
direct  became  the  language  of  Italy  through 
the  genius  of  Dante,  whose  mother-tongue  it 
was,  as  also  of  his  great  successor,  Petrarch. 
Itahan  has  many  dialects,  and  even  to  this  day 
the  Italians  have  not  deaded  which  is  the  cor- 
rect form  of  the  second  person  plural.  More 
than  half  of  the  people  use  voi,  and  the  rest, 
lei.  The  accident  that  Luther  spoke  the  High 
German  dialect  and  translated  the  Bible  into  it 
made  that  dialect  the  standard  German  lan- 
guage, though  here  again,  as  in  English,  enor- 
mous changes  have  taken  place  throtigb  the 
ademption  of  foreign  words.  The  Low  German 
or  Plattdcutsch  (Pladdiitsch)  bears  a  strong  re- 
semblance to  English,  while  some  of  the  South- 
ern GMman  dialects  arc  almost  incomprehensi- 
Ue  to  the  High  Gennan.  Just  as  London  has 
its  "cockney*  dialect,  so  both  Berlin  and  Vi- 
enna have  special  German  dialects,  easily  recog- 
mnble.  In  the  Slavonic  family  of  languages 
numerous  dialects  are  also  encountered.  The 
Great  Russian  is  remarkably  free  from  dialects: 
Ukrainian  9r  Little  Russian  may  almost  be  re- 
garded as  a  distinct  language  with  a  literature 
of  its  owa  But  fully  64,000,000  people  under- 
stand the  lileraiy  Russian  language — the  "Uo^- 
cow  dialect*  Few  living  languages  have  la 
many  dialects  as  the  Arabic  Not  infrequently 
one  finds  several  different  dialects  spc^en  in  the 
various  districts  of  the  same  ci^.  The  Uterary 
Arabic  is  inviobbly  fixed  by  the  Koran,  but  the 
■vutear*  Arabic  of  Egypt  differs  from  that  of 
die  Sudan,  while  ^eater  dialect  groups  e»st  in 


structed  langu^es)  are  spoken  throi^hout  cen- 
tral Asia  to  Qiina,  ai>d  also  as  far  north  as 
^  White  Sea.  Maltese  is  a  mixed  dialect  of 
Italian  and  Arabic  The  Jewish  dialecu  of  Eu- 
rope, though  based  upon  biblical  Hebrew  and 
the  neo-Hebraic  idiom  of  the  Talmud  and 
Mtshna,  incorporate  many  French,  German, 
Spanish,  Russian  or  Polish  words,  according  to 
flie  country  in  which  they  arc  spoken.  The  so- 
called  "Yiddish"  is  largely  German,  and  is  un- 
derstood throughout  Russia,  Austria-Hungry 
and  the  Balkans.  Chinese  may  be  divided  into 
two  branches  —  the  written  language  and  the 
spoken  language.  The  former  Is  understood  by 
all  who  can  write,  but  the  latter  is  so  violently 
split  up  into  dialects  that  sometimes  Giinese 
of  different  provinces  can  only  verbally  com- 
municate with  each  other  through  the  medium 


Malayan  and  Negrito  tribes.  The  great  lan- 
guages of  India  present  a  bewildering  mass  of 
dialects.  It  is  estimated  that  the  Iramic  and 
Indie  groups  of  the  Aryan  family  of  languages 
have  some  135  dialects ;  the  Dravidian,  about  30; 
the  Tibeto-Burman,  84;  the  island  of  Sumatra, 
14;  Celebes,  5;  Madagascar,  9;  in  Australasia, 
according  to  one  British  authority,  there  are 
112  aboriginal  languages  and  dialects.  In 
Africa,  Abyssinia  possesses  two  dialects  —  the 
Tigri  and  Amharic,  derived  from  the  EtUopic; 
the  Bantu  languages,  Haussa,  Snaheli  and  Vo- 
rata,  in  fact,  every  native  tongue,  is  split  up 
into  dialects  or  tribal  vernaculars.  Not  a  few, 
indeed,  are  unknown  to  white  men. 

From  the  above  outlines  it  may  be  gathered 
that  dialects  are  a  most  important  factor  in 
human  speech.  It  is  difficult,  in  fact,  to  draw 
a  sharp  line  of  demarcation  between  language 
and  dialect  Frenct  Italian  and  Spanish  were 
Latin  dialects ;  the  Scandinavian  lai^uages,  as 
well  as  Dutch  and  Flemish,  began  their  careers 
as  Teutonic  dialects;  Portuguese  and  Spanish 
were  cognate  dialects  which  might  have  become 
one  language  if  the  two  nations  had  not  been 
separated  politically.  As  regards  the  English 
literary  language,  it  would  be  more  correct  to 
call  that  a  dialect  than  some  of  the  "provincial* 
variations,  for  it  is  constantly  changing,  both 
in  spelling  and  pronunciation,  whereas  the 
"dialects*  in  remote  places  preserve  their 
forms  with  but  little  divergence  from  those 
of  their  Saxon  or  Celtic  ancestors.  One  who 
has  traveled  much  in  the  British  Isles  or  the 
United  States  can  quickly  distinguish  a 
speaker's  county  or  state.  It  may  be  said  that 
there  are  but  two  distinct  English  dialects,  the 
modem  English  and  the  Scottish;  on  the  other 
hand,  few  countries,  if  any,  have  more  variations 
from  the  common  literaiy  language  than  the 
English- spuking  nations.  The  Scottish  dia- 
lect exists  in  its  purity  only  in  the  earlier  poets, 
historians  and  other  writers.  In  Britain  every 
county  has  its  peculiarities,  which  are  some- 
times striking  and  diflicult  to  be  understood,  es- 
pecially in  Lancashire,  Yorkshire  and  Devon- 
shire. The  French-Canadian  dialect  is  vivid  and 
picturesque.  There  are  several  distinct  dia- 
lects in  the  United  States,  as  is  shown  by  the 
dialect  literature  of  the  East,  the  West  and  the 
South,  and  dialect  of  the  slums  of  New  York. 
Much  useful  research  work  has  been  done  t^ 
the  American  Dialect  Society.  Its  valuable 
publication,  Dialtct  Notes^  furnishes  interesting 
information  on  this  subject,  and  The  Ithaca 
DMect,  in  which  a  local  New  York  State  dia- 
lect has  been  investigated  1^  0.  F.  Emerson, 
shows  that  the  differentiations  of  language  In 
distinct  sections  will  some  day  furnish  abun- 
dant material  for  the  student  of  dialect.  British 
scholars  have  devoted  much  attention  to  the 
subject  Modem  ^provincial  English  has  been 
carefully  studied,  its  origin  traced  and  locality 
recorded  in  the  papers  of  the  English  EHalect 
Society  (1873-96).  In  1898  the  first  volume  of 
Wright's  great  'Dialect  Dictionary'  appeared 
(completed  190S).  Consult  Axon,  W.  E.  A., 
•English  Dialects  in  the  18th  Century'  (London 
1883);  Bonaparte^  Prince  Louis  Luden  <On 
the  Dialect  of  Eleven  Southern  and  South- 
western Counties,  with  a  new  Oassification 
of  the  EngUsh  Dialects'  (London  1877)  ;  also 
his  works  on  the  Basque,  French  and  It^ian 
Dialects;    Conway,    'ItaUc   EHalects*    (pxford 
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1900);  Ellis,  Dr.  A.  J..  'Enelish  Dialects  — 
Their  Homes  and  Sounds'  (London  1890) ; 
and  'Existing  Phonology  of  English  Dialects' 
(London  1S89)  ;  Grober,  'Grundnss  der  roman- 
ischen  Fhilologie'  (Strassburg  1906) ;  Halde- 
man,  'Pennsylvania  Dutch'  (1872) ;  Monad, 
'Crestomana  italiana  dei  Primi  Secoli'  (Turin 
1913);  Morris,  Dr.  R,  <0n  the  Survival  o£ 
Old  English  Words  in  our  Dialect'  (London 
1876)  ;  Paul,  'Grundriss  der  germanischen 
Philolo^e'  (Strassbui^  190(H») ;  Skeat,  W. 
ProvinciS     EngUsti    Glo 


___!  of  1691  (London  1874);  Skeat  and  El- 
worthy,  'Specimens  of  English  -  Dialects' 
(London  1879);  Winkler.  J.,  'Dialektikor' 
(Berlia  1874). 

Henki  F.  Klein, 
Editorial  Staff  of  The  AitiericoHO. 

DIALECTIC,  the  art  of  separating  a  sub- 
ject into  its  parts  by  discussion.  It  thus  in- 
cludes both  the  use  of  reason  and  speech,  and 
is  the  process  of  defining  an  idea  or  principle 
and  testing  the  definition  by  showing_  all  the 
consequences,  both  positive  and  negative,  that 
it  involves. 

Aristotle  is  reported  to  have  said  that  Zeno 
the  Eleatic  was  the  father  of  dialectiii  The 
justification  of  this  remark  is  found  in  the  fact 
that  Zeno  defends  the  position  of  his  school  by 
showing  through  a  process  of  reasoning  the  ab- 
surd and  contradictory  resists  that  follow  from 
the  conceptions  defended  by  their  opponents. 
With  Socrates  dialectic  is  an  art  of  investigat- 
ing a  subject  by  means  of  conversation  carried 
on  by  two  or  more  persons,  each  of  whom  con- 
tributes something  to  the  result,  proposing  defi- 
nition^ or  calling  attention  to  certain  aspects  of 
the  subject,  or  certain  nesative  cases  that  had 
been  overlooked  Thus  Xeaophon  ('Memora- 
tulia,'  Chap,  v.)  tells  us  that  Socrates  said  that 
dialectic  was  so  called  because  it  is  an  inquiry 
pursued  by  persons  who  take  counsel  together, 
separating  the  subjects  considered  accormng  to 
their  kinds.  Plato  extends  the  use  of  the  term 
and  makes  it  the  art  of  working  up  by  a  method- 
ological procedure  of  thought  to  a  knowledge  of 
the  highest  principles  of  things.  As  he  says 
('Republic,'  bk.  v.),  it  is  the  method  by  which 
'reason  avails  itself  of  hypotheses,  not  as  first 
principles,  but  as  general  hypotheses,  that  is,  as 
stepping-stones  and  helps  whereby  it  may  force 
its  way  up  to  something  not  hypothetical  and 
arrive  at  the  first  principles  of  all  things  and 
seize  it  in  its  grasp.'  For  Plato  then  dialectic 
is  the  term  used  to  describe  all  logical  thiiddng. 
Aristotle,  however,  does  not  use  the  term  to 
cover  his  art  of  logical  demonstration  from 
necessary  principles,  but  ascribes  to  it  a  lower 
place,  describing  it  as  the  method  of  dealing 
with  what  is  merely  probaMe,  or  of  arriving  at 
what  is  most  likely  to  be  true  in  cases  when  cer- 
tain demonstration  is  impossible. 

The  term  dialectic  has  also  frequently  been 
used  in  ancient  and  modem  times  to  denote 
an  empty  or  sophistical  art  of  playing  with 
words  or  operating  with  concepts  that  have  no 
real  meaning  or  content  Thus  Kant  in  the 
'Critique  of  Pure  Reason*  employs  the  word 
in  this  seuse  to  denote  *the  false  pretense  of 
knowledge  that  is  based  on  illegitimate  concepts 
^t  have  no  real  basis  in  experience.'     He 


names  the  third  main  divitioa  of  his  Work 
'Transcendental  Dialectic.'  and  devotes  it  to  a 
s3'stematic  exposure  of  the  emptiness  and 
futility  of  this  form  of  reasoning.  Hegel,  on 
the  other  hand,  uses  the  term  to  describe  the 
true  method  of  the  development  of  thou^^t 
According  to  him  there  is  in  thought  an  in- 
ternal principle  of  development  in  virtue  of 
which  It  moves  through  three  stages^ from  a 
thesis  or  positive  position  to  the  antithesis  or 
negative  view  that  is  contradictory  of  the  start- 
ing-point, then  finally  to  the  synthesis  or  recon- 
ciliation of  the. two  opposing  views.  Hegel 
develops  this  into  a  umversal  method  of  pro- 
cedure, regarding  it  as  a  process  that  exhibits 
both  the  development  of  the  tbougfat'process  and 
also  nature  of  reality,  and  pointing  out  illus- 
trations of  its  course  in  history  and  in  many 
departments  of  life  and  thought. 

James  £.  Ckeighton, 
Professor  of  Logic  and  Metafkymci,  ConuU 
University. 

DIALLAGE,  X'iUi],  a  laminated  variety 
of  pyroxefie  of  a  green  or  brown  color  and 
of  pearly  lustre.  It  resembles  diopsidc  in  com- 
position and  is  also  closely  akin  to  augite.  The 
word  is  also  used  to  designate  bronzite  and 
enstatite. 

DIALOGUE,  a  conrersstion  or  conference 
between  two  or  more  persons.  The  dial<^uesof 
Plato  are  a  sort  of  philosophical  drama.  The 
Socratic  dialogue  consists  of  questions  and 
answers,  and  tne  person  questioned  is  obliged, 
by  successively  assenting  to  the  interrogatories 
put  to  him,  to  come  to  the  conclusions  which 
the  questioner  wishes  to  produce.  The  Socratic 
method  has  been  adopted  in  modem  times  as  a 
means  of  instruction  in  certain  schools.  Lncian 
claimed  to  be  the  inventor  of  humonaus  dia- 
logue (see  DiALOGiTES  or  -ras  Dead),  Erasmus 
of  Rotterdam,  and  subsequently,  among  the 
(Germans,  Lessing,  Moses,  Mendelssohn,  Engel, 
Herder,  Jacofai,  Solger,  have  written  in  this 
form.  In  comic  and  satiric  dialogue  Wieland 
has  imitated  Lucian.  Among  the  most  distin- 
guished Italian  writers  of  dialogue  are  Petrarch 
('De  vera  sapienlia'),  Machiavelli,  Gelli,  Al- 
garotti  and  Gozri ;  and  among  the  French,  Sar- 
rasin,  Mslebranche,  F&iclon  and  Fontcnelle, 
Among  the  English,  Bi^iop  Berkeley  and  Hurd 
have  imitated  Plato  and  Harris,  Cicero.  Lord 
Lyttelton's  'Dialogues  of  the  Dead'  (q.v.)  and 
Addison's  'Dialogues  on  Medals,'  are  well 
known,  but  Lander's  'Imaginary  Conversations* 
is  the  finest  production  in  English  belotiging  to 
this  class  of  works.  In  the  drama,  the  dialogue, 
in  a  narrower  sense,  is  opposed  to  monolo^e  or 
soliloquy;  in  the  opera,  it  is  that  which  is 
spoken,  in  opposition  to  that  which  is  simg. 

DIALOGUES  OF  THE  DEAD.  Lucian 
is  a  remaricabic  figure  in  the  world's  literature. 
A  native  of  Syria  and  living  in  the  2d  cen- 
tury A.i>.,  he  wrote  the  best  Greek  that  had  been 
written  in  300  years,  and  was,  indeed,  "the  last 
great  master  of  Attic  eloquence  and  Attic  wiL* 
At  the  same  time  he  is  distinctively  modem  in 
flavor,  and  with  his  wide  knowledge  and  ex- 
perience of  the  world,  his  shrewd  and  penetrat- 
ing observation,  fertile  imagination,  skilful  de- 
lineation of  character,  dramatic  power,  rare  wit 
and  gift  of  satire,  would  have  been  as  much  at 
home  in  the  20th  century  as  in  the  2d.   He  bor- 
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rowed  the  dUlogw  from  Plato  but  breathed 
into  its  severe  and  dignified  form  the  mockiiig 

Sirit  of  Aristophanes,  to  whom  indeed  he  ii 
ise  aids  in  spirit.  The  'Dialogues  of  the  Dead* 
are  probably  the  best  known,  though  not  the 
best,  of  his  works.  The  conversations  of 
Oi^sseus  with  the  various  sliades  in  Hades 
(Homer's  'Odyssey'  XI)  doubtless  siMgcstcd 
the  idea,  but  all  else  was  original  with  Luciui; 
so  that  he  may  very  properly  be  called  the  m- 
ventor  of  this  s^le  of  composition,  in  which  he 
has  found  many  modem  imitators,  for  example. 
Lord  Lyttelton,  Fontenelle  and  Fenelon,  in  their 
works  of  the  same  title,  and  Waiter  Savage 
Landor  in  his  'Imaginary  Conversations.*  Con- 
sult Rentsch,  'Das  Totengesprach  in  der  Lit- 
teratur.'  The  Dialogues  are  satires  upon  human 
life  and  society,  the  vanity  of  human  hopes  and 
pursuits;  wealth,  power,  beauty,  strength,  the 
disputations  of  philosophy  furnished  the  ma- 
terials, and  some  philosopher  like  Diogenes  or 
Menippus  is  usually  the  commentator.  The 
shortest  of  the  30  dialogues  may  give  some 
idea  of  their  quality  (VIlI). 

C  Why,  'tis  the  proverb  fulfilled  I  The 
fawn  hath  taken  the  lion. 

D.  What's  the  matter  Cnemon? 

C  The  matter  I  I  have  been  fooled,  miser- 
ably fooled  I  have  passed  over  all  whom  I 
should  have  liked  to  make  m;  heirs,  and  left 
my  money  to  the  wrong  man. 

D.  How  was  that  ? 

C.  I  had  been  speculating  on  the  death  of 
Hermolaus,  the  millionaire.  He  had  no  chil- 
dren, and  my  attentions  had  been  well  received 
by  him.  I  tnotight  it  would  be  a  good  idea  to 
let  him  know  that  I  had  made  my  will  in  his 
favor,  oti  the  chance  of  its  exdttng  bis  emula- 

D.  Yes;  and  Hermolaus? 

C.  What  his  will  was,  I  don't  know.  I  died 
suddenly — the  roof  came  down  about  my  ears; 
and  now  Hermolaus  is  my  heir.  The  pike  has 
swallowed  hook  and  bait. 

D.  And  your  anglership  into  the  bargain. 
The  pit  that  you  di^ed  for  other  .  .  . 

C  'That's  about  the  truth  of  the  matter,  c«n- 

Charles  FoRgTEH  Smith. 
DIALOGUES  OF  LEOPARDI,  The. 
Leopardi's  philosophical  paragraphs,  known  to 
Italians  as  the  'Operette  morali'  are  mostly  in 
dialogue  form;  but  they  are  not,  as  regards  sub- 
stance, to  be  taken  apart  from  the  other  pruse 
works  composed  by  hJra  largely  in  1824j  pub- 
lished first  in  1827,  and  again  with  slight  addi- 
tions in  1832;  nor  apart  from. his  'Thoughts,' 
belonging  to  his  later  days  in  Naples,  and  his 
'Notebook'  compiled  between  1817  and  1832. 
These  works  contain  the  clearest  exposition  of 
Leopardi's  peculiar  attitude  toward  life  that 
we  possess.  In  them  many  of  the  themes 
made  famous  by  the  poems  are  restated  or  an- 
ticipated in  a  difEerent  aesthetic  compound.  Here 
the  sarcasm  is  merciless,  violent  and  impotent, 
lashing  men  and  nature  in  a  despair  that  per- 
mits itself  no  delusions.  The  style  shows  traces 
of  a  certain  pedantic  classicism  not  wholly 
vivified  by  contact  with  the  living  Tuscan 
speech.  Erudite  also  are  the  motives  from 
which  the  humor  is  made  to  spring.  But  the 
movement  is  vigorous  and  the  attack  relentless. 
The  dialogues  are  models  of  compactness, 
clarity,  condsion,   representhtg  indeed  the  re- 


sults of  Leopardi's  meditations  on  aesthetic 
theory  and  his  ideas  on  prose  forms,  the  de- 
velopment of  which  can  be  reconstructed  from 
others  of  his  writings. 

Too  little  read  by  those  who  know  Leo- 
pardi  only  as  a  poet,  the  dialogues  are,  on  the 
other  hand,  often  overestimated  as  regards  their 
philosophical  valtK.  Leopardi's  pessimism  is  not 
a  coherent  system.  His  repudiation  of  justice, 
virtue,  glory,  patriotism,  even  of  truth  and  love, 
is  in  realit);  an  affirmation  of  these  same  objects 
as  human  ideals,  though  they  are  regarded  by 
him  as  unattainable  by  man.  What  is  con- 
sidered, and  what  he  states,  as  his  "irfiilosophy* 
amounts,  thus,  only  to  a  social  satire  that  easily 
degenerates  under  his  vehement  bias  into  an 
unreasoning  and  not  rarely  ungracious  scoid 
Leopardi  borrows  the  principal  phrases  and 
some  of  the  spirit  of  French  mechanistic  deism 
of  the  18th  century.  Suppressing  the  absentee 
deity  of  that  school  —  it  was  in  truth  a  useless 
encumbrance  in  social  reform  —  he  has  left  on 
his  hands  a  hollow  lifeless  world  in  which 
theorerically  not  even  suicide  is  worth  while 
and  whidi  is  not  resilient  enough,  for  a  tennis 
match  between  Atlas  and  Hercules.  What  be- 
comes meanwhile  of  the  humanitarian  ism,  so 
productive  in  political  and  social  consequence, 
that  logically  springs  from  the  doctrines  of 
French  rationalism?  This  consequence  Leo- 
pardi, gritting  his  teeth,  everywhere  denies ;  but 
denies  in  words  only;  for  humanitarianism  re- 
mains the  universal  trait  in  his  deepest  moods, 
C'  »t  as  it  is  the  leaching,  if  moral  there  be,  of 
is  dialogues,  "Live,'  says  Nature  to  the  Soul, 
"be  great  and  unhappyr* 

Greatness  Leopardi  defines  as  "living  in  ac- 
cord with  nature,"  realizing  the  sublime  "ex- 
cellence* of  which  man  discerns  the  potentiality 
within  him.  If  the  first  phrase  is  a  platitu^ 
of  the  French  philosophastera,  the  second  con- 
cept embraces  all  the  traditional  formuhe  of 
classic  and  Christian  ethics,  abstracting  of 
course,  the  mystical  virtues  of  faith.  Hence 
the  reactionary,  aristocratic  toryism  of  Leo- 
pardi's misanthropy,  his  ridicule  of  pretended 
progress,  of  social  reform,  of  scientific  dis- 
covery and  applied  inventiveness.  These  for 
him  are  so  many  phantoms,  so  many  delusions 
with  which  cowardly,  mean-souled  mortals  con- 
sole themselves  because  they  are  afraid  to  look 
the  miserable  unredeemable  lot  of  mankind  un- 
flinchingly in  the  face.  In  this  destructive 
criticism  of  life  Leopardi,  it  is  ajiparent,  holds 
no  view  of  which  the  Catholic  idealist  of  his 
time  would  not  have  approved.  His  pessimism 
is  the  point  from  which  Manzoni  starts  to  con- 
struct an  edifice  of  Christian  hope,  and  Foscolo 
to  seek  a  reason  for  existence  in  aesthetic  con- 
templation and  artistic  creation.  Leopardi,  on 
the  contrary,  spreads  devastation  around  him- 
self and  then  rages  at  its  melancholy  expanse. 
With  folded  arms  he  views  from  a  superior 
pinnacle  the  bootless  stru^te  of  humanity  for  a 
goal  (happiness)  beyond  its  reach;  and  from  his 
solitude  tie  looks  forward  to  a  time  when  men 
have  become  extinct,  with  insects  and  beasts 
inheriting  the  earth,  the  sun  itself  grown  cold 
and  a  dim  moon  performing  purposeless  revolu- 
tions about  a  planet  that  is  only  a  scpulchra 

If  we  put  the  dialogues  in  their  true  social 
and  political  tradition,  we  see  how  the  republi- 
can and  socialistic  movements  based  on  French 
natiotialism  failed  to  redeem  and  integrate 
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are  reflected  wilii  equal  cleamess  in  Uanzoni's 
'Betrothed' 

AxTBUK  LiyiNGEToir. 
DIALOGUES  OP  PLATO,  Jowett's 
TranslKtioii  of.  The  worst  and  the  best  of 
Benjainin  Jowett's  translation  of  Plato's  Dia- 
lo^es  is  expressed  in  two  eontemponuy 
epigrams.  Ingram  Bywater,  Fellow  of  Exeter 
College,  Oxford,  and  JowWt's  successor  as 
Regius  professor  of  Greek,  used  to  say,  half  in 
jest,  *I  do  rot  suppose  he  ever  looked  at  any 
text  of  Plato  beyond  Parker's  little  Oxford 
edition* ;  and  it  was  the  opinion  of  Sir  Richard 
Jeblfc  of  Cambridgt  that  "Jowett  made  Plato 
an  English  classic?  The  master  of  Balliol 
was,  in  fact,  notoriously  deficient  in  the  so- 
called  science  of  philology.  The  first  edltioo 
of  hb  Plato  was  replete  with  manifest  errors, 
and  the  correctness  of  the  third  edition  is 
owing  in  some  measure  to  hia  docility  in  follow- 
ing tne  strictures  of  his  critics.  But  even  the 
third  ^standard)  edition  is  not  always  a  safe 
guide  in  details.  But  Jowett  was  not  writing 
a  crib,  nor  was  his  concern  much  with  the  nice- 
ties of  Greek  grammar.  He  was  a  theolt^fian 
and  a  student  of  statescraft  as  well  as  a  pro- 
fessor of  Greek,  and  he  was  interested  more  in 
the  .character  and  practical  career  of  his  pu^Mls 
than  in  their  scholarshii;.  Plato  was  to  Jowett 
a  depositoi^  of  the  wisdom  of  the  ancient 
world,  which,  with  the  oarallel  wisdom  of 
Christian  theology,  formeo  the  basis  of  sound 
tradition.  In  such  a  spirit  the  Dialogues  were 
offered  to  Englishmen,  and  it  is  in  large 
measure  owing  to  this  spirit  that  the  tr^uislation 
of  the  Dialogues  has  the  manner  of  an  English 
classic.  More  s^cifically,  Jowett's  success  is 
attributable  to  his  sensitiveness  to  the  peculiari- 
ties of  the  Platonic  style.  The  characteristic 
virtue  of  this  style  is  its  ^ower  of  conductinfc 
a  philosophical  argument  in  the  natural  give- 
and-take  of  cultivated  gentlemen  seeking  the 
truth  together,  or  in  the  no  less  natural  tbrust- 
and-parry  of  a  genuine  seeker  disputing  with 
sophistical  babblers  and  baiting  them  with 
irony  and  sarcasm.  There  never  has  been  any 
Other  langua^  not  even  Gredc  in  the  hands  of 
any  other  wnter,  so  finely  adapted  as  Plato's  at 
its  best  for  iust  this  sort  of  conversation,  shift- 
ing as  it  does  with  incomparable  ease  from 
li^t  to  grave  end  from  bantering  personali- 
ties to  the  solemn  intuitions  of  eternity.  And 
it  is  just  this  note  of  refined  and  free-ranging 
conversation  that  Jowett,  by  some  gift  of  sym- 

Klhy,  has  caught  and  transferred  to  his  Enj;- 
h.  We  seem  not  to  be  listeners  among 
strange  men  in  a  remote  age,  but  among  men 
of  modem  London  or  Oxford  discussing  the 
ever  old  and  ever  new  themes  of  justice  and 
temperance  and  bravery  and  wisdom  and  the 
ways  of  God's  high  providence.  If  Jowett  fails 
anywhere,  it  is  in  his  rendering  of  some  of  the 
more  poetical  passages  of  the  original,  where 
for  the  moment  the  speaker  is  rapt  out  of  the 
ordinaiy  tone  of  conversation.  At  times  Jowett 
is  too  little  'literary*;  but  the  fault  is  on  the 


ri^t  side.  Readert  who  have  no  Greek  often 
ask  how  much  of  Plato  can  be  got  out  of  Jowett 
They  can  get  much,  but  not  all.  The  chief 
obsOcle  in  their  way  is  the  imperfect  corre- 
spondence between  the  Greek  ediical  terms  and 
their  inevitable  equivalents  in  any  modem 
speech.  Thus,  tdphrosvni  is  commonly  ten- 
dered by  the  English  *temi)eranc^*  and,  indeed, 
no  nearer  equivalent  is  availaWe,  Yet  "temper- 
ance* is  very  far  from  covering  the  full  sense 
of  die  origmal,  which  conveys  the  notion  of 
moderation,  but  embraces  also  the  wider  notion 
of  the  mens  lana  in  corpore  sano  and  is  deeply 
colored  by  the  peculiar  graces  of  Hellenic  life. 
There  is  no  possible  way  to  acquire  the  right 
feeling  for  such  a  word  — and  a  vast  amount 
of  Plato's  [rfiilosophy  revolves  about  just  such 
terms  —  except  by  long  familiarity  with  it  in 
its  native  setting.  What  can  be  done  to  trans- 
fer that  setting  to  a  new  medium.  JowcK,  per- 
haps, has  done;  but  he  is  not  Plato,  and  En^ish 
is  not  Greek. 

Pavl  Eluex  M<n£. 

DIALYSIS,  a  physical  process  used  prin- 
dpall^r  by  chemists  for  the  separation  of  cry- 
stalloid elements  contained  in  a  mixture  with 
colloids,  the  former  being  bodies  which  diffuse 
readily,  such  as  sugar,  salt,  bichromate  of 
potassium,  etc;  the  Tatter  bodies  which  diffuse 
with  difficulty  or  not  at  all,  bodies  resembling 
glue  or  gelatin,  such  as  gum,  starch,  caramel, 
albumen,  and  many  of  the  ordinary  constituents 
of  food.  The  dialysis  is  effected  by  pouring  the 
mixed  solution  of  crystalloitt  and  colloid  on  a 
sheet  of  parchment  or  similar  animal  membrane 
stretchea  over  a  wood  or  gutta-perclka  hoop 
in  the  fashion  of  a  tambourine.  The  parch- 
ment is  allowed  to  float  on  a  basin  of  water. 
In  a  short  time  all  the  crystalloid  bodies  will 
have  passed  throu^  the  membranous  septum 
into  uie  pure  water,  while  the  colloid  matter 
will  remain  almost  entirely  in  the  dlalyxer. 

piAHAGNETISM,  the  phenomena  of  re- 
pulsion  under  magnetic  conditions,  as  contradis- 
tinguished from  the  attraction  shown  in  the 
case  of  iron,  nickd  and  cobalt  in  the  presence 
of  a  magnet  The  substances  exhibiting  such 
repulsion  to  the  magnetic  force  are  termed 
diama^etics.  At  the  head  of  the  list;  as  show- 
ing diamagnetism  in  the  greatest  degree,  is 
trismutfa.  Other  diamagneitics,  more  or  less 
strongly  marked,  are  gjDld,  silver,  copper,  linc, 
lead,  antimony,  cadmium,  mercury,  iridium, 
uranium,  tungsten  and  some  others.  See 
Magnitisu. 

DIAMANTE,  de'4-man'ta,  Jiun  Bautista. 
Spanish  dramatist:  b.  Madrid  at  what  date  is 
unknown;  1626^  1630  and  1640  have  been  sug- 
gested by  various  chroniclers.  The  date  of  his 
death  is  also  unknown,  but  appears  to  have 
been  previous  to  1684.  He  was  a  knight  of 
Saint  John,  and  wrote  about  50  plays.  His 
earliest  extant  work  is  'El  hon radar  de  su 
padre,'  based  on  Comeille's  'Le  Gd.'  His 
most  popular  work  was  'La  Judta  de  Toledo,'  a 
work  which  modem  scholarship  has  shown  to 
be  only  a  slight  redraught  of  'La  desgraciada 
Raquel>  of  Mira  de  Mescua.  His  plays  were 
published  in  book  form  (2  vols.,  Madrid  1670, 
1679).  The  'Biblioteca  de  autores  espafioles' 
contains  four  of  his  plays.  Consult  Fee,  A.  I„ 
A^  'Etudes  sur  I'ancien  theatre  espagncd:  les 
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trois  C)d>  <Paria  1873),  and  Reniwrt,  H.  A, 
■Mira  de  Mescua  et  La  Judia  de  Toledo'  (in 
Retme  Hispamtpie.  Vol.  VII,  ib.  1900). 

DIAMANTINA,  Brazil,  city  lying  some- 
what north  of  the  centre  of  the  slate  of  Minas 
Geraes,  in  a  region  foimerly  well  known  on 
account  of  its  abundant  production  of  diamonds. 
At  the  present  titne  the  wealth  of  the  state  is 
derived  from  agricultural  and  manufactaring 
industries;  nevertheless  Diamantina  continues 
to  prosper,  being  well  situated  with  reference 
to  the  Sao  Francisco  River  system,  and  the 
routes  of  travel  between  Rio  de  Janeiro  and  the  ' 
interior.  Its  climate  ts  gix>d,  owing  to  its  ele- 
vation above  sea-level   (about  4,000  feet).    It 


turcs,  and  also  diamond-cutting  and  goldsmitbi' 
establishments.  Diamantina  was  founded  in 
1730.  It  fonnerly  was  c«lkd  Tejuco.  Fop. 
about  14,00a 

DIAUENIA,  genus  of  venomous  snakes  of 
Australia-    See  SotrsNTs. 

DIAMETER,  a  straight  line  drawn  through 
the  centre  of  a  circle,  and  terminated  both  ways 
by  the  circumference.  It  thus  divides  the  circle 
into  two  equal  parts,  and  is  the  greatest  chord. 
The  radius  is  half  this  diameter,  and  conse- 
quently measures  the  distance  between  the  cen- 
tre and  circumference  of  a  drcle.  The  leiigdi 
of  the  diameteris  to  the  length  of  the  circumfer- 
ence of  the  circle  as  lis  to  3,14159265  .  .  ,,  flie 
latter  number  bein^  an  interminable  decimal,  A 
diameter  of  a  conic,  in  general,  is  the  locus  of 
the  mid-points  of  a  family  of  rarallel  chords, 
and  is  always  a  straight  Ime.  The  one  of  the 
family  of  parallel  chords  that  is  also  a  diameter 
is  said  to  be  the  conjugate  diameter  of  the 
first  one.    See  Quadratube  or  the  CncLS. 

DIAHOND,  a  natural  form  of  cation, 
highly  valued  as  a  predous  stone  when  trans- 
,  parent  and  of  the  crystalline  form.  The  dia- 
mond crystallizes  in  the  cubic  or  monometric 
system,  its  common  form  bein^  the  regular 
octahedron  or  a  modification  of  it.  The  faces 
are  often  curved  and  the  general  form  of  the 
crystal  is  more  or  less  rounded.  The  surface 
of  the  diamond  frequently  exhibits  striK  and 
trianjpilar  impressions,  while  the  interior  may 
contain  microscopic  cavities  and  various  in- 
dusions,  often  black  carbon.  It  is  the  hardest 
substance  known,  but  is  deavable;  spedfic 
gravity,  3.52.  It  is  generally  colorless,  but 
soRietunes  tinged  with  yellow,  pink,  red,  orange, 
green,  blue,  brown  or  blade.  Blue,  red  and 
green  are  exceedingly  rare  colors.  The  finest 
deep  red  diamond  loiown  is  that  in  the  posses- 
sion of  the  Russian  Crown,  purchased  in 
the  time  of  the  Emperor  Paul  of  Russia. 
Li^t  yellow.  Straw  and  brown  are  the 
most  common  colors;  rich  yellow  and 
browns  are  also  h^ly  prized.  Some  bluish- 
wbite  Brazilian  diamonds  are  phosphorescent  in 
the  dark  after  exposure  to  the  sunlight  The 
color  is  attributed  to  the  presence  of  a  possible 
hvdrocarbcoi,  called  Tiffanyite.  This  phos- 
phorescence is  a  property  pectiliar  also  to 
alizarin.  Exposed  to  the  Roentgen  or  X-ray 
the  diamond  is  transparent  when  radiographed, 
imitation  diamonds  appearing  opaque.  The 
diamond  phosphoresces  when  exposed  to 
roentgen  rays,  polonium  or  radimn^  retaining 
the  light   for  some    time.    The   bntliancy  ol 


the  gem  is  caused  by  the  planes  reflcctins:  all 
the  fight  that  strikes  them  at  an  an^e  exceed- 
ing M  degrees  13  minutes.  The  index  of 
retraction  is  2.439,  being  exceeded  only 
by  that  in  cbromate  of  lead  and  oi]^iment. 
"nie  diamond  is  unaffected  by  any  liquid  and 
infusible  at  the  highest  attainable  temperature. 
It  gradually  bums  away  at  from  760°  to  875" 
C,  according  to  hardness,  before  the  oxy-hydro- 
geii  blowpipe,  or  when  heated  and  plunged  into 
an  atmosphere  of  ox^:en,  carbonic  aad  then 
being  produced.  Exposed  to  the  intense  beat  of 
the  voltaic  arc,  the  diamond  becomes  converted 
into  graphite  at  3600°  centigrade.  Besides 
its  value  as  a  gem  it  is  of  great  use  in  the  arts 
and  manufactures.  Diamond  dust  is  used  for 
polislung  other  gems,  for  slicing  gems  of  ■ 
all  lands,  agate,  jade  and  other  hard  substances. 
A  crystal  with  natural  rounded  edges  is  used 
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fenerally  to  a  depth  of  only  1-100  of  an  inch, 
ut  determines  Uie  direction  in  which  the  glass 
shall  break;  a  cut  of  this  depth,  while  scarcely 
showing,  breaks  well,  whereas  a  deep  scratch 
does  not  Natural  fragments  or  splinters  or 
cleavages,  either  with  the  natural  edge  or 
sharpened  to  a  point  are  used  for  engraving 
on  glass  and  other  hard  substances;  a 
splinter  is  also  used  as  a  tool  for  turn- 
ing glass  lenses  in  a  lathe;  and  rough 
diamonds,  too  imperfect  to  be  used  as 
^ems,  are  mounted  as  boring  tools  for  perforat- 
ing tiie  softer  rocks.  The  amorphous  black 
varied,  the  carbon,  carbonado,  or  Sort,  is  used 
for  boring  hard  rocks.  Rock  to  the  depth  of  a 
mile  has  been  bored  with  this  material.  It  sells 
for  $90  a  carat  the  value  per  carat  of  a  fine 
transparent  rough  diamond  of  from  one  to 
two  carats,  as  often  only  33^  to  40  per  cent  of 
the  crystal  is  left  in  the  gem  after  the  operation 
of  cutting. 

The  finest  old  East  Indian,  the  Jagers- 
fontein,  the  Rivers  and  the  blue  Wesselton  dia- 
monds are  all  of  approximate^  one  grade. 
The  finest  Jagers  and  the  finest  River  diamonds 
are  known  as  "extra- Jagers*  and  'extra 
Rivers"  respectively.  The  Wesselton  is  the 
quality  superior  to  a  fine  'Cape.'  The  Cry- 
stals, or  fine  CZapes,  as  they  are  called,  are  of 
the  first  quality  and  always  have  a  fine  tint. 
The  Silver  Capes  have  a  yellowish  tint,  while 
the  Bywaters  have  a  decided  yellow  tint.  When 
the  color  is  pure  and  rich  yellow,  it  is  known 
as  'fancy^  yellow.*  Diamonds  from  the 
Premier  mine  occasionally  have  the  faint  milki- 
ness  or  doudiness  of  the  Brazilian  diamonds. 
Bultfontein  diamonds  are  steel  in  color  and 
occasionally  contain  minute  black  carbon  spots. 
No  whiter  diamonds  were  ever  found,  even  in 
India,  than  are  now  found  in  the  Jagersfontein, 
the  Wesselton  and  Bultfontein  mines. 

Ori^nally  diamonds  were  preserved  in  their 
ctystallme  forms.  But  about  1300  a.d.  in  Enrope, 
and  perhaps  earlier  still  in  India,  the  art  of 
polishing  and  shaping  them  seems  to  have  been 
practised,  and  it  was  gradually  perfected  in  the 
course  of  Che  ensuing  centuries.  Such  an  otrtah- 
edral  diamond  set  in  a  gold  ring  was  found  on 
the  hand  of  Charlemagne  at  his  tomb  tn  Aix-la- 
chapelle.  The  Invention  of  the  cutting  of  re^- 
lar  facets  by  polishing  the  diamond  on  a  rotating 
disk  covered  with  diamond  dust  has  been 
commonly  attributed  to  Lodowidc  van  Ber^em 
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diameter,  are  of  soft  steel  covered  with  diamond 
dust  and  oil,  and  made  to  revolve  at  3,000  revolu- 
tions a  minute.  This  gives  the  diamonds  the 
artistic  smooth  surfaces  and  sharj^y  defined 
edges.  They  are  secured  in  a  fusible  metal 
dop  or  holder,  held  by  a  metal  damp  to  the 
-wheel.  The  process  is  slow  and  tedious,  and 
re(|iiireE  great  skill  to  produce  fine  results.  Until 
thirty  years  ago  Amsterdam  was  the  great  dia- 
mond-cutting centre  of  the  world,  but  the  finest 
cutting  is  also  done  in  the  United  States,  and. 
in  a.  great  measure  by  machinery.  As  to  the 
■cutting  process:  Diamonds  are,  first,  cleaved; 
that  is,  along  the  line  of  cleavage  of  the  stone  a 
tmy  cut  is  made  by  scratching  the  stone  with 
another  diamond  at  the  point  where  it  is  de- 
sired to  cleave  it,  then  a  dull  kniCC'edge  is 
placed  in  the  cut,  and  a  sharp  blow  will  separate 
the  stone  on  a  cleavage  plane.  More  recently, 
they  are  sawed  with  thin  circular  blades  of 
phosphor-bronze  charged  with  diamond  dust 
and  oil.  Secondly,  diamonds  are  cut  by  rub- 
bing two  diamonds  together  ('diamond  cut 
diamond,"  as  the  old  adage  says),  the  stones 
being  cemented  with  shellac  to  two  pieces 
of  wood  or  handles  which  are  held  in  the 
hands,  and  rubbed  together  tilt  they  are  of 
the  desired  form.  This  also  has  been  super- 
seded partly  by  an  American  machine.  The 
diamond -cutting  trade  is  carried  on  by  8,000 
cutters  and  over  30,000  people  are  employed 
in  preparing  and  setting  the  gems.  A  'rose' 
diamond  is  one  which  is  quite  flat  under- 
neath, with  its  upper  part  cut  into  12  or  more 
little  faces  or  facets,  usually  triangles,  the 
uppermost  of  which  terminates  in  a  point.  A 
"table'  diamond  is  one  which  has  a  large 
rectangular  face  on  the  top,  surrounded  by 
four  lesser  rectangles.  A  'brilliant"  diamond 
is  one  which  is  cut  ia  faces  both  at  top  and 
"bottom,  including  the  table  at  the  top  and  the 
culet  at  the  bottom;  there  are  32  faces  on  the  top 
above  the  girdle,  and  24  on  the  back,  58  in  all 
Sometimes  eight  more  facets  are  added  making 
64  in  all.  The  greatest  amount  of  brilliancy 
and  beauty  is  developed  in  the  diamond  by  the 
■brilliant  cut*;  98  per  cent  of  all  modem  dia- 
monds are  cut  in  this  form.  Very  few  are 
at  present  "rose-cut"  or  "table-cut,"  though  the 
rose-cut  has  been  more  or  less  in  vogue  from 
the  17lh  century;  the  table-cut  was  favored 
during  the  15th  and  16th  centuries. 

Some  of  the  square  or  oblong  diamonds  are 
briliiant-cut  with  pointed  facets  as  on  the  other 
diamonds;  but  there  is  another  type  of  cutting 
known  as  the  "emerald  cut,"  in  which  there 
are  generally  three  rows  of  gallery  —  or  de- 
gree-cutting, as  it  is  termed  — above  the  girdle, 
'and  they  are  degree-cut  in  the  back.  The  brio- 
lette  is  a  stone  that  is  ^r-shape,  heart-shape, 
or  irrt^ular  shape,  and  is  covered  entirely  with 
minute  facets.  The  navelle,  or  marquis^  are 
obovate- shaped,  brilliant-cut  diamonds.  The  cut 
is  adapted  to  the  color  of  the  stone. 

Diamond  cutters  vary  as  to  the  angle  of  the 
dome  or  the  pavilion  of  the  diamond.  When 
measured  from  the  table  over  the  edge  to  the 
^rdle  they  vary  from  35  degrees  to  38  degrees ; 
when  measured  from  the  culet  over  the  side  to 
die  girdle,  from  40  degrees  to  45  degrees,  al- 
thougli  generally  35  degrees  for  the  top  and 


.40    degrees    for    die    hack    tire    the    accepted 

measurements. 

Nearly  all  diamonds  are  cut  in  the  briUiant 
form.  This  was  first  used  in  France  in  the  17th 
century,  under  the  influence  and  possibly  at  the 
suggestion  of  Cardinal  Mazarin,  who  had  a 
wonderful  collection  of  diamonds  which  he  be- 

Sueathed  to  the  French  Crown  in  1661.  Two  of 
lese  Mazarins  were  sold  at  the  sale  of.  the 
French  Crown  jewels  in  1887. 

The  combustibility  of  diamonds  was  proved 
in  ICM  by  Averani  and  Targioni  with  the  aid  of 
burriing  glasses.  That  diamonds  turried  to  car- 
bonic acid  when  burned  was  proved  by  i.avoi- 
sier  in  1772,  Many  curious  superstitions  are 
connected  with  the  diamond.  It  was  supposed 
to  show  phenomena  of  sympathy  and  antipathy. 
It  was  fallaciously  believed  that  the  diamond, 
which  resisted  the  two  most  powerful  things  in 
nature,  iron  and  fire,  might  be  dissolved  by  the 
blood  of  a  goat;  nevertheless,  it  could  not  be. 
destroyed  by  being  struck  on  an  anvil,  etc  It 
was  believed  also  to  show  a  curious  rivalry 
with  the  magnet,  to  strengthen  poisons,  ana 
sometimes  to  drive  away  madness. 

That  the  diamond  was  known  to  the  an- 
cients is  problematical;  at  most,  occasional  ex- 
amples may  have  been  brought  to  the  GnECO- 
Roman  world  about  the  beginning  of  our  era. 
Two  diamonds  are  mentioned  by  Castdlani  as 
being  set  in  the  eyes  of  an  antique  statue,  hut 
even  this  determination  is  doubtful.  Therefore 
we  may  safely  say  that  when  the  Prophet  Jere- 
miah speaks  of  diamonds  under  the  name  of 
Shamir  as  tools  for  engraving,  and  when 
Ezekiel  and  Zechariah  comtrare  the  stubborn- 
ness of  the  Israelites  to  the  diamond,  they  refer 
to  corundum.  The  same  is  true  in  almost  all 
cases  when  the  Greek  and  Latin  writers  allude 
to  the  adamas  or  adamant,  the  'unsubduable* 
stone.  The  small,  uncut,  octahedral  diamond 
crystals  set  in  a  very  few  Roman  rings  of  the 
4tn  century  of  our  era,  to  be  seen  in  the  British  ' 
Museum,  represent  all  the  positive  evidence  we 
possess  that  the  diamond  was  known  to  the 
European  world  in  ancient  times.  Still  there  is 
a  certain  amount  of  indirect  evidence  that  the 
diamond-point  was  used  hy  some  of  the  later 
Gneco-Roman  gem-engravers  to  a  limited  ex- 
tent. The  "point  of  a  stone,  more  precious 
than  gold"  oi  the  poet  Manihus,  who  wrote  in 
the  1st  century  a.d.,  has  also  been  adduced 
as  confirmatoiy  testimony  as  to  the  importation 
of  small  Intuan  diamonds  into  the  Roman 
world  in  early  imperial  times. 

Authors  and  composers  of  Eastern  tales  long 
wrote  of  diamonds  as  being  found  in  India  ooly, 
and  chiefly  in  the  mines  of  Golconda  — a  mis- 
nomer, as  Golconda  was  the  market,  not  the 
mine;  and  diamonds  from  many  mines  were 
sold  there.  But  ever  since  the  year  1728  these 
stones  have  been  found  in  great  abundance  in 
Brazil,  no  less  than  1,146  ounces  having  been 
taken  from  there  to  Europe  in  1730.  In  1829  » 
few  diamonds  were  discovered  in  the  Ural 
Mountains;  and  in  1867,  in  South  Africa,  John 
O'Reilly,  a  trader  and  hunter,  reached  the  junc- 
tion of  two  rivers,  and  stopped  for  the  night  at 
the  house   of   a   fanner   named  Van   Niekerk. 
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carats.  It  wa>  sold  for  $^000.  Niekerk  remem- 
bered Uiat  he  had  seen  an  iminense  stone  in  the 
hands  of  a  Kaffir  witch-doctor,  who  used  it  in 
hi;  incantations.  He  iound  the  man,  gave  him 
500  sheep,  horses  and  nearly  all  he  possessed  for 
the  stone,  and  sold  it  the  same  day  to  an  ex- 
perienced diamond  buyer  for  $56,000.  This  was 
the  famous  'Star*  of  South  Africa.  It  weighed 
85,77  metric  carats  in  the  rough,  and.was  found 
to  be  a  gem  quite  the  rival  of  an  Indian  stone  in 
purity  and  brillancy.  After  it  had  been  cut  it 
was  bonght  by  the  Earl  of  Dudley,  and  is  now 
known  as  the  Dudley  diamond.  By  1859,  parties 
in  ox-wagons  had  worked  their  way  over  the 
plains  to  the-  Vaal  River.  Soon  a  tented  city 
of  12000  or  more  foreigners  gckvf  at  Pniel  and 
Klipdrift,  on  the  opposite  banks  of  the  stream, 
where  diamonds  were  found  plentifully.  Soon 
hundreds  of  cradles,  like  those  nsed  by  the  Aus- 
tralian gold-diggers,  were  rocldng  on  the  edge 
□f  the  stream,  supplied  with  the  precious 
gravel  by  a  large  force  of  diggers,  sievers  and 

The  kimberiey,  or  De  Beers  mines,  600  miles 
from  Cape  Town,  are  immensely  valuable,  and 
the  great  Premier  mine  in  the  district  of  Pre- 
toria. Transvaal,  about  300  miles  northeast  of 
the  Kimberiey  group,  first  worked  in  1903,  has 
in  late  years  rivaled  them  in  productivity;  the 
New  Jagersfontein  mine,  some  100  miles  east 
of  Kimberiey,  in  the  Orange  Free  State,  is  also 
a  large  producer.  The  total  value  of  the 
diamonds  mined  in  South  Africa  in  1913  was 
555,000,000,  and  for  the  five-year  period  1912- 
16,  $16O,O00,00p,.in  spite  of  the  tact  that  in  1915, 
on  account  of  the  war,  less  than  $2,000,000  worth 
oE  diamonds  were  extracted.  In  the  year  1913- 
14,  a  single  group  of  mines,  those  of  the  De 
Beers  Company,  comprising  the  Kimberiey,  De 
Beers,  Wesselton  and  Dutoitspan  mines,  fur- 
nished diamonds  worth  £2&000,000.  In  the  10- 
year  period  1904-13  this  company  paid  dividends 
amounting  to  $93,000000  on  its  stock,  and  al- 
though the  Great  War  interrupted  such  pay- 
ments for  a  time,  they  were  resumed  in  1916 
when  dividends  of  $6,00(^000  were  declared. 
The  records  of  Ihe  other  great  South  African 
diamond  mining  company,  the  Premier,  show 
that  for  the  entire  period  of  its  operation  from 
1903  to  1917,  diamonds  weighing  19,199,747 
carats  were  recovered,  their  value  being 
$87,083,224.  The  stock  dividends  paid  in  this 
time  totaled  nearlv  $14,000,000,  on  a  total  capi- 
talization of  ^,000  ($400,000). 

The  diamond  fields  of  the  Union  of  South 
Africa  have  produced  in  the  ha!f>century  (up  to 
30  June  1917)  since  diamonds  were  first  found 
in  this  region,  stones  worth  the  following 
enormous  sums : 

Tnasnil J9S,  141 ,  150 

Cspe. 7m,596,6J9 

Qtiagt  Fns  Stala 70.641,SZS 

IS71.3J».6ST 

When  we  add  to  this  the  product  of  the 
Gennan  Southwest  African  mines,  approxi- 
mately $35,000,000,  we  have  a  grand  total  for 
aH  the  African  field  of  about  $900,000,000.  If 
we  estimate  the  added  value  of  the  cut  diamonds 
tnade  from  the  rough  crystals,  and  add  a  rea- 
sonable profit  for  the  diamond  dealers,  there 
can  be  Itltte  doubt  that  these  African  diamonds 
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BultJoDMiD     (1901~ 
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1917) 15,277,953  3,M2.745t       75.19B,3«7 


Total.. 


.117.499,196  56.786.3aai  1536.699,8, 


Most  of  the  miners  are  natives  who  are 
kept  in  compounds  for  periods  of  from  three 
to  six  months:  this  system  has  broken  up  the 
illicit  diamond  bnyers  ("I.  D.  B.")  system, 
which  seriously  threatened  the  successful  work- 
ing of  the  mmes.  The  chairman  of  the  De 
Beers  syndicate  was  Cecil  J.  Rhodes  (4.v.), 
who  by  his  genius  and  will  created  the  corpora- 
tion apparently  out  of  chaos,  and  regulated  the 
value  of  diamonds  for  over  12  years,  the  result 
being  of  great  benefit  to  the  jewelers  of  the 

In  1908  a  new  diamond  field  was  discovered 
in  German  Southwest  Africa.  Here  the  stones 
are  found  loosely  scattered  in  a  sandy  over- 
burden, and  are  believed  to.  have  been  blown 
down,  or  washed  down,  from  a  region  to  the 
eastward.  In  1913,  the  year  before  the  war, 
about  1,500,000  carats  of  diamonds  were  rer 
covered,  and  to  sustain  the  price,  the  anmi;d 
output  was  limited  to  1,000,000  carats.  The 
crystals  are  of  good  quality  -but  almost  all  Of 
them  are  very  small  In  1914  the  Great  War 
put  a  check  upon  active  operations  in  this  region, 
although  some  mining  has  been  done  during  the 
British  occupation. 

The  first  instance  on  the  American  conti- 
nent of  the  occurrence  of  the  diamond  in  the 
matrix  —  in  its  actual  rock,  peridotite  —  was 
described  by  the  present  writer  as  observed  by 
him  in  Murfreesboro.  Pike  County  Arkansas 
in   1906.    More  than  two  thousand  diamonds 

date  have  been  found,  one  of  over  16  carats, 


itself.  Diamonds  have  never  been  found  in  the 
original  matrix  in  India  or  on  the  North  or 
South  American  continents  before  this  time. 

Uore  than  a  score  of  other  localities  in  the 
United  States  have  furnished  in  all  several  htuk- 
dred  diamonds  weighing  from  1  to  22  carats 
each,  but  itol  one  at  theso  was  found  in  the 
matrix.  California,  North  Carolina  and  Vir- 
ginia have  supplied  a  few,  and  in  Ohio,  Indiana 
and  Wisconsin  occasional  finds  have  been  made: 
the  latter  diamonds  are  traced  to  the  glacial 
debris  from  Northwestern  Canada. 

Since  1867  diamonds  invoiced  at  about  $700,- 
000,000  have  been  imported  into  the  United 
States,  and  have  been  marketed  as  jewelry  for 
as  miich  as  $1,500,000,000.  There  can  be  little 
doubt  that  the  total  value  of  the  diamonds  now 
owned  in  the  whole  world  is  approximately 
$3,000,000,000  and  that  those  in  the  United  States 
represent  nearly  $1,500,000,000  or  aboot  one- 
half  of  the  world's  diamond  holdings. 
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Tbe  yields  of  the  nunes  in  the  varioa* 
diamond-bearing  districts  are  approximately  ai 
follows : 
iDdis fio.ooo.ooo 

BnuiL ISO.OOO.  000 

Gcimtn  South  W«t  AfrkB 31,000,000 

Borneo 1,000.000 

South    Alric*    rTranivul,    Cape    CldoDr, 

Onn«s  Pm  State) SX»,000,000 

Totid tl.  13*.  000. 000 

vhich,  after  cutting  and  mounting,  payment  of 
duties  and  placing  in  the  hands  of  customers, 
may  well  have  cost  $3,000,000,000. 

Most  of  the  great  diamonds  distinguished  for 
beauty  and  size  have  very  interesting  histories. 
The  most  noted  historic  diamond  is  the  Koh-i- 
nur  of  the  English  Crown  jewels.  It  has  been 
generally  identified  with  the  diamond  given  to 
Humayun^  son  of  the  Mogul  Emperor  Baber, 
shortly  after  the  former's  victory  at  Paniput, 
26  April  1S26.  In  his  memoirs  Baber  relates 
that  the  diamond  formerly  belonged  to  Sultan 
Ala-ed-din,  of  the  Khilji  dynasty,  who  reigned 
over  a  great  part  of  India  from  1288  to  1321. 
There  is  a  tradition  that  Ala-ed-din  bad  taken 
it,  about  1304,  from  a  rajah  of  Mahva,  in  whose 
family  it  had  been  an  heirloom  for  centuries. 
The  legend  runs  that  it  was  worn  nearly  5,000 
years  ago  by  the  hero  Kama,  whose  deeds  are 
celebrated  in  the  'Mahabharata."  It  is  believed 
to  have  been  guarded  among  the  Mogul  treas- 
ures of  Delhi  until  1739,  when  it  was  carried  off 
as  part  of  his  immense  plunder  b^  tbe  Persian 
Nadir  Shah.  After  Nadir's  death  it  was  yielded 
by  his  weak  successor  Shah  Rukh,  to  the  Af- 
l^lan  chief  Ahmed  in  1751.  The  iatter's  descend- 
ant. Shah  Shuja,  was  forced  to  give  it  to  Runjit 
Singh,  the  Lion  of  the  Punjab  and  in  1849  it 
was  surrendered  to  the  East  India  Company, 
whose  directors  presented  it  to  Queen  Victoria. 
The  Koh-i-nvir  was  shown  to  admiring  crowds 
ax  the  London  Exhibition  of  1851.  Its  weight 
in  its  Indian  cutting  was  166 1/16  of  the  old 
carats  (191.10  metric  carats),  but  after  it  had 
been  recut  in  London  in  1852  the  weight  was 
reduced  to  108>^  metric  carats. 

The  largest  Indian- cut  diamond  was  the 
Great  Mogul,  which  weighed  in  the  rough  817 
metric  carats  (793^  old  French  carats),  but  was 
reduced  in  weight  to  287j4  metric  carats  by  the 
unskilful  cutting  of  a  Venetian  lat^dary.  It  was 
probably  found  about  1650.  It  was  seen  by  the 
great  French  gem-dealer  "Tavemier  at  the  court 
of  Aurengieb  in  Delhi  in  1666,  and  is  believed 
to  have  later  formed  part  of  Nadir  Shah's 
booty.  As  there  is  no  definite  historic  notice 
of  it  since  Tavemier's  time,  this  great  diamond 
must  either  have  been  lost  or  else  cut  up  into 
two  or  mare  smaller  ones.  Next  in  size  among 
the  Indian  diamonds  seen  by  Tavemier  was'  a 
table-cut  stone  weighing  242  5/16  carats  (249.46 
metric  carats).  All  trace  of  this  diamond  also 
seems  to  have  been  lost,  although  it  may  pos- 
sibly be  hidden  away  in  the  very  mystenous 
Persian  treasury,  to  which  belong  the  "Darya- 
i-n6r»  (Gem  of  Ljrfit),  weighing  191  metric 
carats,  and  the  *Taj-e-mah»  (Crown  of  the 
Moon),  which  weighs  150  metric  carats. 

One  of  the  finest  Indian-cut  diamonds  is  that 
named  the  Sancy,  after  the  Huguenot  noble- 
man Nicholas  Hari^  de  Sancy,  who  owned  it 
toward  the  end  of  the  16th  century.  There  is 
■  romantic  tale  to  the  effect  that  at  the  request 
of  Henry  III  of  France,  San(;y  sent  tlus  diamond 


to  the  Swiss  as  ^edgie  for  iIm  payment  of  a 
body  of  mercenaries.  The  messenger  to  whom 
he  entrusted  it  was  attacked  and  murdered,  but 
instead  of  giving  up  the  diamond  swallowed  it 
Sancy  bad  the  body  opened  and  found  the  gem 
in  tbe  faithful  man's  stomach.  This  diamond 
was  sold  to  James  I  of  Eagland  in  1604,  and 
was  one  of  the  Crown  jewels  taken  to  the 
Continent  by  Queen  Henrietta  Maria  in  1642  to 
raise  funds  for  Charles  I.  It  eventually  came 
into  the  possession  of  Cardinal  Maiarin,  who 
bequeathed  it  with  17  other  fine  diamonds  to  the 
French  Crown  in  1661.  In  1722  Louis  XV  wore 
it  at  his  coronation.  It  disappeared  from 
France  during  the  Revolution  and  passed 
through  various  hands,  being  acquired  in  1865 
by  the  rich  Parsce  merchant  Sir  Jamsetjee 
Jeejeebhoy.  Later  the  Maharaja  of  Puttiala 
owned  it    It  now  belongs  to  the  son  of  Viscount 

Regarding  the  early  history  of  the  Orlov 
many  Strang  tales  have  been  related,  among 
others  that  it  had  formed  one  of  the  eyes  of  a 
Hindu  idol  in  a  temple  on  the  island  of  Sriran- 
c^m,  Mysore,  whence  it  had  been  stolen  by  a 
French  grenadier.  It  almost  certainly  belonged 
to  the  Persian  Nadir  Shah,  and  was  probably 
rart  of  the  immense  plunder  he  carried  off  from 
Delhi  in  1739.  After  his  assassination  in  1747 
the  diamond  was  sold  by  one  of  his  Afghan 
soldiers  to  an  Armenian  merchant,  who  event- 
ually disposed  of  it  in  1775  to  Count  Orlov  for 
1,400^000  florins  ($560,000)  and  a  jwtent  of 
nobility.  The  count  gave  it  to  Catharine  II  of 
Russia.  The  ■Orlov»  weighs  194ji  of  die  older 
carats  (199.73  metric  carats).  A  much  smaller 
Russian  diamond  is  the  'Polar  Star,*  a  brilliant 
weiring  40  carats  (41.08  metric  carats).  Of 
preasely  the  same  weic^it  is  the  diamond  called 
the  *Pasha  of  Egypt*  bought  of  Ibrahim  Pasha 
for  $140,000. 

The  "R*gent»  or  •Pitt»  diamond  was  the 
great  diamond  of  the  French  Crown  jewels.  It 
was  bought  in  India  by  Thomas  Pitt,  governor 
of  Fort  Saint  George,  Madras,  in  ITOl.  Ktt 
sent  the  stone  to  Eti^and  for  cutting,  its  weight 
being  reduced  by  this  operation  from  410  carats 
(422.10  metric  carats)  to  136?^  carats  (140.64 
metric  carats).  After  considerable  negotiation 
Pitt  sold  his  diamond  to  the  R*gent  Orfians  for 
imflOO  (about  $675,000).  It  was  stolen  from 
the  Tuileries  in  1792,  but  was  soon  recovered. 
Later  on  it  was  ^wned  in  Beriin  and  then  in 
Amsterdam  to  raise  money  for  the  Republican 
army.  During  the  Empire  it  adorned  the  hilt  of 
Napoleon's  sword.  The  Regent  was  reserved 
for  the  state  when  the  greater  part  of  the  French 
Crown  jewels  were  sold  in  1887,  and  has  been 
placed  in  the  Louvre  Museum. 

The  famous  Florentine  diamond,  now  in 
Vienna,  is  an  Indian-cut  stone,  acquired  in  the 
early  part  of  the  l7th  century  by  the  Grand 
Duke  of  Tuscany.  After  1745,  when  Grwid 
Duke  Franz  Stephan,  husband  of  Empress 
Maria  llieresa  of  Austria,  was  crowned  em- 
peror  of  Germany,  this  diamond  entered  the 
Imperial  Austrian  Treasury.  It  weighs  137.27 
metric  carats  (133^  of  the  older  carats)  and  is 
of  a  yellowish  hue.  The  assertion  has  often 
been  made  that  it  originally  belon^d  to  Qiartes 
the  Bold  of  Burgunc^,  but  there  is  no  convinc- 
ing evidence  of  this. 

The  celebrated  blue  diamond  of  the  French 
Crown  jewels,  vahied  in  1791  at  $600;000^  was 
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cut  from  A  rou^  diamond  of  115^  metric 
carats  sold  by  Tavernier  to  Louis  XIV  in  1668. 
When  cut  as  a  biilliant  it  weighed  67^  carats 
(69.1  metric  carats).  It  disappeared  in  the 
troubles  of  1792.  The  splendid  sapphire-blue 
brilliant,  known  as  the  Hope  diamond,  weigbs 
45.52  metric  carats.  In  the  Russian  Treasury  is 
a  fine  red  brilliant-cut  diamond  weighing  10 
carats;  this  was  acquired  durinf[  the  reign  of 
Emperor  Paul.  The  collection  in  the  'Green 
Vaults*  in  Dresden,  Saxony,  includes  a  diamond 
ot  greeni^  hue  weighing  41.1  metric  carats. 

A  most  interesting  historic  diamond  is  that 
called  the  "Shah,»  given  in  1829  by  Prince 
Khusrau  of  Persia  to  Emperor  Nicholas  I  to 
placate  the  tsar  for  the  murder  in  Teheran  of 
die  Russian  Ambassador.  On  polished  faces  of 
the  crystal  were  engraved  the  names  of  Alcbar 
Shah,  Nisim  Shah  and  Path  Ali  Shah;  the  latter 
began  his  reign  in  1797.  The  wei^t  of  the 
>Shah»  is  86  carats  (88.19  metric  carats). 

The  largest  and  finest  brilliant  in  the  world 


1905,  and  which  weighed  in  the  rough  3.106 
metric  carats.  This  crystal  was  presented  in 
1907  by  the  Union  of  South  Africa  to  King 
Edward  VII,  and  was  cut  into  several  gems  in 
Amsterdam  in  the  fallowing  year.  The  largest 
of  thes&  which  outranks  alt  other  brilliants,  is 
called  *Star  of  South  Africa^;  its  weight  is 
530.2  metric  carats.  Another  brilliant,  from  the 
same  crystal,  bears  the  name  'Lesser  Star  of 
Africa,"  and  weighs  317^  metric  carats;  tbit 
stone  ranks  second  among  the  world's  brilliants. 
Next  to  these  in  size,  among  the  South  African 
diamonds,  is  the  *Jubilee.*  weighing  245  metric 
carats  (239  of  the  older  carats)  ;  before  cutting 
it  weighed  634  carats  (650.81  metric  carats).  In 
1893  the  Jagersfontein  mine  siipnlied  vhat  was 
until  then  the  largest  diamond  crystal  ever 
found  the  *Excelsior,»  of  995  2/5  metric  carats 
(9695^  of  (he  older  carats).    This  was  cut  up 


diamond  is  that  called  the  'Victoria^"  weighii 
457>4  caraU  (469.88  metric  carats)  in  the  rougn 
and  184.77  metric  carats  as  a  brilliant.  It  was 
purchased  by  the  late  Nizam  of  Hyderabad  for 
$2,00(XOOO.  Still  another  noteworthy  African 
diamond  is  the  'Tiffany  Yellow*  toimd  in  the 
Kimberley  mine  in  1877.  In  the  rough  It 
weighed  280  of  the  older  carats  (287.43  metric 
carats)  ;  in  its  present  brilliant  form  its  weight 
is  128.51  metric  carats. 

The  largest  diamond  crystal  in  the  world,  as 
the  CuUinan  has  been  divided  into  several 
pieces,  wotJd  be  that  called  the  "Bra^nia,'  now 
m  the  Portuguese  treasury,  providing  it  were 
a  genuine  diamond;  but  grave  doubts  have  been 
expressed  in  regard  to  this  and  it  has  not  been 
shown  for  over  one  century.  The  stone  comes 
from  Brazil,  and  must  have  been  found  prior 
to  1746.  Perhaps  the  fact  that  the  Braganu 
diamond  was  never  submitted  to  expert  exam- 
ination  has  contributed  as  much  as  anything  else 
to  the  conjecture  that  it  may  be  on^  a  topaz. 
According  to  description,  the  stone  is  of  a  ptx>- 


among  Brazilian  diamonds  is  the  'Star  of  the 
South,*  found  by  a  negress  in  the  river  Bagft- 
gem  tn  1853.  In  the  rough  it  weighed  261.37 
metric  carats,  and  when  cut  as  a  brilliant  12&83 
metric  carats  (125'^  of  the  older  carats).  It 
was    sold    to    the    Gaekwar    of    Baroda    for 

$45aooo. 

From  1750  to  1870  the  value  of  a  diamood 
was  fixed  on  a  basis  of  ifie  square  of  its  weight; 
that  is,  a  1-carat  stone  was  worth  $100,  a  10- 
larat  stone  was  worth  — lOx  lOx  100— JlO.OOtt 
This  was  due  to  the  fact  that  large  stone> 
were  rare.  But  in  the  African  mines,  large 
stones  are  found,  and  the  increase  in  value 
from  one  carat  up  is  worth  only  a  fraction 
more  per  carat  than  the  carat  weight  would 
show.  When  brilliants  are  exceedin^y  minute 
the  value  per  carat  may  be  double  that  of  st<we> 
weighing  one-sixteenth  to  one-fourth  carat  eaclit 
owing  to  the  difficulty  of  cutting.  The  term 
'first  quality"  signifies  a  stone  absolutely  white 
and  free  from  all  flaws  and  imperfections^  liar 
perfections,  even  if  sUgb^  or  a  tint  of  un- 
desirable colors,  greatly  lower  the  value  of  » 
diamond.  Mai^  are  cut  so  small  that  ther 
weigh  from  200  to  400  to  the  carat  or  30,000 
to  60,000  to  the  ounce. 

Since  1910  a  radical  change  has  been  made 


nounced  yellow  shade,  its  form  being  obuing 
and  rounded,  with  a  depression  on  one  side,  but 
an  illustration  in  the  Gentleman's  Magaxine  of 


1754  shows  a  rounded  egg<shaped  stone,  sug- 
gesting an  elongated  rolled  pebble;  in  other 
words  a  white  topaz  pebble  and  not  a  diamond. 


stDiMS,  the  standard  now  being  a  'metric  carat* 
of  200  milligrams,  divided  into  hundredths  ia 
conformiQr  with  the  decimal  system;  this 
change  was  already  suggested  by  the  present 
writer  as  far  back  as  1893.*  This  new  cnnL 
which  is  the  one  now  used  ia  all  Enropean  wu 
American  countries,  is  equivalent  in  wciclit  to 
3.08647  grains.  It  was  otticially  adopted  m  the 
United  Sutes.  1  July  1913. 

As  the  diamond  is  kooivn  to  be  a  crystal- 
line form  of  common  carbon,  many  at- 
tempts have  been  made  to  maanfacture  it  by 
arttncial  means.  No  great  degree  of  rat- 
cess  has  yet  rewarded  these  efiorts,  al- 
thou^  very  small  diamonds  of  apparently 
good  quality  can  be  preyed  by  methods 
now  known.  Carbon  being  practically  in- 
fusible, it  has  not  heed  found  feasiUe  to 
induce  crystallization  by  causing  Ae  cartmn 
to  solidify  from  a  molteo  condition.  Free  car- 
bon is  soluble  in  but  few  substances,  and  from 
such  solutions  as  can  be  prMiared  it  is  depoaited 
mainly  in  the  form  of  ^apoite.  It  dissolves  to 
a  considerable  extent  in  melted  platinum,  but 
when  the  metal  is  allowed  to  cool  and  solidify, 
the.carbop  is  all  dirown  down  as  grapbitt,  and 
no  diamonds  are  obtained.  Of  the  more  anc- 
cessful  experiments  of  this  sort,  those  of  Moi»> 
san  are  best  known.  Moiasan  made  use  of  tba 
loiotvn  fact  that  carbon  will  dissolve  to  some  ex- 
tent in  melted  iron.  Under  ordinary  conditioni 
the  carbon  is  here  also  deposited  in  Uie  graphitic 
fonn ;  but  Moissan  found  that  when  the  solution 
is  allowed  to  cool  under  an  exceedingly  great 
pressure  a  small  portion  of  it  appears  in  A« 
form  of  minute  crystals  that  possess  all  die 
properties  of  the  true  diamond,  even  cxhiUting 
the  peculiar  inttings  on  the  surface  that  are 
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bon  and  then  pcnring  it  into  a  mold  and  chilling 
the  casting  as  quickly  as  possible  by  immers- 
ing it  in  water.  The  onter  layers  solidify  under 
dua  treatment,  while  the  interior  is  atilf  quite 
fliud,  and  the  powerful  contraction  of  the  sur- 
face Rives  rise  to  an  enormous  internal  pressure. 
As  the  fluid  core  solidifies,  the  greater  portion 
of  the  carbon  that  it  contains  is  deposited  in 
particles  that  are  distributed  throuKhout  the 
tnass.  The  casting,  when  entirely  cold,  is  dis- 
solved in  acids,  and  the   residue  is  treated 


tate  remains  behind,  in  which  tiny  crystals  of 
diamond  may  be  distinguished.  No  stones  that 
are  large  enough  to  be  of  commercial  value 
have  yet  been  prepared,  and  while  the  process 
is  of  great  theoretical  interest,  it  is  far  too  ex- 
pensive, in  comparison  with  the  yield,  to  be 
practicable  even  for  the  manufacture  of  dia- 
mond powder  for  polishing  and  grinding  pur- 
poses. UoUsan's  200  experiments,  costing 
$2,000,  yielded  one-half  carat  of  diamond 
powder  worth  $1. 

Uinuie  diamonds  have  occasionally  been 
found  in  meteorites,  as  in  that  from  Cafion 
Diablo,  Arizona,  at  die  American  Musetmi  of 
Natural  History,  New  York  city.  This  was 
one  of  the 'earliest  instances  of  diamond  identi- 
flcalion  in  « .  meteorite,  the  discovery  having 
been  made  by  Dr.  G.  A.  Kcenig,  in  1891.  The 
first  find  in  a  meteorite  was  made  in  1888  by 
tlie  Ruiaian  scientists  Jerofeyev  and  Ladiinov, 
in  the  cue  of  one  that  fell,  in  1886,  three  miles 
from  the  village  of  Novo-Ursi,  in  the  govtnt- 
ment  of  Perm.  Russia.  A  piece  of  the 
nwtoorite  from  CaAcm  Diablo  was  dissolved 
with  hydrochloric  acid,  separating  the  diamond 
dos^  some  of  wliicfa  was  used  under  the  direc- 
tion of  the  present  writer  to  polish  several  ter^ 
rastrial  diamonds,  this  beii^  the  very  fir^  in- 
stance of  the  polishing  of  an  earth-born 
diamond  by  the  dust  of  one  dropped  from  the 
s)7.  One  of  these  two  stones  is  to  be  seen  in 
(he  oollection  of  the  American  MuseiBn  of 
Natural  History, 

These  meteorites  and  diamonds  were  called 
to  the  attention  of  Dr.  Henri  Moissan  by  the 
present  writer,  and  led  to  his  further  experi- 
ments and  to  the  discovery  of  raoissanite 
(named  by  the  present  writer) — a  silicide  of 
carbon  having  die  hardness  9.S,  next  to  the 
diamond.    See  Gate ;  Prbcious  Stonk, 

Gbokgb   F.   Kumz. 

DIAMOND.  Cape.    See  Cafk  Diauonik 

DIAMONDBACK  TERRAPIN  (Malif 
tkmmya  paiiislrit).  This  far-famed  turtle  be- 
longs to  the  family  Emydidir  and  may  be 
reoognized  by  the  unhinged  plastron  or  tower 
shell,  the  ooncentric  grooves  and  ridges  whicb 
made  each  plate  of  the  upper  shell  or  carapace, 
die  smooth  umiotcfaed  jaws,  smooth  skin  cover- 
ing the  head,  and  dark  critve  or  black  color. 
Unlike  most  terrains,  the  diamondback  inhabits 
salt  and  brackish  waters,  living  in  the  marshes 
which  fringe  our  seacoast  from  Cape  Cod  to 
Texas.  Formerly  viry  abundant  throughont 
this  ceaoD,  the  constant  extensive  fishing  to 
supply  the  markets  has  greatly  reduced  its  num- 


principal  fisheries  are  in  Chesapeake  Bay  and 
on  the  coasts  of  New  Jersey  and  North  Caro- 
lina. Although  a  considerable  number  are  dug 
from  the  mud  while  hibernating,  a  mucji  larger 
proportion  are  captured  by  means  of  traps, 
seines,  etc.,  during  the  summer  months,  and 
are  confined  in  pens,  where  they  are  fed  on  oys- 
ters, fish,  and  celery  to  fatten  tnem  for  the  win- 
ter maricet  From  the  point  of  view  of  the  epi- 
cure, the  diamondback  is  perhaps  the  most 
famous  and  esteemed  product  of  American 
waters,  and  during  the  season  of  ^eatest  de- 
mand commands  almost  fabulous  prices.  Those 
commonly  sold  have  a  length  of  shell  of  from 
five  to  eight  inches,  and  are  supposed  to  be 
from  6  to  10  yean  old.  The  habits  differ  but 
little  from  those  of  other  terrapins.  They  are 
omnivorous,  lay  their  eg^  in  Jtme  and  July 
in  small  nests  excavated  m  some  warm  sani^ 
banli^  and  hibernate  during  the  winter  after 
burying  themselves  a  few  mcbes  beneath  the 
mud.    See  TumiutB. 

DIAMOND-BEETLE,  the  Emimus  >m- 
PeriatiSj  a  splendid  coleopterous  insect  belonging 
to  the  family  Citrculionida  or  weevils.     The 

f round  color  is  black,  but  the  insect  is  covered 
y  a  large  number  of  scales  whidi  appear 
brilliantly  green  by  reflected  light.  It  is  vety 
abundant  in  some  parts  of  South  America. 

DIAMOND-BIRD,  an  AnstraHan  bird 
(Pardaiotuj  affinis),  of  beautifnl  plumage,  rc- 
ceivinif  its  Englisn  name  from  the  peculiar 
markings  of  its  feathers.  Its  q^neral  color  Is 
gray  and  white,  but  spotted  with  red,  yellow, 
oranse,  and  Mack.  It  makes  its  nest  in  old  tree- 
trunlu,  and  sometimes  burrows  in  the  ground, 
<)r  utilises  any  chance  excavation.    It  feeds  on 


lixty-fourth  of  a  carat. 
DIAMOND  INDUSTRY,  a  most  in^rt- 
ant  and  far-reaching  department  of  national 
and  international  commerce,  which  is  spreading 
and  increasing,  year  by  year,  especially  in  die 
United  States.  The  mamond  has  been  a 
precious  stone  procured  with  difficulty,  treasured 
UP  with  jealous  care,  and  sought  after  by  the 
rich  and  magnificent  for  ages.  Diamonas  are 
also  indispensable  for  instruments  employed  in 
some  of  the  manufacturing  and  industrial  arts. 
A  consideration  of  the  diamond  industry  must 
include  an  account  of  the  mining,  polishing; 
iinportation,  »id  sale  of  this  gem.  The  dis- 
tribution of  diamonds  in  the  geological  forma- 
tions of  the  world,  their  mining,  etc,  has  been 
dwelt  upon  under  the  article  Diamond  (q.v.). 
It  remains  to  point  out  some  recent  industrial 
facts  of  importance,  with  regard  to  the  separa- 
tion of  diamonds  from  the  concentrates,  which 
remain  when  the  diamentiferous  earth  has  been 
washed,  after  bein^  brought  to  the  surface  at 
Kimberley;  their  importation  to  this  country, 
and  their  artificial  manufacture.  In  mining 
diamonds,  it  was  necessary  until  recently  to  _go 
very  carefully  over  the  concentrates  to  pick 
out  the  garnets  and  many  other  foreign  sub- 
stances until  nothing  remained  but  the  rough 
diamonds.  This  is  a  slow  and  laborious  opera- 
tion, but  it  has  been  an  essential  part  of 
die  mining  industiy  imtil  it  was  superseded  by 
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Fred  KcrstetL  one  of  the  emptoyees 
in  the  sorting  room.  His  diacoveir  wu  acci- 
dental. A  rongfa  diamond  and  a  garnet  faiq^- 
pened  to  be  lying  on  a  unall  board  on  the  bench 
where  he  was  working.  He  happened  Eo  fide 
up  one  end  of  the  board  when  the  garnet  glided 
on,  but  the  diamond  remained.  Kertsen  found 
that  there  was  a  coating  of  grease  on  the  board 
which  had  retained  the  £amond,  while  the 
garnet  slipped  off.  He  procured  a  wider  boariL 
coaled  one  side  of  it  with  grease  and  dumped 
a  few  handfuls  of  concentrates  on  it  Then  he 
found  that  by  holding  the  board  in  a  slightly 
inclined  position  aad  vibrating  it,  all  the  con- 
centrates except  the  diamonds  moved  to  the 
lower  end  and  fell  off  while  tHe  diamonds  re- 
mained in  ^lace.  Then  he  invented  a  machine 
by  which  his  discovery  might  be  utilized.  The 
invention  was  an  entire  success.  All  the  gar- 
nets and  other  minerals  that  are  not  wanted 
pass  over  the  surface  of  the  table  while  every 
diamond,  large  or  small,  is  retained.  The  entire 
woric  is  now  done  by  machinery,  and  both 
the  young  inventor  and  the  owners  of  the 
diamond  mines  are  profiting  by  the  new  labor- 
saving  device.  The  United  States  is  a  very 
lat^  purchaser  of  diamonds.  One- third  of 
the  entire  amount  of  cut.  stones  is  owned  in 
t*''^  country.  The  importations  are  increasing. 
More  than  $49,529,845  worth  of  diamonds 
and  precious  stones  were  brou^t  into  the 
United  States  in  1912-13  according  to  the  statis- 
tics of  (he  Department  of  Commerce  and  Labor. 
This  is  the  largest  importation  of  diamonds  and 
precious  stones  In  a  smgle  year;  since  that  date 
there  has  been  a  falling  off,  due  to  the  war. 
Prior  to  1887  the  total  haa  seldom,  if  ever, 
reached  $10,000,000  per  annum;  from  1887  to 
1893  tha  total  gradually  moved  upward  until  it 
reached  $16,000,000;  then  it  rapidly  fell  to 
S5,50a000  in  1894,  $7,500,000  in  1K)5,  $6^750,000 
in  ^6,  and  $2,560.060  in  the  fiscal  year  1897. 
In  IfiSS  the  total  increased  to  nearly  $9,000,000, 
in  1899  to  over  $14,000,000,  in  1901  to  $20,000,000, 
in  1902  to  $23,000,000,  and  in  1903  it  was  about 
$30.000000,  making  the  total  for  the  year  1903 
not  only  more  than  in  any  preceding  year,  but 
50  per  cent  in  excess  of  1901,  double  the 
figures  in  1899,  and  more  than  six  times  the 
average  during  the  period  1894-97. 

The  rapid  growth  in  the  importation  of  dia- 
monds, wnile  it  suggests  general  progpetity, 
also  seems  to  indicate  the  development  of  a 
comparatively  new  industry  in  the  United 
States  —  the  cutting  of  diamonds.  _  The  total 
importations  of  diamonds  alone  in  the  12 
months  ended  with  June  1910  amounted  to 
$39,812,214,  and  of  other  precious  stones  $7,987,- 
587.  Of  the  $39,812,214  worth  of  diamonds 
imported.  $10^2.604  were  uncut  diamonds:  this 
total  of  $10,000,000  of  uncut  diamonds  is  a  large 
increase  compared  with  the  importations  of  im- 
cut  diamonds  in  preceding  years.  However,  in 
1913-14  the  importation  of  diamonds  fell  to  a 
total  of  $25,314,787  of  which  $8,314,688  were 
uncut  In  1914-15  the  importation  was  still  less, 
,  due  to  war  conditions. 

The  diamonds  imported  are  divided  by  the 
bureau  of  statistics  statements  into  two  groups, 
namely :  ■Diamonds  uncut,  including  miners', 
glaziers',  and  engravers',  not  set,'  and  "Dia- 
monds cut,  but  not  set.*  'The  value  of  diamonds 
uncut,  including  miners'  glaziers',  etc,  imported 
in  11  months  ended  with  May  has  grow;i  from 


of  11  months.  This  inference  that  the  cutting 
of  diamonds  it  becoming  an  important  industry 
in  the  United  States  is  strengthened  by  the 
fact  that  the  census  statistics  of  'lapidary 
work*  show  that  the  total  value  of  production 
of  lapidary  work  in  1905  was  over  $7,600,000 
against  less  than  $500,000  in  1890,  and  that  the 
value  of  the  materials  ased  in  this  work  in  1905 
was  over  $6,200,000  against  less  than  $250,000 


of  the  United  States,  and  all  of  them  mined  in 
other  countries,  the  moat  improved  machinery 
and  many  of  the  patented  devices  for  mining 
and  cutting  have  been  the  products  of  American 
ingenuity.  Even  Gardner  F.  Williams  is  an 
American  bom  and  bred. 

AhhoQgii  the  aimaal  production  of  diamonds 
has  increased  more  than.  1,500  per  cent  in  the 
last  30  years,  and  thou^  there  are  produced 
at  the  present  time  more  than  3,O00,0u0  carats 
annually  as  wainst  200,000  before  the  discovery 
in  South  Airica,  the  changed  condition  has 
come  about  in  such  a  manner  that  the  atone 
has  not  been  cheapened  in  valuer  has  been  fixed 
on  a  more  even  market  basis,  and  has  that 
much  enriched  the  world. 

The  cutting  branch  of  the  industry  has 
almost  doubledin  the  paat  eidit  years,  and  now 
keeps  employed  between  TOO  and  600  men. 
Nearly  five-sevenths  of  the  diamond  cutting  of 
the  world  is  done  in  Amsterdam  and  Antwerp, 
thou^  New  Yorit  has  recently  b^tun  to  make 
its  influence  felt  in  that  direction.  There  arc 
a  number  of  cuttii^  establishments  in  New 
York  and  Brooklyn.  eroulosHjig  from  40  to  80 
men  each*  and  altnou^  the  wages  paid  to 
American  workmen  are  much  higher  than  those 
paid  in  Europe,  the  advantage  of  better  ma- 
ciunery  in  this  country  averages  the  cost  of 
cutting.  Hiis  is  especially  true  in  regard  to 
large  stones,  though  not  alwa^  so  with  respect 
to  stones  running  below  an  eighth  of  a  carat. 

Details  of  the  artificial  manufacture  of  dia- 
monds in  an  electric  furnace  by  Prof.  Henri 
Moissan,  at  the  University  of  Paris,  were  pub- 
lished in  June  1903.  His  experiments  were 
begun  after  his  finding  of  microscopic  diamonds 
in  nature,  in  the  'blue  earth*  from  the  Cape,  in 
the  sands  of  Brazil,  and  in  several  meteorites. 
His  researches  showed  that  if  carbon  was  pro- 
duced at  low  temperatures  it  was  always  ob- 
tained iu  the  amor^ous  condition  and  no  crys- 
tals were  found.  The  details  of  the  manufac- 
tnre  are  thus  described: 

•For  his  experiment.  Professor  Uoissan 
utilized  the  pressure  which  is  produced  in  iron 
when  it  passes  from  the  liquid  to  the  solid 
state.  It  is  known  in  fact  that  solid  iron  is 
less  dense  than  when  in  fusion,  as  is  shown  by 
the  fact  that  pieces  of  the  metal  wiH  float  on 
the  melted  hath,  and  it  thus  resembles  water 
in  this  respect.  He  melts  the  iron  in  the  elec- 
tric furnace  and  saturates  !t  with  carbon,  and 
to  carry  this  out  200  grammes  of  Swedish  JVon 
cut  ipto  cylinders  half  an  inch  long  and  two- 
fifths  inch  diameter  were  placed  in  a  carbon 
crucible  and  completelv  covered  with  powdered 
charcoal.  The  crucible  was  placedunder  the 
arc  and  heated  during  three  to    '       '  ''*" 
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a  current  of  350  amperes  at  600  volts.  The 
cover  of  the  furnace  was  removed  and  the 
crucible  seized  with  a  pair  of  tongrs  and  plunged 
quickly  into  a  bath  of  cold  water.  The  cnicibie 
and  metal  remain  red  for  a  few  moments,  giv- 
injj  ofi  gases  which  come  to  the  top,  then  the 
whole  cools  off.  It  was  not  without  appre- 
hension that  the  experiment  was  made  for  the 
first  time,  as  it  was  feared  that  an  explosion 
would  be  produced  when  the  melted  mass  at 
3,000  desrees  came  in  contact  with  the  cold 
water.  But  no  bad  effect  is  produced  by  the 
meeting  of  the  hot  mass  and  the  liauid;  and 
during  the  first  period  the  mass*  is  cooled  rather 
by  a  rapid  radiation.  In  order  to  cool  it  by 
conduction,  and  thus  more  quickly,  it  was 
placed  in  iron  filings.  In  this  way  the  diamonds 
which  were  obtained  were  of  a  peculiar  nature, 
and  they  contained  specks  of  black  carbon.  The 
pressure  seems  to  be  less,  and  the  transforma- 
tion of  the  carbon  into  the  diamond  is  less  com- 
plete. The  experiment  is,  however,  hi^ly  in- 
structive, as  it  gives  a  form  of  speckled  dia- 
mond which  is  also  found  in  nature.  To  obtain 
A  more  rapid  coining,  a  bath  of  melted  lead 
was  found  the  best;  it  was  kept  at  about  the 
fusing  point,  or  617°  F.  The  crucible,  heated 
as  before,  is  quickly  plunged  into  the  bath  of 
melted  lead,  which  is  about  six  inches  deep. 
The  iron,  which  is  lifter  than  the  melted  lead, 
is  detached  from  the  crucible  in  masses  which 
tend  to  form  spheres  and  rise  more  or  less 
rapidly  to  the  top.  When  the  iron  is  saturated 
with  carbon  in  the  furnace,  it  becomes  so  pasty 
that  the  crucible  can  be  turned  over  and  it  will 
not  run  out,  but  when  it  cools  off  the  metal 
soon  becomes  liquid  and  gives  up  graphite. 

"The  smallest  spheres,  half  an  inch  in  diam- 
eter, were  solid  and  sufhciently  cool  on  coming 
to  the  top.  These  spheres  gave  a  {^ood  yield 
of  diamonds  and  the  latter  were  especially  clear 
and  brilliant,  and  the  spotted  form  was  absent 
Some  of  the  crystalline  forms  were  very  sharp- 
One  of  the  transparent  diamonds  measured  as 
hi^  as  0.57  millunetre,  and  had  a  somewhat 
tnangular  form  with  the  angles  rounded  off. 
It  was  perfectly  clear.  It  is  curious  to  note 
that  three  months  after  its  formation  it  split 
into  two  pieces;  this  fact  is  significant,  as  some 
diamonds  from  the  Cape  show  an  identical  ac- 
tion, this  being  no  doubt  due  to  irregularities 
of  pressure  at  the  time  of  formation.  The 
samples  of  diamonds  obtained  by  this  method 
were  interesting  to  examine  as  to  their  differ- 
ent form.  Most  of  them  were  smooth  and 
brilliant,  while  others  had  a  grained  surface. 
All  the  specimens  had  the  particular  lustre 
which  is  characteristic  of  the  natiye  diamond. 
When  a  ray  of  light  is  sent  into  the  interior 
they  appear  to  become  luminous.  Some  of  the 
specimens  are  cubes  and  octahedra.  With 
rounded  angles."    See  Diamonh. 

DIAMOND  JOUSTS,  jousts  instituted  h^ 
King  Arthur,  'who  (according  to  the  Arthunc 
legend  as  set  forth  b^  Tennyson)  by  that  name 
had  named  them  since  a  diamond  was  the 
prize.*  Before  he  was  king  he  came  by  acci- 
dent to  a  glen  in  Lyonnesse,  where  two  broth- 
ers had  met  in  combat  Each  was  slain;  but 
one  had  worn  a  crown  of  diamonds  which 
Arthur  picked  up,  and  when  he  became  king 
offered  the  nine  diamonds  as  the  prices  at  nine 
several  jousts,  "one  every  year,  a  joust  for 
one.*    Lancelot  had  won  eight  and  intended  to 


present  them  all  to  the  qaeen,  'when  all  were 
won.*  When  the  knight  at  last  laid  them  all  at 
her  feet,  Guinevere,  in  a  jealous  rage,  flung 
them  out  of  the  palace  window  into  the  river. 

DIAMOND  NECKLACE,  a  jewel  the  in- 
cidents connected  with  which  have  furnished 
materials  for  one  of  the  best  historical  ro- 
mances of  the  Dumas.  This  necklace  contained 
500  diamonds,  was  valued  at  some  $40,000,  and 
was  made  by  order  of  Louis  XV  for  his  mis- 
tress, Madame  Du  Barry.  The  necklace  was 
not  finished  in  the  king's  lifetime,  and  after  his 
death  the  Du  Barry  was  banished.  Between  the 
years  1783  and  1784  the  charms  of  Queen  Marie 
Antoinette  had  infatuated  the  Prince- Cardinal 
Rohan,  who  was  led  to  believe,  by  the  so-called 
Countess  Jeanne  de  Lamotte-Valois,  an  un- 
principa led  adventuress,  that  the  queen  recipro- 
cated his  feelings.  The  cardinal  was  informed 
that  the  queen  was  anxious  to  purchase  the 
diamond  necklace  and  wished  for  him  to  be- 
come surety  for  the  price  to  the  makers,  MM. 
Boehmer  and  Bassauger.  The  cardinal  agreed 
to  become  security,  the  necklace  was  delivered, 
but  never  reached  the  queen.  Jeanne  de 
Lamotte  and  her  husband,  meanwhile,  had  dis- 
appeared from  Paris^nd  were  selling  the  dia- 
monds in  parcels.  The  plot  was  discovered 
when  the  jewelers  went  to  court  complaining 
that  the  necklace  had  not  been  paid  for.  The 
cardinal  and  others  concerned  were  thrown  into 
prison.  As  the  trial  established  rather  the  folly 
than  guilt  of  any  one  excepting  the  Countess 
Lamotte,  she  and  her  husband  were  branded  on 
the  shoulders  as  thieves,  and  sentenced  to  life 
imprisonment.  TTie  resultant  scandal  greatly 
aggravated  that  popular  rage  which  terminated 
in  the  French  Revolution. 

DIAMOND  RATTLESNAKE.  See 
Rattlesnake. 

DIAMOND  SNAKE,  an  Australian  python 
regarded  by  most  naturalists  as  a  variety  of 
the  carpet-snake  (q.v,). 

DIAMOND  STATE.  The  popular  name 
of  the  Stale  of  Delaware  (q.v.). 
■  DIAMOND  WEDDING,  the  celebration 
of  the  75th  anniversary  of  a  wedding,  at  which 
presents  of  diamonds  are  givetL  Other  anni- 
versary weddings  sometimes  celebrated  are 
paper,  wooden,  tin,  crystal,  and  cbina  weddings, 
namely,  on  the  1st  Sih,  10th,  15th,  and  2wh 
anniversaries;  while  silver  and  golden  weddings 
are  celebrated  on  the  25th  and  SOth,  respective^ 
presents  being  made  to  the  bride  of  the  material 
indicated  in  the  title. 

DIANA,  a  goddess  of  Italy  whom  the 
Romans  subsequently  identified  with  the  Greek 
Artemis  (q.v.).  Diana  was  the  protectress  of 
staves,  who  held  a  yearly  festival  in  her  honor. 
She  was  a  virgin  and  no  man  was  permitted  to 
enter  her  temple.  She  dwelt  in  the  groves  and 
near  wells.  Madness  and  enthusiasm  might  be 
aroused  in  the  hearts  of  men  by  this  goddess. 
She  was  also  the  goddess  of  the  moon,  which 
fact  accounts  for  her  identification  with  the 
Greek  moon-^ddess,  Artemis.  She  seems  to ' 
have  been  originally  the  patron  deity  of  the 
Sabines  and  Latins.  Her  temple  stood  on  the 
Aventine  and  was  built  by  Servius  TulHus  for 
the  benefit  of  the  Latin  people.  It  seems  prob- 
able that  the  worship  of  Diana  was  introduced 
at  Rome  by  the  Sabines  and  the  Latins  on  the 
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oGcaskm  of  die  adoussion  of  these  peoples  to  the 
plebiscite. 

DIANA.  One  of  the  few  readable  pastoral 
romances  is  the  Spanish  'Diana'  (1S58)  by  the 
Portuguese  Jorge  de  Montemdr,  whose  name  is 
usually  ^ven  in  its  Spanish  form  as  Monte- 
mayor.  The  pastoral  tradition,  taldng  its  rise 
in  the  'Idyls'  of  Theocrilns,  the  'Eclogues*  of 
Virgil,  and  the  late  Greek  story  of  'Dapnnis  and 
Chloe,'  had  been  developed  by  Renaissance  Italy 
in  two  directions,  one  dramatic,  the  other  nar- 
rative. The  best  representative  of  the  narrative 
type  had  been  the  'Arcadia'  of  Jacopo  San- 
nazaro  (1502)  (Q-vJ.  From  this  work  and 
from  Spanish  and  Forttiguese  pastorals  —  es* 
pecially  the  'Menina  e  Mo^'  (1554)  of  Bemar- 
dim  Ribeiro  —  Monlemayor  drew  inspiration  for 
a  tale  in  prose  and  verse  tha.t  should  set  forth 
his  personal  disappointment  in  love,  thinly  dis- 
guising folk  of  a  courtly  world  as  moody 
rustics.  His  scene  was  no  lon^r  a  literary 
Arcadia  of  conventional  beauty  in  a  time  re- 
mote, but  the  Spain  and  Portugal  of  hia  own 
day.    His  prose  was  allowed  larger  room  than 


D  the 


of  Sannazaro ;  and  it 


carefully  wrought,  more  pictorial,  more  vigor- 
ous. In  spirit,  the  'Diana,'  like  its  prototype, 
displayed  an  urban  interest  in  the  life  of  nature, 
but  the  longing  for  an  Age  of  Giold,  so  fnu- 
trate  and  bitter  in  Sannazaro,  wag  here  absent. 
The  drifting  plot  was  better  anchored,  and  the 
ideal  of  love  was  amplified. 

Diana  is  a  shepherdess  in  the  fields  of  Leon 
admired  by  Silvano,  whom  she  scorns,  and  by 
Sireno  (the  author),  whom  she  approves.  But 
Sireno,  forced  to  be  absent  for  a  year,  returns  to 
find  her  wedded  to  Delio,  a  second  rival,  and  to 
mingle  his  tears  with  those  of  Silvano,  whom 
once  he  had  feared.  The  woes  of  unrequited 
affection  are  thereafter  portrayed,  not  only  in 
Sireno's  case,  but  in  that  of  Selvageia.  and  a 
whole  chain  of  shepherds  and  shepberaesses  lov- 
ing at  cross  purposes.  Eventually  they  find  sur- 
cease of  woe  in  drinking  a  magic  potion  that 
induces  in  their  breasts  a  love  requiting  and 
requited,  the  situation  somewhat  resembling 
that  in  'A  Midsummer  Night's  Dream,'  There 
■re  various  inserted  episodes,  the  most  famous 
being  the  ston-  of  Felix  and  Felismena,  which 
suggested  to  Shakespeare  part  of  the  plot  for 
his  'Two  Gentlemen  of  Verona.' 

Montemayor's  fiction,  left  unfinished  at  his 
death  in  1561.  was  continued  three  years  later 
by  Alonso  Perez  and  mttch  more  agreeably  by 
Caspar  Gil  Polo,  whose    'Diana  Enamorada* 


de  Vega,  and  touched  the  Ei^lish,  who  were 
introduced  to  the  'Kana'  and  its  sequels  in  a 
translation  by  Bartholomew  Yoimg  in  1598. 
Frenchmen  felt  its  influence  even  more  through 
*L'Astr4e'  of  Honore  d'Urf^  issued  in  several 
parts  from  1608  to  1624.  Three  contributions  in 
particular  the  'Diana*  made  to  the  development 
of  prose  fiction;  first  it  moved  later  writers  to 
give  rein  to  their  feeling  for  landscape  and 
their  sense  of  nature's  sympathy  with  man; 
second,  it  pointed  the  way  toward  the  anaty^s 
of  love,  a  love  romantic  and  absorbing,  but  in- 
trospective and  sentimental  radier  than  impas- 
sioned ;  and,  third,  it  taught  a  more  aristocratic 
and  gallant  style  than  that  of  the  romances  of 
chivalry,  oflerit^  models  of  courtly  speech. 
For  further  information  conccrmng  the  'Dnna,' 


the  Enslish  reader  is  referred  to  P.  M.  War- 
ren's 'History  of  the  Novel  Previous  to  the 
Seventeenth  Century*  (1895),  and  to  H.  A.  Ren- 
nert's 'Spanish  Pastoral  Romances'  (1692). 

Frank  W.  Chanw.eb, 
Profissor  of  English,  Universily  of  Cincinnati. 
DIAN^  Temple  of,  a  splendid  structure 
and  one  of  the  glories  of  the  ancient  world, 
erected  at  E^^sus  in  Asia  Minor.  It  was 
erected  at  public  cost  in  the  year  620  b.c  and 
became  a  place  of  pilgrimage  for  all  Asia  Minor 
and  Greece.  Its  architecture  was  remarkable 
for  its  period  and  was  verv  rich  in  the  interior. 
It  was  129  metres  long  and  66  in  width  and  was 
stq)ported  by  122  columns.  At  the  end  was 
erected  the  golden  statue  of  Diana  Artemis. 
Chersiphron  of  Cnossus  conceived  the  plan 


and 

his  son,  Metagenes,  continued  the  work.  Crctsus 
was  a  liberal  contributor  to  the  fund  for  its 
construction.  In  356  ac.  the  temple  was  burned 
by  Erostratus,  who  wished  to  gain  immortality 
through  his  act.  Dinocrates  superintended  the 
reconstruction  and  it  was  this  restored  edifice 
which  was  one  of  the  seven  wonders  of  the 
andent  world.  It  was  plundered  by  the  Sct- 
thians  in  263  and  was  definitely  ruined  by 
them.  Archaeologists  within  the  last  100  years 
have  discovered  traces  of  earlier  temples  on  this 
site,  notably  by  J.  T.  Wood  in  1860-75  and  by 


by  Hogarth  now  lie  in  the  British  Museum. 
Consult  Ferguson.  'Temple  of  Diana  at  Ephe- 
sus,'  in  transactions  of  the  Royal  Institute  of 
British  Architects  (London  1883) ;  Hogarth, 
'Excavations  at  Epbesus'  (2  vols,  ih.  190&) ; 
Wood,  J.  T..  'Discoveries  of  Epheius'  <ib. 
1876). 

DIANA  OF  THE  CROSSWAYS.  This 
novel  by  George  Meredith  is  a  penetrating  study 
of  femmine  character  in  its  marital  and  social 
relations.  Diana,  as  Meredith  proclaims,  is  *a 
positive  heroine,  with  brains  and  real  blood.* 
Her  youthful,  loveless  and  unhappy  marriage, 
her  reckless  pluiige  into  the  gaieties  of  LondMi 
life,  her  impulsive  and  disastrous  association 
with  various  public  men,  and  her  final  union, 
after  the  deaUi  of  her  firet  husband,  with  the 
unassuming  but  substantial  Redworth,  constitute 
the  basis  of  a  brilliant  presentation  of  English 
society  and  a  delicate  and  subtle  analysis  of 
human  nature.  The  heroine,  we  are  informed 
in  one  of  Meredith's  letters,  is  modeled  after 
Mrs.  Norton,  a  granddaughter  of  Sheridan,  and 
many  of  Diana's  experiences  resemble  those  of 
her  prototype.  But  the  central  incident  of  the 
novel,  Diana's  sale  of  a  political  secret  to  the 
editor  of  a  famous  newspaper,  was  fomided 
not  upon  fact,  but  upon  rumor  since  disproved. 
In  spite  of  certain  flaws  and  inconsistencies  in 
the  delineation  of  the  leading  character^her 
dereliction  in  the  crisis  of  her  career  is  never 

Suite  reconciled  with  her  asserted  uitellectud 
iseemment — the  novel  is  one  of  the  best  bal- 
anced of  Meredith's  contributions  to  English 
c:-_       t,   -packed   with   thou^t,   yet   it   i" 


pendent,  courageous,  witty, 
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i^onsuit  Mcreoiin  s  -i-eners,'  eoiiea 
son    (London    1912)  ;    Henderson,    M, 

*George  Meredith*  (London  1907); 
ion  (Vol.  XCV,  p.  306;  ib.,  pp.  328- 


diann  uid  lovaUfness  —  aboidd  be  pondered  by 
all  to  whom  the  Victorian  heroine  ts  a  namby- 
pamby  emotionalist.  The  indsive  discussion 
ii[  the  opening  chapter  of  sentimentalism  and 
sham  rralism  should  be  studied  by  all  who 
would  gain  discrimination  in  the  judgment  of 
fiction.  An  incomplete  version,  the  baus  of 
certain  American  editions,  ran  in   The  fort- 

«htiy  Review  from  June  to  December  1884, 
e  enlarged  and  completed  work  was  published 
__i   188S.     Consult    Meredith's   'tetters,*   edited 

Sturge. 
The  Natic 
329). 

George  B.  Duttoit. 

DIANA  OF  FRANCE,  Duchess  of  Mont- 
morency and  Angouleme:  b.  Piedmont  1538;  d. 
3  Jan.  1619.  She  was  a  natural  daughter  of 
Henry  11;  was  formally  legitimited,  and  mar- 
ried first  to  a  son  of  the  Dutce  of  Parma,  next 
to  the  eldest  son  of  the  Constable  de  Mont- 
OiorenCT.  She  enjoyed  great  influence  at  court 
under  Henry  IV.  supermiended  the  education 
of  the  };aung  prince,  afterward  Louis  XHI,  and 
.then  retired  from  court. 

DIANA  OF  POITIERS,  pwi'te-a,  Com- 
tesie  de  Br^Ki,  Duchesse  de  Valentinois:  b. 
1499;  d.  1S66.  At  the  age  of  13  she  married  the 
Count  of  Maulevrier,  Grand  Seneschal  of  Nor- 
mandy. She  became  in  1538  the  mistress  of 
King  Henry  H  of  France,  in  whose  name  she 
ruled  with  unHmited  power.  Till  his  death  in 
1559  she  exercised  such  an  absolute  empire  over 
the  king  by  the  charms  of  her  wit  and  grace  that 
her   superstitious   contemporaries   ascribed   her 

Kwer  to  magic  Upon  his  death  she  retired  to 
r  castle  Anet,  where  she  established  a  charit- 
able institution  for  the  support  of  12  widows. 
Medals  are  still  to  be  seen  bearing  her  image, 
trampling  under  foot  the  god  of  love,  with  the 
inscription,  Ominum  victorem  vici  (I  have  con- 
quered the  universal  conqueror). 

DIANA  MONKEY,  a  monkey  (Cercofi- 
thtats  diana),  native  to  the  west  coast  of 
Africa.  Its  name  is  given  because  it  bears  on 
its  forehead  a  crescent  of  upright  white  hairs, 
suggestive  of  the  new  moon,  which  was  the 
emblem  of  the  Greek  goddess  Diana.  It  is  black 
.  in  color,  streaked  widi  brown  down  the  back; 
the  fore  parts  are  pure  white,  as  also  is  the 
long  beard  It  is  gentle  and  easily  tamed,  but  is 
not  strong  enough  to  endure  captivi^  and 
change  of  climate.  Hence  the  specimens  sent  to 
menageries  usually  die  within  a  short  time. 

DIANA'S  TREE  (Arbor  Diarm).  silver 
tree,  is  formed  from  a  solution  of  silver  in  nitric 
acid,  precipitated  by  quicksilver,  and  crystal- 
lized m  prismatic  needles  which  are  grouped 
together  in  the  form  of  a  tree.  To  make  Uiis 
beautiful  process  visible,  let  a  quantity  of  pure 
silver  be  dissolved  in  nitric  acid;  then  dilute 
the  saturated  solution  with  20  to  30  parts  of 
water  and  put  in  an  amalgam  of  eight  parts  mer- 
cury and  one  part  silver  leaf,  upon  which  after 
some  days  crystals  are  formed.  The  crystals 
consist  of  an  amalgam  of  silver,  or  rather  a 
definite  compound  of  the  silver  and  mercury. 
The  name  is  formed  from  the  supposed  connec- 
tion between  the  moon  and  the  metal  silver. 

DIANIUM, 
(q.v.). 


e  of  Denia,  Spain 


DIANO  HAKINA,  dS^'sfi  nii-re'n*,  Ita^, 
winter  resort  in  the  province  of  Porto  Uauriiio, 
on  the  Ligurian  Sea,  20  mihs  east  of  San  Remo, 
and  adjoming  the  Riviera.  It  sofiered  greatly 
from  an  earthquake  in  1887.  There  is  a  large 
trade  in  olive  oil.    Fop.  1,929. 

DIANORA,  a  diaracter  in  the  fifth  story  of 
the  10th  day  of  the  'Decameron*  of  Boccaccio. 
Chaucer's  'Franklyn's  Tale^  is  fotmded  on  this 

DIANTHUS,  a  senus  of  the  pink  fam^ 
iCaryophyUacea).  'The  genus  has  about  200 
species,  natives  of  the  Old  World.  The  name 
is  said  to  be  from  the  Greek  and  to  signify 
■Jove's  flower.'  The  American  species  arc  all 
naturalized  from  Europe,  and  are  fugitives  from 
cultivation.  The  best  Imown  are  maiden  pink 
(D.  deltoides),  which  in  summer  is  found  in 
tne  region  from  eastern  Massachusetts  to 
Michigan,  and  the  bunch-pink  or  sweet-william 
(D.  barbaliu),  found  wild  occasionally  in  the 
Eastern  and  Middle  Sutes. 

DIAPASON,  d!-a-p&'iOn  (meaning  com- 
plete, all-pervading),  a  term  in  music  by  which 
the  ancient  Greeks  designated  the  octave.  The 
French  use  the  term  for  tuning  fork  and  as 
equivalent  to  pitch.  Diapason  is  also  the  Eng- 
lish name  given  to  the  fundamental  sonorous, 
noble-toned  stops  of  the  organ. 

DIAPEDESIS,  dl-a-pc-de'sis,  a  process  in 
which  red  and  white  blood  cells  pass  through 
the  walls  of  the  capillary  blood  vessels.  It  is 
a  constant  accompaniment  of  inflammation,  and 
is  to  be  regarded  as  a  protective  mechanism  on 
the  part  of  the  body,  particularly  of  the  white 
blood  cells. 

DIAPER,  textile  fabric  used  for  towels  and 
napkins,  and  formed  either  of  linen  or  cotton. 
or  a  mixture  of  the  two,  upon  the  surface  of 
which  a  figured  pattern  is  produced  by  a  par- 
ticular method  of  twilling.  In  the  fine  arts  the 
term  is  used  for  a  surface  decoration  consist- 
ing of  a  repetition  of  a  surface  unit  or  units 
of  design  evenly  spaced. 

DIAPER  ORNAMENT,  in  architectttre,  an 
ornamentation  of  flowers,  or  variegated  iigures, 
applied  to  a  plain  surface,  either  carved  or 
painted.  If  carved,  the  flowers  are  entirely  sunk 
mto  the  work  below  the  general  surface.  Thev 
are  usually  square,  and  placed  close  to  each 
other,  and  are  various  in  their  pattern  and 
design,  The  name  is  supposed  to  be  derived 
from  jasper  with  reference  to  the  decorative 
effect  of  veining. 

DIAPHANOSCOPE,  an  apparatus  used  to 
exhibit  transparent  pictures  or  photo^phs.  It 
has  an  adjustable  lens  so  that  the  picture  may 
be  exhibited  at  the  same  distance  from  the  eye 
as  the  focal  lens  with  which  the  picture  was 
first  taken.  Ordinarily  a  glass  positive  of  the 
picture  is  used, 

DIAPHORE'nCS,  or  8UDORIFICS. 
agencies  that  increaae  the  secretion  of  sweat 
"nie  chief  diaphoretics  are  water,  heat  —  in  the 
form  of  hot  packs,  warm  drinks,  etc — alcohol, 
ipecac,  pilocarpine,  opium,  sweet  sinrits  of 
nitre,  salicylates,  etc  Diaphoretics  are  employed 
largely  to  reduce  temperature,  as  they  increase 
the  perspiration  and  thus  permit  of  a  large 
amount  of  surface  evaporation.    They  are  also 
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n>eM  agents  ofteo  in  the  treatment  of  disotie 
of  the  sloii,  since  they  cause  an  increased  amount 
of  blood  to  flow  to  the  skin  and  thus  improve  its 
nutrition.  Sweating  is  used  to  eliminate  water 
in  dropsy,  and  to  relieve  the  kidneys  from 
part  of  their  excretory  function  when  they  are 
diseased.  Sweeting  hdpa  to  reduce  obesiv,  as 
the  inipluB  fat  is  consumed  to  form  water.  In 
tbc  case  of  diitls  and  colds  diaphoretics  relieve 
internal  congestion.    See  PEaspiBATiOK. 

DIAPHSAQH,  diVfnm.  (1)  In  anatomy, 
a  dome-shaped  muscular  partition  found  in  the 
mammals,  separating  the  abdominal  cavity  from 
the  pleural  cavities  conta.ining  the  hings.  It  is 
attached  to  the  lower  end  of  the  sternum,  the 
ninth,  tenth,  eleventh  and  twelfth  ribs,  and  the 
upper  three  or  four  lumbar  vertebrae.  Its  general 
structure  is  that  of  a  system  of  muscular  fibres 
radiating  from  a  central  tendinous  portion.  It 
is  pierced  by  die  inferior  vena  cava,  the  oesopha- 
gus, the  aorta,  the  thoracic  duct,  the  pr^er 
splanchnic  nerve,  the  ai^^s  and  hemiazygos 
veins  and  the  sympathetic  trunks.  The  out- 
phiagm  is  lined  above  by  pleura,  below  by 
peritoneom,  and  on  its  lower  surface  are  sup- 
posed to  be  the  stomata  by  which  the  lymidiatic 
system  opens  into  the  peritoneal  cavity,  althou^ 
the  existence  of  these  openings  is  still  a  matter 
of  dispute.  It  is  innervated  b^  the  thirds  fourth 
and  sometimes  the  fifth  cervical  nerves  and  tq' 
die  f)hrenic  nerves,  which  originate  from  the 
cervical  plexus.  It  receives  olood  from  the 
interior  ^renic  arteries  below  and  bchincL  the 
dit^raguMtk  arteries  above  and  behind,  and 
the  superior  phrenic,  musculo-phremc,  and 
superior  epigastric  arteries  in  -front.  Its  venous 
circulation  is  carried  on  by  the  inferior  phrenic 
vein.  The  diaphragm  originates  from  the  cervi- 
cal myotomes  of  the  embryo.  In  the  course  of 
development  it  undergoes  die  same  <fisplacement 
backwards  that  characterizes  the  heart  and 
lungs.  This  is  shown  in  the  adult  by  die  cervical 
itntervation  of  the  diaphragm. 

In  breathing,  the  diaphragm  causes  inspira- 
tion by  contractioR,  thus  decreasing  its  upward 
curvature  and  enTari^ng  the  chest  cavit^.  In 
expiration  it  is  relaxed.  It  is  the  principal 
respiratory  muscle.    See  Respiration'. 

(2)  In  oftici,  an  annular  disc  in  a  camera 
or  telescope  or  other  optical  instrument,  to 
exclude  some  of  the  marginal  rays  of  a  beam 
of  li^t  The  original  form  of  this  beautiful 
contrivance  is  the  iris  of  the  eye,  which  shuts 
out  strong  U^t  and  regulates  the  quantity  ad- 

DIARBBKtR.  d£-irn>e-kEr'  A^tic  Tur- 
key, city,  capital  of  the  vilayet  of  Diaibekir.  It 
stands  on  a  hidi  bank  overlooking  die  Tucris, 
and  is  surrounded  by  a  lofty  massive  wall,  built 
of  blocks  of  black  porous  stone,  the  best  houses 
being  also  of  the  same  material.  The  principal 
edifices  are  die  great  mosque,  a  fine  structure 
with  a  square  tower,  and  originally  a  Chris- 
tian church:  and  the  Armenian  cauedral  and 
Qialdaan  church,  handsome  buildings  recently 
erected.  The  manufactures,  once  very  extensive 
but  now  greatly  decayed,  consist  chiefly  of  iron 
and  copper  ware,  leather,  silk,  woolen  and  cot- 
ton goods;  the  bazaars  are  well  stocked  with 
^/oo&  of  every  description  and  a  limited  trade 
IS  carried  on  with  Syria  and  Aleiipo.  It  is  .the 
seat  of  the  patriarch  of  the  Syrian  Jaoobites. 
Fop.  about  38,000. 


DIASKH<BA,  a  ^jrffiptom  of  a  disordered 
condition  of  the  intestines,  accompanied  by  tod 
frequent  movements  of  the  bowels,  due  to  their 
increased  peristaltic  (or  wave-like)  motion. 
Like  dyspepsia,  it  is  on^  a  qrmptom  of  some 
pathological  condition.  Diarrlusa  is  usually  th« 
result  of  some  indiscretion  in  diet,  such  as  the 
eating  of  unripe  or  overripe  fruit,  improper  or 
indigestible  foodstuffs;  or  of  poorly  cooked,  de- 
composed or  tainted  meats  and  fi^  these  in- 
ducing a  kind  of  diarrhoea  due  to  toxic  sub- 


the  city  than  in  country  dutricts,  and  oftener 
found  among  the  poor  than  the  well-to-do,  it 
cannot  be  said  that  diarrhcea  is  particularly  a 
disease  of  the  city  or  of  the  poor,  since  severe 
and  even  fatal  attacks  of  it  frequently  occur. 
among  the  rich  inhabiting  the  seaside  or  moun- 
tains. 

The  conditions  that  produce  diarrhaa  are 
varied  and  numerous.  Exposure  and  sudden 
chilling  of  an  overheated  body,  particularly  □£ 
the  abdomen,  are  potent  causes ;  and  travelers 
who  make  frequent  changes  of  drinking  water 
are  veiv  susceptible  to  iL  la  these  cases  per- 
sonal ituosyncrasy  plays  an  important  role.  The 
drinking  of  impure  water  and  living  in  poor 
hygienic  surroundings  cause  diarrhcea.  Whether 
sewer  ^s  or  pollution  of  the  atmosphere  has 
direct  itt£ueoce  is  a  disputed  point,  but  it  is 
certain  that  direct  drainage  of  polluted  sewage 
from  districts  infected  with  epidemic  diarrhcea 
into  a  water  supply  is  a  potent  cause. 

Daily  variations  of  temperature,  such  as  are 
experienced  in  the  hot  season  from  May  to 
September,  arp  familiar  predisj)osing  factors. 
Environment  such  as  is  found  in  densely  pop- 
ulated districts  where  people  live  in  damp  tese- 
ments,  etc,  with  vitiated  atmosphere  and  want 
of  care,  is  in  the  same  category  of  causes. 

Diarrhcea  is  often  caused  by  the  irritating 
action  of  mineral  poisons,  such  as  mercuiy, 
arsenic  and  antimor^y,  by  overdoses  of  croton 
oil,  etc.,  or  by  various  cathartic  nostrums. 
Worms  of  various  species  are  likewise  causative 
factors.  Of  late  much  attention  has  been  given 
to  these  parasitic  causes,  nbiablv  that  of  proto- 
zoon  Anueba  coli,  so  frequently  found  m  the 
stool  of  diarrhceics,  principallv  in  tropical  cases. 
Secondary  diarrhcea  is  a  phenomenon  found 
during  an  attack  of  some  antedating  disease,  as 
ulcer  of  the  bowel,  cancerous  growths  of  the 
intestines  and  the  inflamed  and  ulcerative  stage 
of  typhoid  fever.  In  diabetes  and  Bright's  dis- 
ease It  is  mostly  a  form  of  eliminative  diar- 
rhcea. In  neurotic  subjects  pychogenic  diar- 
rhoeas are  frequent  and  are  often  very  trouble-. 
some.  Nearly  25  per  cent  of  the  chronic  dlar-. 
rhiEas  are  of^  psycnogeoic  origin.  They  repre- 
sent unconscious  wisnes.  These  psychogenic 
diarrhoeas  are  characterized  by  the  frequency  of 
partly  formed  movements  although  this  is  not 
absolute. 

The  symptoms  of  diarrhoa  naturally  vary 
with  the  causes,  though  certain  symptoms  are 
common  to  all  forms.  One  of  these  is  the  fre- 
quency and  character  of  the  stools,  which  may 
vary  from  5  to  20  or  more  in  a  day.  At  first 
soft,  and  mixed  with  particles  of  undigested 
food,  they  gradually  grow  more  liqmd  undl 
almost  watery,  and  are  attended  tnr  griping  cotic- 
like  pains  about  the  navel.  Flatulence  and  vom- 
itiBg  are  also  prominetit  features,  and  lliint  is 
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often  gnat,  owing  to  loss  of  liquids  from  the 
body  tArougfa  repeated  evacuations.  The  pulse 
is  usually  quickened,  though  the  lever  is  sel- 
dom high,  and  is  of  no  serious  consequence.  If 
the  diarrhoea  become  chronic  or  long  continued, 
prostration  ensues,  tfaoug;h  this  contingency  is 
infrequent.  Secondary  diarrhcea,  due  to  chronic 
congestion  or  pathological  changes  in  the  intes- 
tines, is  much  more  intractable. 

The  treatment  of  diarrhma  must  necessarily 
■rary  with  the  inciting  cause,  thou^  many  cases 
recover  spontaneously  or  need  treatment  for 
onljT  a  few  days.  Absolute  rest  and  low  diet  are 
indicated  in  the  toxic  forms.  If  the  attack  is 
due  to  ejqrasttre  or  cold,  the  application  of  hot 
turpentine  stupes  to  the  abdomen,  with  the 
kdminislration  of  small  and  frequent  doses  of 
opium  and  bismuth,  may  be  all  that  is  required; 
when,  however,  it  is  due  to  offending  food  in  the 
intestines,  or  to  ptomaines,  the  prompt  removal 
of  these  elements  must  be  efleetei  Broken 
doses  (one-tenth  grain)  of  calomel  every  half 
hour,  or  a  teaspoonful  dose  of  Epsom  salts  in 
Vichy  water,  until  the  stools  assume  a  more 
natural  consistency,  are  prompt  and  efficient 
refnedies.     By  far  the  most  popular  is  a  pre- 

Sired  dose  of  castor  oil  containing  10  to  15 
raps  of  laudanum.  This  should  be  followed 
by  astringent  antiseptics,  combined  with  opium 
and  a  digestive;  for  instance,  sulphocarbolate 
of  tine  or  soda,  opium  in  either  powdered  or 
extract  form,  with  blue-mass.  Should  the  pain 
be  excessive,  chlorodyne,  or  hyoscyamine,  or  in 
extreme  cases  small  doses  of  morphia  may  be 
given  until  the  patient  is  relieved.  For  the  vom- 
iting, small  doses  of  hot  water  or  nlain  lime 
water  will  he  effective,  and  the  application  of 
the  old-time  spice-plaster  or  hot  poultice  will 
be  found  soothing.  Some  prefer  the  ice-bag. 
Should  there  be  any  oppression,  aromatic  spirits 
of  ammonia,  or  stimulants  like  brandy  or  whis- 
ky, well  diluted,  will  restore  the  strength, 
though  this  is  seldom  necessary. 

The  undue  haste  to  stop  dJarrhcea  suddenly, 
and  the  eagerness  which  patients  exhibit  to  take 
large  doses  of  paregoric  or  laudanum,  or  nos- 
trums called  cholera  drops  or  diarrhoEa  mixtures, 
in  all  cases  are  mentioned  only  to  be  condemned. 
A  more  rational  course  is  to  remove  the  cause, 
thereby  assisting  nature  to  regain  her  normal 
tone  and  reassert  her  disturbed  functions. 

In  children  and  infants  the  same  general  rules 
should  be  followed,  with  modifications  to  suit 
each  individual.  In  ^lace  of  milk,  substitute  a 
milder  form  of  nounshment  such  as  egg,  barley 
or  rice  water.  ( See  Cholera  Infantum  ) . 
Another  and  more  direct  form  of  treatment 
than  giving  remedies  by  the  mouth  is  the  use  of 
enemas,  or  both  can  be  employed  in  conjunction. 
High  rectal  enemas  are  used  of  astringent  anti- 
septics held  in  suspension  in  thin  starch  solu- 
tions, or  with  turpentine  added 

The  constipation  which  usually  occurs  after 
recovery  from  diarrhcea  had  better  be  disre- 
garded for  a  day  or  two,  when  mild  cathartics 
or  laxative  remedies  can  be  used.  Ver^  effect- 
ive remedies  are  glycerine  suppositories  and 
enemas  of  cold  water. 

DIARY,  a  daily  record  of  events  or  obser- 
vations made  by  an  individual.  It  contains  a 
nurative^  more  or  less  detailed,  of  matters  of 
perMnal  tnterest,  often  including  the  resulb  of 
"rt  reierences  to  cur- 


rent events  of  general  iatcrest  are  sotnetiines 
introduced.  This  form  of  <Uary  is  also  known 
as  a  journal.  Books  convenient  for  making  such 
records  are  issued  every  year,  containing  be- 
sides the  blank  pages  various  reference  tables, 
etc  The  ■Ephemeris*  of  the  ancients  was 
originally  a  military  record  or  journal,  a  day- 
book or  account-book,  also  a  collection  of  tables 
showing  the  position  of  the  heavenly  bodies,  but 
passed  into  literature  to  mean  a  collection  of 
records  of  what  lias  happened  on  tlie  same  day 
in  various  years,  or  a  mere  general  name  for 
any  form  of  periodical  books  or  magazines. 

Diaries  have  often  furnished  the  historian 
with  invaluable  material,  suwlying  the  absence 
of  pablic  records  and  furnishing  minute  and  in- 
timate details  of  manners  and  of  motives  that 
do  far  more  to  help  us  to  understand  the  past 
than  more  formal  records.  Such  -  docimients 
as  Robert  Baillic's  'Journals,'  the  *Diarics>  of 
Pepys  and  Evelyn,  and  the  'Journals'  of  Gre- 
ville  are  among  the  most  valuable  sources  of 
real  history. 

DIAS,  dS'&s,  Antonio  Gongalvec,  Branlian 
poet;  b.  Caxias,  state  (then  province)  of  Ua- 
ranMo,  18  Aug.  1823;  d.  3  Nov.  1864.  He  was 
educated  at  the  University  of  Coimbra,  Portu- 
gal, and  returning  to  his  native  country,  en- 
tered the  practice  of  law  in  Uaranh&o.  He 
publidied  at  Rio  de  Janeiro  in  1846  a  volume  of 
poems  entitled  'Primeiros  cantos,'  which  was 
followed  by  his  drama  of  'Leonor  de  Men- 
don^'  (1S47) ;  'Segundos  cantos'  (1848) ;  and 
<Ultimos  cantos'  (1850).  In  1848  he  was 
chosen  professor  of  national  history  in  the  (Col- 
lege of  Dom  Pedro  II;  he  was  subsequently 
employed  in  the  office  of  the  Minister  of  For- 
ei^  Affairs,  and  in  1855  was  charged  with  a 
saenttfic  mission  to  Europe.  His  poetry  has 
been  exccei£ngly  popular  in  BraiiL  His  worics 
also  include  a  report,  'Brazil  e  Oceania';  and 
several  papers  oE  im^rtance  on  the  migrations 
of  the  South  American  Indian  tribes  in  the 
collection  of  the  Instituto  Geogrifico  i  fiist6r- 
ico  of  Bio  de  Janeiro. 

DIAS,  Henrique,  Brarilian  general:  b. 
Pemambuco  about  1600;  d.  latter  part  of  tfae 
17th  century.  He  was  a  freed  nqgro,  who  by 
bis  superior  attainments  rose  in  1639  to  the  su- 
preme command  of  the  colored  soldiety  of  the 
Brazilian  armv.  He  took  a  conspicuous  part  in 
the  protracted  warfare  which  finally  led  to  the 
overthrow  of  Dutch  influence.  The  govern- 
ment failed  to  reward  his  services  and  he  died 
in  great  poverty  and  neglect, 

DIAS  DE  NOVAXS,  Bartholomeo,  Ftor- 
tuguese  navigator;  d.  1500.  In  I486  he  wu 
commissioned  by  John  11  of  Portugal  to  con- 
tinue the  entloration  of  tfae  African  littoral. 
He  advanced  along  the  Atlantic  coast  of  the 
continent  to  within  two  degrees  to  tfae  soudi  of 
the  Tropic  of  Capricorn,  and  120  leagues  further 
south  than  any  point  previously  explored. 
Thereafter  he  sailed  souuiward  on  the  open 
sea  and  doubled  without  knowing  it  the  merid- 
ional point  of  tfae  continent  and  reached  land 
about  40  leagues  to  the  eastward.  After  reach- 
ing Rio  de  Infante  (Fish  River)  he  turned 
back,  sailing  along  the  coast  It  was  then  he 
discovered  the  terminal  point  of  Africa,  which 
he  named  Cabo  Tormentoso,  or  Cape  of  Temp- 
ests. The  king  later  changed  the  name  to  Cabo 
de  Buena  Esperanza  or  Cape  of  Good  Hope.  In 
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December  14S7  Dias  readied  Usbon  and  was 
received  -with  great  aixlatm.  Ten  years  later, 
however,  be  sxw  Vasco  da  Gana  chosen  in  his 
stead  to  lead  the  exploring  e;q»edition  of  M97. 
He  accompanied  the  latter  to  India  and  in  1500 
went  to  Braiil  with  Pedro  Aivarei  Cabral,  but 
perished  in  a  storm  on  his  return  from  this 
expedition. 

DIASPORA.  This  was  the  name  given 
to  die  Jewish  emigrants  in  the  time  of  the 
Apostles.  The  Tews  were  scattered  abroad 
over  the  face  of  tne  earth.  The  Roman  Empire 
had  in  many  of  its  cities  Aese  Jewish  colonies. 
In  the  lands  east  of  the  empire  they  found  their 
way.  Some  remains  discovered  a  few  years 
ago  seem  to  indicate  their  presence  in  far-off 
Qiina.  This  widespread  movement  was  due 
in  some  quarters  to  f  ordbie  tfeportation  by  con- 
quering peoples,  as  in  the  Euphrates  Valley. 
Odier  groups  went  forth  after  the  failure  of 
the  Maccabean  patriots  to  perpetuate  thnr 
Ungdom.  Others  no  doutit  left  their  native 
land  for  commercial  reasons.  Usually  they  had 
their  own  community  organization,  which 
sometimes  became  very  powerful,  as  it  did  for 
instance  in  Alexandria.  The  organization  was 
commercial  as  well  as  religious.  The  centre 
of  the  communis  was  the  synagt^pie.  Every- 
where Jerusalem  was  the  centre  of  the  natiowl 
worship.    To  its  priests  and  temples  tithes  were 


DIASPORB  (Gr.  "scatterii^*),  a  native  hy- 
drated  oxide  of  aluminum,  havmg  the  formula 
AliOi.HiO,  and  crystallizing  in  the  orthorhom- 
bic  system.  It  is  commonly  gray,  creamy-white 
or  lilac  in  color,  though  sometimes  various 
shades  of  brown  and  yellow  or  colorless.  _  It 
has  a  hardness  of  from  6.5  to  7  and  a  specific 
gravity  of  about  3.4.  It  is  transparent  to  sub- 
translucent  and  exhibits  powerful  doubly  re- 
fracting properties.  The  oest-known  localities 
in  which  it  occurs  are  Chester,  Mass.,  Newlin, 
Pa.,  in  the  United  States  and  in  Europe  near 
Schemnitz,  Hungary.  Many  specimens  decrepi- 
tate strongly  when  heated  before  the  blowpip^ 
separating  mto  pearly  scales  that  are  scattered 
in  all  directions;  and  it  is  from  this  peculiarity 
that  the  mineral  derives  its  name. 

DIASTASE,  dra-st&s,  or  AMYLASS,  a 
substance  belonging  to  the  group  of  enzymes 
and  believed  to  be  itself  a  mixture  of  several 
simple  enzymes.  It  is  found  in  bariey,  oats 
and  other  plants  and  also  in  animal  tissues. 
When  in  solution  it  possesses  the  prop- 
erty of  causing  starch  to  break  tip  at 
the  temperature  o£  156°  F.,  transforming  it  first 
into  dextrin  and  then  into  maltose.  It  is  ob- 
tained by  digesting  in  a  mixture  of  three 
parts  of  water  and  one  of  alcohol,  at  a  tem- 
perature of  113°  F.,  a  certain  quantity  of  ger- 
minated barley  ground  and  dried  in  the  open 
air,  and  then  putting  the  whole  under  pressure 
and  filtering  out  &e  litiuid.  Such  extracts 
evaporated  at  a  low  temperature  in  a  vacuum  to 
a  mick  syrupy  condition  arc  known  in  com- 
merce as  "malt  extracts."  Diastase  is  solid, 
white  and  soluble  in  water  and  diluted  alcohol, 
but  bsotuble  in  strong  alcohol.  If  200  parts 
of  fecula  be  mixed  with  1,000  parts  of  water 
and  a  portion  of  diastase  be  added  and  the 
mixture  kejrt  at  a  temperature  of  about  156°  F., 
uie  starch  is  converted  gradually  into  dextrin 


._  threefold,  liquefaction  of  the  stardi, 

hydrolizing  it  into  dextrin  and  then  Iqrdrolizing 
the  dextrin  into  maltose.  This  tri^e  fimction  is 
regarded  as  proving  the  composite  nature  of  the 
diastase.  The  action  of  diastase  is  prevented  by 
acids,  alkalis  and  some  salts,  but  not  by  alco- 
hol or  ether.  A  solution  of  diastase  becomes 
acid  and  loses  its  power  on.  starch.  Tbe  ac- 
tion of  the  diastase  of  ^rminatin^  bariey  is 
important  in  brewing,  distilling  and  in  the  bak- 
ing industry.  The  composition  of  diastase  has 
not  been  exactly  determined.  It  is,  however, 
an  albuminoid  substance.  A  body  having  the 
power  of  converting  starch  into  sugar  exists  im 
saliva  and  is  known  as  ptyaJin.  It  is  also  an 
albiuninoid  and  is  probably  analogous  to  diastase 
in  its  composition.  Diastase  is  used  in  the  man- 
ufacture of  dextrin  (q.v.).  As  malt  extract 
it  has  a  limited  use  in  laundries  for  removing 
starch  from  stiffened  fabrics  before  they  are 
laundered. 

DIASTOLE,  di-as'to-te.  In  the  description 
of  circulation  of  die  blood  it  was  shown  that 
Harvey  first  appreciated  that  there  was  a  suc- 
cessive contraction  and  dilatation  of  the  heart- 
muscle.  The  term  systole  has  been  applied  to 
this  contracted  state  and  the  term  diastole  to 
the  succeeding  dtlatalion. 

DIASTROPHISH,  one  of  tfie  great  proc- 
esses of  dynamical  geology,  inc1u<Ung  all  move- 
ments of  the  earth's  crust  produced  oy  internal 
forces.  See  section  on  Diastrophism  in  the 
article  on  Geology.     See  also  Modktains  and 

CONTIWENT. 

DIATHERMANCY,  a  term  designating 
the  property  that  is  possessed  in  various  de- 
grees by  (utferent  substances  of  transmitting 
radiant  heat.  Bodies  that  are  equally  trans- 
parent, that  is,  bodies  which  have  equal  power 
of  transmitting  rays  of  light,  are  very  diiiereot 
in  their  power  of  transmitting  heat  rays.  Thus 
a  thin  plate  of  glass  and  a  thin  plate  of  rock 
salt  may  be  nearly  equally  transparent,  but  the 
plate   of   rode   salt  bas   far  superior  r 


grays  of  heat.  This  may  be  shown 
Let  a  delicate  thermometer  be 
placed  near  a  lamp  (but  not  above  it) ;  the 
mercury  will  rise  on  accotmt  of  the  beat  radi- 
ated to  it.  If  a  plate  of  rock-salt  be  interposed 
between  the  lamp  and  thermometer,  the  mercury 
will  fall  slightly;  but  if  a  plate  of  glass  of 
equal  thickness  with  the  plate  of  rock-salt  be 
interposed,  it  will  be  seen  that  the  greater  part 
of  the  heat  is  at  once  cut  off  from  the  ther- 
mometer. The  transparency  of  bodies  to  light 
does  not  at  all  necessitate  their  diathermancy. 
Thus  clear  rock-crystal,  which  is  transparent, 
and  smot^  rock-crystal,  which  is  opaque,  are 
nearly  equally  diathermanous ;  and  solution  of 
iodine  in  bisulphide  of  carbon,  which  is  per- 
fectly opaque  to  light,  is  lug^y  diathermanous. 
The  diathermancy  of  [tlatcs  of  various  thickness 
has  also  been  determined.  The  diathermancy 
decreases  very  rapidly  as  the  thickness  increases. 
Consult  Stewart,  'Treatise  on  Heat' ;  Dcschanel, 
'Elementary  Treatise  on  Natural  Philosophy.' 
(See  also  Radiation  ;  Thermo-electkicity). 
Consult  Tyndall,  'Heat  as  a  Mode  of  Motion* 
C6th  ed„  London  1880). 

DIATHESIS^  in  medieaie,  a  term  applied 
to  the  predisposition  of  the  bodb'  iriiicb  tcndm 
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it  prone  to  certain  diseases.  The  term  is  par- 
tictilarijr  api^ied  to  inherited  or  congenital  pre- 
dispositions which  may,  however,  only  become 
observable  at  a  late  period  in  U£e.  While  cer- 
tun  sets  of  reactions  are  recognized  as  being 
Ql>ical  of  human  bodily  processes  in  generaL  it 
mast  not  be  overlooked  that  each  individual  has 
pecnliarities  of  composition  and  structure.  Thus, 
there  may  be  a  constitutional  lack  of  resi!itit% 
power  to  the  entrance  of  the  tubercle  bacillus. 
This  condition  is  known  as  tuberculous  dia- 
thesis. The  chief  types  of  diathesis  are ; 
bilioos,  or  one  in  which  there  is  imperfect  elimi- 
nation of  bile  as  a  chronic  condition;  calculous, 
gi  constkutional  tendency  to  the  formation  of 
calcuU  or  stones;  cancerous,  the  imperfectly 
understood  condition  where  cancers  are  liable 
to  forrn;  nervous  or  psychopathic,  an  extreme 
sensibiliQr  of  the  nervous  system,  generally  ac- 
companied by  a  tendency  to  derangement ;  gouty, 
lithic,  rheumatic,  or  uric- acid  diathesis,  a  con- 
stitutional tendency  to  the  accumulation  of 
uric  acid  and  urates  in  the  body  fluids  and  con- 
sequent liability  to  ^out,  rheumatism,  etc.  The 
recognition  of  a  diathesis  is  often  important 
in  connection  with  the  treatment  to  be  adopted 
for  any  morbid  state.  Tiie  tendency  to  some 
diseases  may  also  be  defeated  by  the  adoption 
of  a  habit  of  life  unfavorable  to  its  develop- 

DIATOHACBOUS  EARTH,  and  DIA- 
TOHACBOUS  OOZE.    See  Diatoms. 

DIATOMS,  a  sub-order  of  microscopic 
plants  belonging  to  the  class  Alga.  A  plant 
of  this  sub-order  consists  of  a  unilocular  or  a 
septate  cell;  and  its  cells  are  composed  of  two 
symmetrical  valves,  multiplying  1^  spontaneous 
separation.  There  are  two  well-defined  sec- 
tions: (1)  DiatometB,  including  species  invested 
with  a  silicious  epidermal  covering  occurring 
both  in  fresh  and  salt  water,  often  exhibiting 
exquisite  sculpturings  when  seen  under  the 
miscroscope  and  testing  the  highest  powers  of 
the  instrument;  (2)  Desmidiea,  minute  fresh- 
Water  plants  of  a  green  color,  without  a 
sihcious  covering.  There  are  more  than  4,000 
distinct  species  scattered  over  all  parts  of  the 
world.  The  walls  of  the  cells  are  rendered  hard 
by  silica  and  they  are  reproduMd  by  fission,  the 


walls  retain  their  shapes  and  delicate  marldngs. 
Enormous  quantities  of  them  are  found  as  fos- 
sils in  the  beds  of  the  Tertiary  formation.  Often 
the  protoplasm  of  two  diatoms  will  escape  and 
unite  to  form  a  zygospore,  which  after  a  time 
will  divide  into  two,  each  forming  a  new  cell 
tarRer  than  before.  Some  diatoms  are  free  and 
move  rapidly  through  the  water;  others  secrete 
a  mucilaginous  substance  whereby  they  attach 
themselves  to  various  objects.  In  some  cases 
the  diatoms,  after  splitting,  remain  attached  to 
one  another,  forming:  bands  or  ribbons.  They 
are  classified,  accordmg  to  the  structure  of  the 
cell  walls,  three  main  families  being  recognised, 
according  as  they  have  on  the  principal  face  of 
the  wall  a  distinct  ridge  (Rapkidiea),  an  indis- 
tinct or  false  ridge  {Pseudoraphidica),  or  no 
ridge  at  all   (.Araphidiete  or  Cryptoraphtdieir. 

The  diatoms  possessinp  a  silicious  epidermis 
have  been  eagerly  studied  of  late  years  by  mi- 
croscopical observers,  who  have  greatly  in- 
creased the  number  of  geoera  and  species.  They 


»rc  univereally  distributed  atid  Ihcir  sUkioitS 
coverings  being  indestructible,  their  remains  are 
accumulated  and  perpetuated  in  many  localities, 
sometimes  formins  extensive  deposits,  as  of 
Richmond,  Va.,  which  is  said  to  be  bmlt  upon 
a  stratum  of  these  miscroscopically  minute 
atoms  18  feet  in  thickness.  Species  at 
Arachnoidiscus  and  other  genera  of  gTtZt 
beauty  are  obtained  from  guano.  The  berg- 
mehl  or  mountain-meal  of  Sweden  consists  of 
diatoms.  The  mud  at  tne  mouths  of  many 
rivers,  the  sediment  of  ponds,  ditches  and  even 
rain-troughs,  contain  myriads  of  the  same 
minute  organisms.  They  were  found  by  the  Arc- 
tic navigators  investing  the  fields  of  polar  ict; 
and  they  have  also  been  detected  in  the  dust 
evolved  from  volcanoes. 

Their  remains  are  found  in  rocks  of  mai^ 
geolo^c  ages,  but  are  especially  abundant  in 
the  Miocene  beds  of  Califomia,  These  organ- 
isms are  believed  to  have  yielded  the  organic 
matter  necessarj^  for  the  formation  of  the  rich 
petroleum  deposits  of  that  state.  Diatoms  are 
the  source  of  the  diatomaceous  earth  used  in 
scouring  soaps  and  polishing  powders.  Dia- 
tomaceous oozes  are  now  accumulating  on  the 
ocean  bottom.    See  Ooze. 

DIATONIC,  in  modem  music  the  term 
applied  to  compositions  which  follow  the  tones, 
intervals,  or  harmonies  of  the  standard  major 
or  minor  scales,  without  chromatic  alteratjwi. 
Originally  from  the  Greek,  meaning  'through 
the  tones,'*  the  diatonic  mode  of  the  ancient 
Greeks  —  as  distinguished  from  their  chromatic 
and  enharmonic  mode  —  formed  the  foundation 
of  their_  whole  system  of  music,  and  was  ar- 
ran^d  in  three  tetrachords  composed  of  one 
semitone  and  two  whole  notes, 

DIATRIBE,  (Gr.  dialribi),  (a  dweUio^  or 
lingering  upon^  originally  sigmfied  a  sustamed 
discourse  or  disputation,  afterward  came  to  tw 
applied  to  a  violent  and  sweeping  criticism, 
whether  written  or  spoken. 

DIAULOS.    See  Olympic  Gaues. 

DIAZ,  dllh,  Don  Juan  Hnrtfn,  (El  Em- 
reaNADo),  Spanish  patriot  r  b.  Castrillo  de 
Duero,  Valladolid,  1775;  d.  1825.  He  entered 
the  army  in  1792  and  during  the  Peninsular 
War,  at  the  head  of  6,000  men,  he  successfully 
harned  the  French.  In  ISM  he  was  made 
colonel  in  the  rcgulararmy  and  was  later  made 


for  this  he  was  thrown  into  prison  and  later 
banished  to  Valladolid,  He  joined  the  Con- 
stitutionalists in  the  insurrection  of  1820,  and 
in  the  short  and  unequal  struggle  he  showed 
his  former  great  courage.  In  1823  he  was 
captured,  ana  after  the  restoration  of  Ferdi- 
nand, Diaz  was  exposed  in  an  iron  cage,  im- 
prisoned in  a  loathsome  dungeon  for  two  years 
and  then  sentenced  to  death  by  han^ng.  He 
was  stabbed  to  death  when  he  resisted  the 
executioners.  The  nickname,  £1  Empednado, 
'the  one  covered  with  ^itch,*  is  that  given  by 
the  peasants  to  the  natives  of  CastrilTo,  from 
the  fact  that  two  rivers  there  form  a  black 
mud  called  pecitia. 

DIAZ,  Hienel,  Spanish  explorer:  b.  AraRon 
second  half  at  the  15th  century,'  d  1514.  He 
took  part  in  the  second  voyage  of  Columbus, 
and  was  one  of  the  colonists  of  tbe  island  of 
Santo  Domingo.     He  quitted  the  colony  in  1495 
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in  consequence  of  a  dnel,  and  took  refuge  with 
a  few  of  his  companions  in  the  southern  part 
of  the  bland,  where  he  married  a  native. 
Througfa  the  qdvice  of  his  wife  he  discovered 
the  sold  mines  in  this  part  of  the  island,  the 
existence  of  which  be  commtinicated  to  Bar- 
toloin£  Columbus,  whereby  he  reconciled  him- 
self with  the  colonists,  and  led  the  way  to  the 
foundation  of  the  town  of  Nueva  Isabella,  af- 
terward caUed  Santo  Domingo.  He  was  nude 
governor  of  Porto  Rico  in  1X9,  but  his  fidelity 
to  the  family  of  Columbus  repeatedly  biou^t 
him  into  trouble: 

DIAZ,  Porfirio,  dE'&s,  Mexican  statesman: 
b.  Oaxaca,  IS  Sept  1830;  d.  2  July  1915.  He 
received  a  classical  education  at  the  Oaxaca 
Institute,  and  had  begun  studying  law  when  the 
war  with  the  United  States  broke  out.  He 
served  through  that  struggle  in  the  National 
Gtard,  and  on  the  conchision  of  peace  made  a 
stu<^  of  military  science.  On  Santa  Anna's  ac- 
cession to  the  dictatorship,  he  left  the  ara^ 
and  practised  law;  but  returned  and  bore  a  con- 
spicuous part  in  the  revolution  of  1854.  Subse- 
quently Diaz  joined  the  Liberals  then  tmder  the 
leadership  and  control  of  Benito  Juarez,  and  as 
a  member  of  this  party  he  won  a  seat  in 
Congress  in  1861.  He  took  the  field  to 
oppose  the    French   troops   and  was   taken 

Kisoner^  but  made  his  escape;  harassed 
aximihan's  troops  till  forced  to  surrender  a 
second  time  at  Oaxaca  in  1865;  besieged  and 
captured  Pueblo  in  1867,  and  immediately 
marched  on  Uexico  City,  which  surrendered  to 
him  21  June.  On  the  re-establishment  of  the 
republic  he  was  an  unsuccessful  candidate  for 
president  In  1872  and  1876  be  ted  revolutions 
against  the  government  and  after  three  severe 
battles  occupied  the  capital  in  the  latter  year. 
In  1877  he  was  elected  president  to  fill  the  un- 
expired term  of  the  furtive  president,  Lerdo. 
His  energetic  and  businesslike  administration 
at  once  gained  favor  with  and  inspired  con- 
fidence in  foreign  investors,  and  foreign  capital 
soon  began  to  now  into  the  country  which  en- 
red  upon  a  new  era  of  development  and  pros- 


succeed  himself.  His  secretary,  General  Gon- 
zales, was  elected  ^president  and  General  Diaz 
was  appointed  chief -justice  of  the  Supreme 
Court,  and  elected  governor  of  Oaxaca.  The 
new  administration  soon  betrayed  signs  of  weak- 
ness and  it  became  ever  more  and  more  evident 
that  if  peace  and  prosperity  were  to  endure  Diaz 
must  be  again  placed  at  the  head  of  the  govern- 
ment and  so  in  1884  he  was  re-elected  president  ; 
in  1886  his  partisans  secured  the  abolition  of  the 
law  prohibiting  a  second  consecutive  presidential 
temi.  As  each  presidential  term  expired  the 
constitutional  provisions  for  the  election  of  chief 
magistrate  of  the  nation  were  gone  through,  but 
it  was  evident  to  all  that  partisans  of  Diaz 
manipulated  the  returns.  However,  no  real 
opponent  appeared,  at  least  no  strong  leader. 
until  1911,  when  Francesco  Madero  opposed 
what  be  called  the  dictatorship  of  Diaz.  He  was 
successful  and  in  May  1911,  Diaz  resigned  and 
departed  to  Spain.  To  Diaz  Mexico  is  in- 
debted for  her  rise,  progress  and  standing  as 
3  nation. 

DIAZ,  Kuy,  Spanish  soldier?  b.  Seville, 
Spain.  1503;  d  Peru  1538.  He  went  to  Peru 
in  1532  with  the  expedition  of  Diego  de  Atma- 


gro,  and  took  part  in  the  conquest  of  the 
province  of  Cuzco;  then  joined  VehJcaiar  in 
the  conquest  of  the  province  of  Quito. 
He  was  sent  by  Pizarro  to  explore 
the  valley  of  the  Rimac,  and  it  was  in  ac- 
cordance with  his  report  that  the  site  was 
chosen  for  the  city  of  Los  Reyes  (now  Lima), 
and  the  city  founded.     When  war  broke  c 


and  other  important  engagements ;  and  was  cap- 
tured at  the  battle  of  Salinas,  1538,  and  put  to 
death. 

DIAZ  DEL  CASTILLO,  k»-ste1yd.  Ber- 
nardo (vulgarly  Benul),  one  of  the  Spanish 
conquerors  of  Mexico,  and  historian  of  that  . 
conquest:  b.  Medina  del  Campo,  in  Old  Castile, 
about  1498;  d.  Santiago  de  los  Caballeros, 
Guatemala,  about  1590,  leaving  numerous 
descendants.  His  work,  entitled  'Historia  Ver- 
dadera  de  la  Conquista  de  la  Nueva  Espafia,'  Is 
of  great  value  and  interest.  The  date  of  his 
death  is  not  known.  Probably  his  family  be- 
longed to  the  minor  nobility:  he  says,  when 
speaking  of  the  conquerors.  "We  were  tor  the 
most  part  hidalgos,  although  some  were  not  of 
such  clear  lineage  as  others';  but  he  lacked  the 
influence  necessary  to  secure  his  appointment  as 
an  ofiicer.  He  speaks  of  himself  as  'having 
been  in  this  country  (Central  America  and 
Mexico)  twice  before  the  coming  of  Cort£s,  and 
the  third  time  with  him."  On  the  first  occasion 
he  accompanied  Pedrarias  Davila  (qv.)  ;  on  the 
second,  he  took  part  in  the  expeditions  ta 
Yucatan  and  along  the  coast  of  Mexico  under 
CArdoba  and  Gnjalva  (1517-18).  Between 
1515  and  1517  he  visited  Cuba;  from  Santiago 
dc  Cuba,  on  18  Nov,  1518,  he  sailed  with  tfie 
Spanish  fleet  under  Cort€s ;  during  the  next  few 
years  he  fought,  it  is  said,  in  more  than  100 
of  the  battles  with  the  Indians  preceding  or 
following  the  capture  of  the  City  of  Mexico; 
and  in  1523-^  he  served  under  Pedro  de 
Alvarado,  conqueror  of  Guatemala  and  Salva- 
dor, Alvarado  established  the  seat  of  govern- 
ment in  the  native  (Guatemalan^  town  of 
Almolonga,  afterward  called  Santiago  de  los 
Caballeros;  and  Bemal  Diaz  was  made  gover- 
nor of  this  town,  as  a  reward  for  his  service 
in  the  field.  He  writes  naively:  ■!  was  held 
in  no  inconsiderable  degree  of  estimation  in 
my  day  as  a  soldier';  and  again,  'I  was  twice 
in  the  hands  of  the  enemy  ndio  were  carrying 
me  off  to  sacrifice,  but  God  gave  me  strength  to 
escape  out  of  thetr  clutches,*  In  1550  he  was 
summoned  to  an  important  council  at  Vallado- 
lid,  'as  being  the  most  ancient  of  the  conquerors 
of  New  Spain.*  His  history  was  finisbed  26 
Feb.  1568.  Two  licentiates  who  examined  the 
work  at  that  time,  'observed  that  in  regard  to 
my  style  or  language  it  was  conformable  to  that 
in  ordinary  use  in  Old  Castile,  and  that  as  sudi 
it  was  the  more  agreeable,  not  being  embar- 
rassed with  flowering  affected  phrases.*  The 
particular  merit  of  the  history  ts  that  it  gives 
to  each  of  die  officers  and  soldiers  the  credit 
which  was  his  due,  instead  of  ascribing  the 
overthrow  'of  the  Aztec  empire  and  the  estab- 
lishment of  New  Spain  solely  to  the  genius  of 
Cortfa.  "The  historians  Gcmara  and  Illescas,* 
Diaz  writes,  *never  chose  to  relate  our  heroic 
actions,  leaving  all  our  value  and  honors  in  the 
dark,  where  tney  would  have  remained  were  it 
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not  for  this  my  true  history  and  assignit^  such 
great  merit  to  Cort^  Although  they  were 
ri^t  to  a  certain  degree  (in  praising  our 
leader),  yet  they  should  not  have  forgotten  us.* 
So  desirous  is  he  to  make  known  the  exact 
truth,  that  at  the  end  of  his  manuscript  he 
writes,  "l  beg  the  printers  (sefiores  impresores) 
for  mercy's  sake  not  to  omit  anything  from  or 
add  anything  to  the  foregoing.''  The  original 
manuscript  has  always  been  kept  in  Guatemala. 
first  by  the  author  and  his  descendants  and 
later  t^  the  municipality  of  the  ^pital.  Many 
editions  appeared  from  1632  to  1877,  the  chief 
being  that  in  3  volumes  at  Madrid  in  1632,  the 
Engrish  versions  of  Maurice  Keatinge  (1800) 
ind  John  Ingram  t-ockhart  (1844),  the  German 


pea  red  in  1877,  one  by  D.  jourdanet,  the  Other 
by  Jos£  Maria  de  Heredia.  In  1878  appeared 
two  Hungarian  editions,  by  Kiroly  Brizilc,  and 
by  Moses  GaaL  All  these  editions  and  trans- 
lations failed  to  do  full  justice  to  the  original 
and  caused  many  adverse  opinions  in  regard  to 
the  'Historia  Verdadera.'  This  was  remedied, 
however,  in  1904  when  the  first  critical  edition 
of  the  work  was  issued  in  Mexico  by  Genaro 
Garcia.  Alfred  Percival  Maudslay  published  an 
English  translation  of  this  edition,  with  intro- 
duction and  notes,  imder  the  auspices  of  the 
Hakluyt  Society  (3  vols.,  London  1908)-  By 
means  of  these  publications  the  work  takes  its 
proper  place  as  one  of  the  greatest  historical 
.  records  by  an  eyewitness  of  the  early  conquest 
and  settlement  of  New  Spain. 

DIAZ  DE  LA  FBNA,  pe'fla,  NardsM 
Virgile,  French  painter:  b.  Bordeaux,  20  Aug. 
1807;  d.  Mentone,  France,  18  Nov.  1876.  He 
was  of  Spanish  parentage,  was  left  an  orphan 
at  the  age  of  10,  was  educated  by  a  ctensyman 
at  Bellevue,  where  a  snake-bite  occasioned  the 
amputation  of  a  leg.  At  the  age  of  15  he  was 
apprenticed  to  a  porcelain  painter,  but  ambi- 
tious of  working  in  oils,  about  1813  began  to 
exhibit  in  the  Salon.  He  in  time  won  fame  by 
his  landscapes,  which  he  peopled  with  nymphs, 
loves  and  satyrs.  These  n^res  are  badly 
drawn,  but  as  a  colon st  Diai  ranks  highly 
among  the  painters  of  the  romantic  school  in 
France,  and  to  color  he  was  content  frankly  to 
aacri^ce  form.  He  was  also  an  exquisite 
painter  of  flower-pieces.  He  received  the  cross 
of  the  Legion  of  Honor  in  1851.  His  pictures 
sold  well  and  he  amassed  a  large  fortune, 
which  he  expended  in  great  hospitality  at  his 
Paris  studio.  His  principal  works  are  'The 
Fairy  with  Pearls' ;  'Venus  and  Adonis' ; 
'FooUsh  Girls';  'Descent  of  the  Gypsies'; 
'Sous  Bois.*  The  MetropoUtan  Museum,  New 
York  has  several  of  his  pictures.  He  is  also 
represented  in  Baltimore  and  Chicago.  Con- 
suh  Muther,  'History  of  Modern  Painting' 
(London  1907)  ;  Huslin,  'Les  artistes  cel&bres' ; 
and  Van  Dyke,  'Modern  French  Masters' 
(New  York  1896). 

DIAZ  DB  PINEDA,  pe-ni'-da,  Spanish 
soldier:  b,  Torrelavega  about  1500;  d.  Peru 
1545.  He  went  to  Peru  with  Francisco  Pizarro 
in  1S31;  explored  the  river  Magdalena  in  1535- 
and  in  1539  became  governor  of  the  province  of 
Quito.  In  1S40  he  joined  the  expedition  of 
Gonialo  Piiarro  for  the  conquest  of  the 
Canelos  and  the  exploration  of  the  coimtry  east 


of  the  Andes.  He  was  sent  in  search  of  the 
party  of  Orellana,  who  had  gone  ahead  to  seek 
for  supplies.  In  the  course  of  the  search, 
which  was  unsuccessful,  Diaz  explored  a  large 
part  of  the  course  of  the  Amazon,  but  returned 
to  the  main  expedition,  wfaidi  by  his  aid  suc- 
ceeded in  returning  to  Pern,  thoi^  with  heavy 
losses.  When  Gonzalo  Pizarro  revolted  against 
the  viceroy,  Nufiez,  Diaz  at  first  offered  his 
services  to  the  viceroy  but  later  joined  Pirarro. 
He  was  surprised  and  defeated  by  Nuitez,  but 
escaped  capture. 


DIAZEUCTIC  TONE,  the  name  given  to 
the  tone  interval  separating  the  disjunct  and 
the  middle  tetrachords  in  ibe  Dorian  scale  of 
ancient   Greek  music 

DIAZO-COHPOUHDS  resemble  Azo- 
Compounds  (see  Coal-Tak  Coloss),  in  contain- 
ing the  group  —  N, — ,  but  with  the  difference 
that  in  the  former  two  orgSuiic  radicals  are 
united  to  the  characteristic  group,  as  R.N1.R, 
instead  of  one  as  in  the  latter. 

These  compounds  were  discovered  in  1858 
by  Griess,  who  obtained  them  by  treating  aro- 
matic amino-compounds  with  nitrous  acid  at 
low  temperatures.  (See  Amitte).  Following 
up  his  discovery  he  experimented  with  them  in 
reaction  with  many  substances,  amon^  these 
the  amido- compounds,  from  which  combinations 
were  developed  a  series  of  brilliant  direct  dyes 
for  animal  hbres.  The  present  economic  value 
of  the  diazo-compounds  lies  in  their  availability 
as  intermediates  in  the  manufacture  of  dye- 
sluffs,  and  in  this  function  (hey  are  not  usually 
separated  from  the  solutions  in  which  they  are 
formed,  but  are  promptly  converted  into  the 
dyes  by  a  further  operation. 

When  isolated  they  are  colorless  crystals, 
which  dissolve  readily  in  water,  sparingly  in 
alcohol,  and  not  at  all  in  ether,  lliey  are  in 
general  unstable,  and  when  dry  are  explosive. 

They  are  prepared  by  dissolving  a  molecular 
part  ot  the  chosen  amine  in  water  with  from 
two  to  three  parts  of  hydrochloric  acid,  and 
then  adding  slowly,  while  stirring  a  solution  of 
one  molecular  part  of  sodium  nitrate,  keeping 
the  apparatus  cold  — at  35°  to  40°  F.  When 
the  mixture  shows  a  slight  excess  of  nitrous 
acid,  the  diazolisation  is  complete.  This  solu- 
tion is  then  added  to  a  solution  of  one  molecu- 
lar part  of  some  amine  or  phenol,  stirring 
constantly.  The  dye  thus  formed  in  some  cases 
precipitates,  in  others  it  has  to  be  separated 
out  by  the  addition  of  sodium  chloride  or  hydro- 
chloric acid.  The  benzenoid  and  naphthal- 
enoid  amines  are  those  most  commonly  diazo- 
tised  on  a  large  scale  for  commercial  uses. 
Diazo-compounds  are  also  produced  in  a  dry 
or  paste  form  for  the  use  of  dyers  in  the  pro- 
duction ot  the  so-called  "ingrain'  azo-colors, 
which  are  developed  directly  on  the  textile 
fibres.  Consult  Beacall,  T.,  'Dyestuffs  and  Coal 
Tar  Products'  (London  191S) ;  Cain,  J.  C, 
'The  Chemistry  of  the  Diaio-Compounds' 
(London  1908)  ;  Sidgwick,  N.  V.,  'The  Organic 
Chemistry  of  Nitrogen'  (Oxford  1910). 

DIBBS,  the  English  name  of  a  simple  game 
dating  from  remote  antiquity.  .  It  consists  in 
throwing  up  the  joint  bones  of  the  legs  of 
sheep  and  catching  them  as  they  descend  first 
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on  the  palm  and  next  on  the  bade  of  the  hand. 
The  gune  is  common  CDOug^  throughout  Europe 
and  was  known  in  ancient  Greece  as  is  proved 
t>y  figures  on  Grecian  vases  depicted  as  engaged 
in  the  sport  In  Scotland  small  stones  are 
substituted  for  the  bones  and  the  game  is  popu- 
larly known  as  "chucks*  or  ■chuclae  stanes.* 

OIBDIN,  Charlea,  English  lyric  and  dra- 
matic poet  and  actor:  b.  Southampton,  March 
1745;  i  London,  25  July  1814.  He  opened  a  lit- 
tle ptaj^ouse  in  London,  the  Sans  Soud  Theatr^ 
and  there  brought  out  his  own  plays,  enlivened 
with  his  own  songs,  set  to  music  of  his  own 
composition,  and  with  himself  as  the  leading 
actor.  He  wrote  probably  SO  plays  and  operettas 
(best  remembered  among  them  'The  Quaker,* 
an  operetta),  two  novda,  a  'History  of  the 
Stage,*  and  over  a  thousand  songs.  His  'Sea 
Sofigs,'  such  as  *Tom  Bowling,*  and  'The 
Flowing  Can,'  are  popular  favorites  still.  He 
wrote  an  autc^ograplqr  'Profeswmal  Life' 
(1803). 

DIBDIN,  John  Thomas,  English  song 
writer  and  dramatist:  b.  London,  21  March 
1771;  d.  there,  16  Sept.  1841.  He  was  the  sec- 
ond son  of  Charles  Dibdin  (q.v.)  and  in  1775, 
when  only  in  his  fourth  year,  was  brought  upon 
the  stage  as  the  Cupid  of  Shakespeare's  'Jubi- 
lee,' while  Mrs.  Siddons  personated  Venus. 
After  being  connected  with  various  theatres,  and 
writing  ^eat  numbers  of  songs,  be  returned  to 
London  m  1795,  wrote  a  number  of  dramas  with 
great  success  for  the  minor  theatres,  and  ob- 
tained an  engagement  at  Covent  Garden,  with 
which  he  coatmued  connected  for  14  years. 
Among  his  numerous  pieces  the  best  Imown 
are  'Mother  Goose,'  by  which  the  theatres 
are  said  to  have  netted  a  profit  of  $100,000;  Ae 
'Hirfi-mettlcd  Racer  >  which  was  almost  equally 
profitable;  'The  Cabinet'-  'The  Jew  and  the 
Doctor*;  and  'Past  10  O'clock,'  which  long 
held  the  stage.  He  wrote  a  'Metrical  History 
of  Engtand'  (1813) :  and  'Reminiscences' 
(1827). 

DIBDIN,  Thomas  Prognal,  En^ish  bibli- 
wrapher,  son  of  the  elder  brother  of  Charles 
Dibdin  (q.v.):  b.  Calcutta  1776;  d.  Kensington, 
18  Nov.  184/.  He  became  a  popular  preacher 
in  LondoiL  and  was  well  known  there  as  a  biblio- 
maniac. He  proposed  a  club  to  dine  together 
in  honor  of  bibliography,  which  was  established 
in  1812,  under  the  name  of  the  Roxburghe  Club. 
This  dub  adopted  a  rule  that  each  member 
diould  every  year  reprint  a  book  for  presenta- 
ti<Mi  to  all  the  members.  Of  his  numerous  writ- 
ings those  connected  with  bibliography  are  atone 
of  any  value.  Among  them  may  be  noted 
'Bibliomania*  (1809);  Bibliograpical  Decam- 
eron' (1817);  'Typographical  Antiquities  of 
Great  Britain'    (1810-19). 

DIBON,  the  name  of  two  dties  mentioned 
in  the  Bible.  1.  A  d^  of  Judah,  five  miles  north 
of  Arad,  mentioned  in  Neh.  xi,  25.  At  present 
it  is  known  as  Dhaib,  2.  A  city  of  Moab,  five 
miles  north  of  Amon,  built  by  the  Gadites.  It 
is  referred  to  in  Num.  xxxii,  34,  ib.  xxxiii,  45 
and  ib.  xxi,  30.  The  modem  city  is  called 
Dhiban.  For  its  historical  connections  consult 
Bohl  'Kananaer  und  Hebraer*  (1911)  ;  Schmidt, 
'Messages  of  the  Poets*  (1911)  and  'Songs  of 
the  Conquest'  (in  Journal  of  Biblical  Litera- 
ture, 1914). 


DIBRA,  SertMB,  a  dty  near  die  Albanian 
frontier,  three  miles  from  the  confluence  of  the 
Black  Drin  and  the  Radika.  It  is  an  important 
agricultural  centre.  It  is  fortified  and  was 
formerly  the  capital  o£  the  Sanjak  of  Dibra 
in  the  Vilayet  of  Moiustir  during  the  Turkish 
regime.  It  was  taken  by  the  Serbians  in  the 
Balkan  Wars  of  1912-13  and  its  possession  con- 
firmed by  the  treaty  of  peace  arranged  in  1913. 
"The  population,  mostly  Albanians,  with  colonies 
of  Bufgaiians  and  Serbians,  numbers  about 
16.000. 

DIBUTADBS,  dI-bQ'ta-d£t,  Greek  sculptor 
or  potter  of  Sicyon ;  lived  about  600  B.C  Al- 
though he  is  the  reputed  originator  of  work  in 
reliet,  the  only  historical  basis  for  his  fame  is 
a  Corinthian  work,  bearing  his  name,  supposed 
to  date  ftvm  before  600  b.c 

DICSARCHUS,  Greek  philosopher:  b. 
Messina,  Sicily.  He  was  a  contemporary  of  Aris- 
totle and  lived  mostly  in  Greece  and  in  the 
Peloponnesus.  He  wrote  several  works  on  geog- 
raphy, history,  philosophy  and  politics.  Per- 
haps his  greatest  work  was  his  'Life  of  Hellas,' 
in  three  books,  an  account  ot  the  geograijhy  of 
Greece,  its  political  development,  its  public  and 
private  life,  manners  and  popular  customs. 
Only  fragments  of  it  have  come  down  to  us. 
Cicero's  'R^ublic'  is  supposed  to  be  based  on 
a  work  of  DicaEarchus.  Many  works  long  at- 
tributed to  this  author  are  now  known  to'  be 
from  other  hands  of  these  the  'Cities  of 
Greece'  was  the  chief.  Consult  Christ,  'Ge- 
sduchte  der  griechischen  Litteralur*  (Vol.  II, 
5th  ed.,  Munich  1913).  and  Pauly-Wissowa  'Real 
Encydopadie  der  klassischen  Altertumswissen- 
schaft'  (Vol.  v.,  Stuttgart  1905). 

DICSUM,  genus  of  Australasian  and 
Oriental  small  birds,  of  the  family  Dicteida  and 
akin  to  the  sunbirds.  They  are  brilliantly 
colored,  feed  on  insects  and  have  melodious 
voices.  They  build  purse-shaped  nests  of  pliable 
material  suspended  from  bushes.  They  arc 
often  called  nower  or  honey  peckers. 

DICAST,  a  member  of  the  popular  courts 
of  Athens.  To  Solon  is  attributed  the  institu- 
tion of  these  courts.  From  the  dtitens  over  30 
Sears  of  age  about  6,000  were  chosen  annually 
y  lot  and  of  this  number  sections  of  from 
20  to  500  members  were  chosen  daily  to  hear 
cases.  These  dicasts  listened  to  the  speeches 
of  the  litigants  and  heard  the  evidence  read; 
then  they  voted  in  secret,  being  sworn  to  give 
their  decision  in  accord  with  the  evidence  and 
the  laws.  The  dicasts  were  sole  arbiters  alike 
in  points  of  law  and  in  points  of  fact.  Consult 
Lipsiu^  'Das  attische  Recht  und  Rechtsfahren' 
(Leipzig  1905-  ),  and  Meier  and  Schomann 
'Der  attische  Process*   (Beriin  1887). 

DICE  (plural  of  Die),  small  cubes  of  bone 
or  ivory,  on  each  of  the  six  sides  of  which  a 
number,  ranging  from  one  to  six,  is  marked 
permanently.  The  siwi  of  the  two  numbers 
on  the  opposite  sides  of  a  die  is  always  seven; 
thus  if  six  is  at  the  top  one  is  at  the  bottom, 
and  so  on.  One,  two,  three,  or  five  dice  are 
used,  according  to  the  game  to  be  played.  They 
are  placed  in  a  cylindrical  box  about  four 
inches  high,  and  from  one  and  a  half  to  two 
inches  in  diameter,  open  at  the  lop.  The  box 
is  sliaken  and  turned  quickly  up  so  that  Ae 
dice  will   fall  flat  on  the  table.     The  i 
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mtt  amotmt  of  the  spots  uppermost  at  each 
throw  are  summed  up  and  placed  to  the  score 
of  the  thrower.  They  are  used  for  a  number 
of  purposes  and  various  games  are  played  with 
them.  The  principal  games  are  "throwing  the 
dice,"  'round  the  apot,"  "centennial,"  'multiplica- 
tion," ■going  to  Boston,"  'draw  poker,"  and 
'vingt-et-un*  all  of  which  will  be  found  de- 
scribed in  detail  with  the  rules  of  each  game  in 
A.  Howard  Cad^s  'Dice)  (1895).  There  is  no 
period  of  histoiv,  and  no  nation,  in  which  some 
form  of  dice  nas  not  been  used.  They  are 
depicted  on  the  early  Egyptian  monuments; 
those  excavated  at  Thebes  can  scarcely  be  dis- 
tinguished from  the  dice  made  to-day,  and  their 
use  is  attested  by  laws  regulating  the  games 
played  with  them  in  ancient  Greece  and  Rome, 
as  well  as  in  most  European  countries.  The 
invention  of  dice  is  attributed  to  Faiamedes 
{circa  1,244  B.C.).  But  the  use  of  cubes  with 
numbered  sides  for  e»nbling  purposes  is  prob- 
ably much  earlier.  The  Latin  word  for  dice, 
Uiserir,  is  derived  from  the  Greek  tesseres, 
Ionic  for  tessarei,  four,  because  it  is  on  every 
side  square.  Numerous  passages  in  the  ancient 
writers,  and  very  many  representations  in  marble 
or  paintings,  show  how  frequent  dice-playing 
was  among  them.  Different  from  the  tessera, 
which  were  preciselj;  like  our  dice,  were  the  Xali 
(which  means,  originally,  the  pastern  bone  of 
an  animal  —  Greek,  astragalos).  These  were 
almost  of  a  cubic  form,  and  had  numbers  only 
on  four  sides,  lengthwise.  Three  tessera  and 
four  tati  were  often  used  together,  and  the 
game  with  dice  was  properly  called  alea,  though 
alea  afterward  came  to  signify  any  game  at 
hazard,  and  alealor  a  gambler. 

DICBRATHERIUU,  an  extinct  genus  of 
rhinoceroses  which  inhabited  North  America 
during  the  Oligocene  Epoch,  distinguished  by  a 
pair  of  horns  one  above  eadi  eye,  instead  of  on 
the  middle  line  of  the  head. 

DICEY,  Albert  Veim,  English  barrister: 
b.  1835.  He  was  educated  at  Balliol  College, 
Oxford,  was  called  to  the  bar  in  1863,  and  from 
1682  to  1909  was  Vinerian  professor  of  English 
law  at  Oxford.  In  1890  he  was  appointed 
Queen's    Counselor.      He    has    published    *The 


(1870);  'The  Law  of  DomiciP  <1879) ;  'Law 
of  the  Constitution)  (18B5);  'England's  Case 
against  Home  Rule>  (1886) ;  'Treatise  on  the 
Conflict  of  LawB>  (1896);  'Lectures  on  the 
Relation  between  Law  and  Public  Opinion  in 
England  during  the  19th  Century'  (1905); 
'Introduction  to  the  Study  of  the  Law  of  the 
Constituiion>  {7th  ed.  1908). 

DICBY,  Sdward,  English  journalist  and 
author!  b.  Leicestershire,  England  1832;  d.  Lon- 
don, 7  July  1910.  He  was  graduated  at  Trinity 
College,  Cambridge,  and  was  from  1870  to  1889 
editor  of  the  Observer.  He  published  'Rome 
in  I860'  (1861);  'Cavour:  a  Memoir>  {1861); 
'Six  Months  in  the  Federal  States'  (1863); 
'The  Schleswig-Holstein  War'  (1864) ;  'The 
Battlefields  of  1866>  (1866) ;  'A  Month  in 
Russia  During  the  Marriage  of  the  Czarewich> 
(1867)  ;  'The  Morning  Land'  (1870)  ;  'Victor 
Emmanuel'  (1882)  ;  'England  and  Egypt' 
{1884)  'Bulgaria,  the  Peasant  State'  (1895); 
<The  Story  of  the  Khedivate'  (1902);  'The 
Egypt  of  Uie  Future'  (1907). 


DICHOGAMY,  the  comfition  arising  in 
flowers  whose  anthers  and  stigmas  do  not 
mature  at  the  same  time.    See  Polunation. 

DICHOTOBIOUS  (Gr.  'divided  into  two 
equal  parts"),  a  term  specifically  used  in  botan- 
ical description-  to  designate  any  appearance  of 
branching  by  forking.  Thits  the  stems  of  sonle 
phanerogams  —  for  example,  mistletoe,  doum- 
palm,  and  many  inflorescences  — for  example, 
CaryophylUec,  begonias  —  appear  forked,  while 
an  ordinary  fern-frond  has  no  such  appearance. 
The  progress  of  morphological  research  has, 
however,  shown  that  true  dichotomy  ~  for  ex- 
ample, complete  division  of  the  tn'owing  point 
into  two  lateral  apices,  is  really  as  characteris- 
tic of  development  of  the  fern-frond  as  of  such 
obviously  dichotomous  vegetation  as  diat  of 
Sela^iiulla;  while  ccmverseTv  the  appearance  of 
forking  in  phanerogams  comes  about  simply  by 
the  suppression  of  the  growing  point,  and  the 
development  of  two  new  axes  from  opposite 
lateral  buds.  Outside  die  cryptogams,  (q.v.) 
indeed,  no  case  of  true  dicmitomy  has  been 
described,  with  the  doubtfnl  exception  of  the 
roots  of  cycads   (q.v.). 

DICHOTOMY  in  lo^ic,  a  distribution  or 
separation  of  ideas  by  pairs;  the  division  of  a 
class  into  two  sub-classes  opposed  to  each  other 
by  contradiction,  binary  classification  as  revived 
fay  Ramus  against  the  Aristotelians;  the  Platonic 
doctrine  that  all  classification  should  be  by 
dichotomy.  Since  Kant  this  opinion  has  found 
scant  favor.  In  botany,  a  term  aHilied  to  that 
kind  of  branching  by  a  constant  furcation  or 
division  into  two  parts,  as  where  the  stem  of  a 
plant  branches  into  two  branchlets,  each  of 
which  in  its  turn  divides  into  others,  and  so  on. 
Example,  the  mistletoe.  The  veins  of  various 
ferns  thus  branch  dichotomously.  tn  astronomy, 
that  phase  of  the  moon  where  it  appears  bisected 
or  is  only  half  illuminated,  as  at  the  quadratures. 

DICHROHATISM.  The  designation  ef 
a  phenomenon  among  birds  defined  by  Chapman 
as  'the  existence  of  two  phases  of  color  in  the 
same  species."  Some  writers  have  Included 
under  this  term,  albinism,  or  lack  of  pigment; 
meianism,  or  excess  of  dark  pigment,  producing 
an  extensive  or  complete  blacl^ing  of  the  sur- 
face (common  in  mammals,  but  rare  in  birds)  ; 
and  erylkrism.  or  an  excessive  reddening  of 
the  plumage;  but  it  seems  best  to  team  these 
outside  of  the  present  subject,  and  also  the 
matter  of  normal  differences  in  color  between 
male  and  female  and  adult  aod  young  individ- 
uals, for  dichromatism  implies  tne  two  phases 
existing  independently  of  age,  sex,  or  season" 
(Beebe,  'The  Bird,>  N.  Y.  1906).  The  subject 
has  been  most  thoroughly  considered  by  Leonard 
Stcjneger,  but  neither  he  nor  any  one  else  has 
been  able  to  offer  an  adequate  explanation  of  the 
condition. 

The  best  known  example  is  our  little  screech 
owl  (Scops  Asia),  known  over  almost  the  whole 
continent.  Most  commonly  its  beautifully 
mottled  plumage  is  decidedly  red  or  deep  red- 
dish-brown in  general  tone;  but  many  specimens 
are  purely  gray.  The  size,  special  ornaments, 
voice  and  habits  of  both  are  alike ;  but  all  the 
early  American  ornithologists  considered  them 
as  two  separate  spedes,  or  else  as  young  and 
old  respectively  —  but  some  said  the  red  ones 
were  the  adults  and  others  the  gray.  In  1853. 
however.  Dr.  J.  P.  Hoy  announced  diat  be  haa 
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taken  both  red  and  grmy  young  frotn  dte  mat 
nest;  and  now  it  is  understood  that  both 
varietiea  often  occur  in  the  same  brood  and  in 
any  part  of  the  country,  altbodfcb  on  the 
Pacific  coast  the  gi^  phuc  predomuwtes.  The 
same  tendency  to  be  of  two  colors  exists  in 
several  other  owls,  as  the  brown  awl  of  Europe, 
and  the  Olifoniia  pigmy  owl  (.Glaueidium) ,  as 
mentioned  by  Coues. 

Dichrocoatism  is  also  displayed  by  many 
other  kinds  of  birds,  notably  those  of  the  heron 
and  fami^,  and  by  certain  sea-birds.  One  of 
the  jsger-guOs  appears  in  two  different  styles, 
one  white  on  the  nnder  side,  the  other  looty- 
bladc  all  over.  The  reddish  egret  (Diehrottum- 
assa  rufescens')  of  Central  America  has  a  white 
phase  loi^  named  separately  as  *Peale's*  egret: 
and  'Wiuderoann's  heron*  is  now  coiuiaerea 
merdy  a  color-phase  of  the  ^Cat  white  heron 
of  Florida.  The  common  little  blue  affords 
another  example. 

The  only  noticeable  explanation  ever  offered 
for  dichroinatism  is  that  it  may  indicate  the 
b^finnin^  of  a  divergent,  or  'nascent"  species, 
which  might  subsequently  become  fixed  by  birds 
of  the  same  ^lase  mating;  but  experiments  with 
the  screech-owl  have  shown  that  red  and  gray 
young  will  appear  'whether  both  parents  are 
red,  or  both  gray,   or  one   red  and   the   other 

Ey.'  Barrows  states  ('Birds  of  Michigan^' 
ising  1912)  that  it  'has  been  shown  that  m 
captivity  the  gray  bird  can  be  converted  into  a 
red  one  by  feeding  regularly  with  liver,  and  by 
withholding  this  food  afterward  the  bird  has 
eventually  resumed  the  gray  plumage.  This 
would  seem  to  indicate  thai  the  color  of  the 
plumage  may  be  largely  influenced  by  the  char- 
acter of  the  food,  yet  it  is  difficult  to  see  how 
this  fact  can  be  used  to  explain  the  conditions 
actually  found  in  nature.* 

Consult  Steineger,  'Birds'  (Standard  Na- 
tional History.  Vol.  IV,  Boston  1885) :  Allen, 
American  NatHralisI,  Vol.  II,  1889,  p.  327. 

DICHROISH  (Gr.  dis,  'twice,*  cAroa 
*colot*),  the  property  which  many  colored 
doubly  refracting  crystals  have  of  exhibiting 
difFerent  colors  in  aifferent  directions.  Thus 
the  color  of  a  green  tourmaline  appears  veiy 
much  darker  in  me  direction  of  the  vertical  axis 
than  when  the  crystal  is  viewed  at  right  andes 
to  that  axis.  As  m  many  instances  three  colors 
are  «chibited,  the  term  "pleDchroism*  (Greek 
pteon,  'more*;  chroa,  "color"),  bring  of  a  more 
scneral  character,  is  often  used.  A  crystal  of 
iolite  (dichroite)  appears  blue  in  the  airecUon 
of  the  vertical  axis,  yellowish-white  in  the  di- 
rection of  the  macro-axis,  and  bluish-white  in 
the  direction  of  the  brachy-axis.  Dichroism  is 
detected  and  measured  by  Uic  instrument  known 
as  &e  dichroscope.  This  consists  of  a  rhomb 
of  Iceland  spar  with  wedges  of  glass  cemented 
at  each  end  of  it.  These  are  enclosed  in  a  metal 
cylinder  with  a  lens  at  one  end  and  a  souare 
opening  at  the  other.  If  a  section  of  a  dictroic 
crystal  is  placed  in  front  of  the  orifice  and  is 
viewed  through  the  instrument,  two  colored 
squares  are  seen  side  by  side,  one  corresponding 
*□  the  ordinary  ray,  the  other  to  the  extraor- 
'■" — If  ray.    Dichroism  may  also  be  observed  by 

s  of^  the  poiarizi '— " 
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pwans  of  the  polarizing  microscope,  by  ■ 
jj;!;.  one  of  the  nicols  and  revolving  the 
TGi  furnishes  a  method  of  determining  in  rock 


**ctiDns  biotite,  tourmaline,  qiidote  and  horn- 


blende; all  of  which  are  dkhroia  Thtis  horn- 
blende is  easily  distinguished  from  augite,  which 
b  not  dichroic  Optically  uniaxial  crystals,  or 
those  belonging  to  uie  tetragonal  and  hexagonal 
systems,  are  dichroic;  optically  biaxial  crystals, 
or  those  belonging  to  the  orthorhombic,  mono-  ' 
clinic  and  triclinic  systein,  are  trichroic  Iso- 
tropic bodies,  incluaing  isometric  crystals  and 
also  amotphousEubstancessuch  as  opal  and  glass, 
transmit  the  same  color  in  any  directioiL  Di- 
chroism, or  the  allied  term  'Dichromatism,'  has 
also  been  applied  to  those  fluids  which  appear 
of  different  colors  when  viewed  by  reflected  and 
refracted  li^t;  when  seen  in  thick  or  thin 
layers,  etc  For  example,  venous  blood,  or  any 
blood  impregnated  with  carbonic  acid,  hydrogen 
or  nitrogen,  appears,  when  seen  in  moderately 
thin  layers,  to  be  of  a  purple  color ;  while  in  ex- 
tremely thin  layers  tt  appears  green.  This 
property  of  marked  col  or- variation  is  due  to  the 
difference  in  the  absorption  of  the  light-vibra- 
tions in  different  directions.  The  property  of 
dichroism  is  a  great  aid  to  the  jeweler  in  dis- 
tinguishing gems.  Diamonds,  spinels  and  gar- 
nets show  no  dichroism;  sapphire,  ruby, emerald, 
beiyl,  tourmaline,  topaz  ana  chrysoberyl  all  have 
cbaiactenstic  dichroism.  Consult  Fulton,  A.  E. 
H..  'Crystallography'  (London  1911). 

DICHROITE.    SeeloLim 

DICK,  Charles,  American  legislator:  b, 
Akron,  Ohio,  3  Nov.  18S8.  He  was  educated  in 
the  puTiHc  schools,  was  admitted  to  the  bar  in 
1893,  and  established  his  practice  in  Akron. 
He  was  in  active  service  with  tfie  Eighth  Ohio 
Volunteers  during  the  Spanish-American  War 
In  1886-93  he  was  auditor  of  Summit  County 
and  in  1887-91  was  chairman  of  the  Republican 
county  committee  and  of  the  Republican  State 
executive  committee  in  1892-94  and  1899-1907. 
He  was  secretary  of  the  Republican  Na- 
tiona]  Committee  1897-1900.  He  was  delegate 
to  the  Republican  National  Conventions  of 
1892  and  1896,  and  delegate-at-Iarge  in  1900  and 
1904.  He  was  a  member  of  the  SSth  to  the  SSth 
Congresses  (1898-1904),  and  introduced  the 
militia  bill,  known  by  his  name,  and  which 
passed  both  houses.  On  2  March  1904  he  was 
elected  to  the  United  States  Senate  to  succeed 
the  late  Marcus  Alonzo  Hanna.  His  term  ex- 
pired in  1911. 

DICK,  Hr.,  colloquial  abbreviation  for 
Richard  Dabley,  a  character  in  Dickens's  'David 
Copperfield'   (q.v.). 


3f  the  East  India  Company,  jiuned 
the  army  in  18O0,  and  as  an  oflicer  took  part  in 
the  Peninsular  campaign,  fighting  at  Busaco, 
Fuentes  de  Onoro  and  Salamanca.  He  gained 
added  renown  at  Quatre  Bras  and  Waterloo. 
He  became  major-general  in  1S37  and  from 
1841  to  1S43  was  acting  commander  at  Madras. 
In  the  Sikh  War  of  1846  he  was  made  com- 
mander of  the  third  infantry  division,  and  fell 
in  leading  a  charge  at  Sobraon, 

DICK,  Thomas,  Scotch  theologian  and 
educator:  b.  Dundee,  24  Nov.  1774:  d.  Broughty 
Ferry,  25  July  1857.  He  was  educated  at  the 
University  of  Edinburgji  for  the  niinistry  of 
the  Secession  Church.  For  two  years  he  was 
pastor  at  Sterling.  The  next  20  years  he  tai^t 
school  at  Methven  and  Perth,  and  the  last  20 
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yean  of  his  life  he  devoted  to  literary  work. 
He  wrote  several  volumes.  Among  than  are 
'The  Christian  Philosopher'  (1823) ;  'The 
Philosophy  of  Religion>  (18Z5)  ;  'The  Philos- 
ophy of  a  Future  Slate'  (1828);  'Celestial 
Scenery'  (1838);  'The  Sidereal  Heavens' 
(!840);  'The  Solar  System'  (1840);  'The 
Practical  Astronomer'  (1845).  His  writings 
were  published  in  an  edition  of  five  volumes  and 


later  ii 


ti  edition  of  two  volumes. 


DICK  BEQIXEST,  a  fund  established  in 
1828  by  James  Dick  of  London  with  the  object 
of  encouraging  active  schoolnusters  and  to 
elevate  the  literary  character  of  both  teachers 
and  schools.    The  fund  is  for  die  benefit  of  the 

Srish  schoolmasters  o£  Aberdeen,  BanS  and 
oray,  Scotland,  and  now  amounts  to  about 
f600,0O0,  yielding  about  $20,000  annually,  which 
IS  distributed  as  an  honorarium  among  the 
teachers  according  to  their  acquirements  In 
English,  geography,  mathematics,  the  classical 
languages,  pedagogics,  etc  Consult  Kerr,  J., 
'Scottish  Education,  School  and  University 
from  Early  Times  to  1908'  (Cambridge  1910). 

DICKCISSEL,  dtk-sTs'sel,  or  BLACK- 
THROATBO  BUNTINO  (Spisa  amerieima), 
a  species  of  finch  in  which  the  male  is  easily 
distinguished  by  a  conspicuous  jet-black  throat- 
patch  on  a  light  yellowish  background;  the 
upper  parts  in  both  sexes  are  grayish  brown 
variously  streaked  above  with  both  lighter  and 
darker  shades.  During  the  nesting  season  the 
black-throated  bunting  inhabits  cultivated  fields 
of  the  eastern  United  States,  especially  southerly. 
It  winters  in  South  America.  The  song  is  a 
very  simple  unmusical  ditty,  and  the  nest  is 
built  on  or  very  near  to  the  ground. 

DICKENS,  Charles,  English  novelist:  b. 
Landpoa  England.  7  Feb.  1812;  d.  Gad's  Hill, 
near  London,  9  June  1870.  Dickens,  who  was 
christened  Charles  John  Huffham  Dickena,  was 
the  eldest  son  and  the  second  child  among  eight 
of  John  and  Eliiabeth  Dickens.  His  father  was 
a  navy-clerk  in  the  Portsmouth  dockyard  at 
the  time  of  the  novelist's  birth;  thence  he  was 
transferred  to  London,  and,  when  Charles  was 
five,  to  (Latham.  Here  Didcens  learned  to  read 
and  got  some  ichoolin^.  The  most  important 
influence  of  this  early  life  was  his  acquaintance 
with  the  great  noveusts  of  the  precMing  cen- 
tuiT.  Fielding  and  Smollett,  and  also  LeSage 
and  Cervantes,  all  of  whom  bad  much  effrct 
on  his  own  work.  He  also  read  much  travel, 
and  had  a  good  deal  of  pleasure  in  the  'Arabian 
Nights'  and  the  British  essayists. 

In  1821,  the  Dickens  family  returned  to  Lon- 
don, in  straitened  circumstances,  and  the  fol- 
lowing year  the  elder  Dickens  was  confined  in 
the  Marshalsea  for  debt,  (hrou^  hard  luck  and 
misfonune  rather  thaji,  as  '  '     " 


of  his  own.  jthe  young  Charles  was  put 
pasting  labels  in  a  blacking  warehouse  in  Black- 
friars,  much  as  his  hero,  David  Copperfield 
toiled  in  the  warehouse  of  Murdslone  ana 
Grinby,  though  he  was  not  ill-used.  Begin- 
ning with  1824  he  got  two  or  three  years  of 
schooling  of  no  very  profitable  sort,  and  found 
some  employment,  first  as  lawyer's  clerk,  and 
later  as  newspaper  reporter.     In  order  better  to 

Krfect  his  work  in  this  field  he  learned  short- 
nd  and  read  with  some  system  in  the  British 


Museum:  For  a  time,  probably,  he  thought  of 
becoming  an  act»r,  whose  profession  always  had 
great  charm  for  him,  but  this  was  definitely 
abandoned  when,  in  1831,  bis  toil  was  rewarded 
1^  his  being  made  parliamentary  reporter,  and 
later,  in  1834,  a  r^ular  reporter  on  the  Monting 
Chronicle,  an  important  Whig  newspaper.  At 
his  profession  Dickens  worked  with  great  en- 
ergy, but  he  found  time  also  to  b^in  the  writ- 
ing which  led  to  his  great  popular  fame. 

This  was  a  sketch  entitled  'A  Dinner  at 
Poplar  Walk,'  and  it  was  published  early  in 
1834  in  the  Monthly  Magagmt.  By  the  begin- 
nii^  of  1836,  enou^  had  been  published  in  that 
paper  and  the  Evening  Chronicle  to  make  a  vol- 
ume, which  shortly  app^red  with  the  title, 
'Sketches  by  Boz,'  the  nickname  of  his  boy^ 
hood,  which  he  used  as  a  pseudonym  for  many 
ytAn.  f  The  sketches  were  so  successful  that 
DickenG  shortly  found  it  profitable  to  buy  back 
the  coinrright  for  13  times  the  £150  that  be 
had  originally  got  for  it,  \The  same  year  (1836) 
he  married  Catturine  Hogarth,  eldest  daughter 
of  George  Hogarth,  the  conductor  of  the  Even- 
ing Chronicle. 

The  five  years  following  die  xpptxnsttx  of 
the  'Sketches*  were  marked  by  an  enormous 
amount  of  production  of  varied  and  admirable 
quality  and  great  popular  success.  In  that  year, 
at  the  reauest  of  (^apman  and  Hall,  he  began 
the  'Posthumous  Papers  of  the  Pickwick  Club.', 
The  original  idea  was  to  have  a  humorous  run- 
ning account  of  a  party  of  unlucky  sportsmen, 
illustrated  with  suitable  pictures.  'The  idea, 
after  the  first  few  numbers,  took  a  more  serious 
turn  in  Dickens'  mind,  and  though  Ihe  humor 
to  the  end  remained  unfailing,  the  characters 
grew  in  depth  and  intensity  and  became  less 
caricatures  by  the  ♦■me  of  the  close  of  the 
publication  in  1837.  The  book  was  almost  in- 
stantly popular,  it  achieved  success  such  as  few 
books  have  had,  and  is  to-day  probably  the  most 
familiar  of  Dickens's  writings. 

In  February  1837,  while  'Pickwick  Papers' 
was  still  ia  progress,  there  appeared  the  first 
instalment  of  Dickens'  first  regular  novel, 
'Oliver  Twist*  Besides  being  a  more  coherent 
story  than  'Pickwick,'  tbou^  not,  even  so,  a 
very  closely  knit  narrative,  this  successor  was  of 
a  type  common  in  the  author's  later  work;  it 
had  a  purpose V  Strong  hints  of  the  tnie  are  to 
be  found  m  'Pickwick,'  as  in  the  trial  of  Bar- 
dell  vs.  Pickwick  and  Mr.  Pickwick's  own  im- 
prisonment; in  which  scenes  the  intention  is  not 
wholly  comic./  In  'Oliver  Twist'  there  is  a 
deliberate  representation,  somewhat  along  the 
lines  laid  down  by  Fieldins  and  Smollett,  of 
the  under  side  of  hfe,  ana  there  is  also  an 
attack  on  the  iniquity  of  the  administration  of 
charity  schools  and  the  poor  law.  The  most 
intimate  and  affecting  parts  of  the  story  are 
those  dealing  with  the  subterranean  life  of  the 
yornig  pickpockets  and  Nancy.  Dickens'  feel- 
ing for  reform  is  even  more  poignant  in  the 
next  novel.  'Nicholas  Nickleby'  (1838-39), 
where  he  fell  upon  the  country  schools  in  the 
person  of  the  immortal  Squecfs  and  Dotheboys- 
Hall. /Critical  opinion  is  in  accord  with  regard 
to  Tb%  infinite  superiority  of  the  portraits  of 
the  Sqiieers  family,  the  actors,  and  the  rest  of 
those  who  are  more  or  less  taken  from  the 
author's  own  keen  observation  of  life,  to  the 
cmventional  and  unconvincing  lecture  of  the 
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"hist"  life  in  the  novd./ In  Mrs.  Nickleby,  as 
earlier  in  Pickwick,  and  later  in  lire.  Gamp, 
Mr.  Micawber,  Uriah  Heep  sad  many  others, 
Dickens  made  an  interesting  addition  to  the 
galleiy  of  permanent  and  popular  portraits  es- 
tablished by  Chaucer,  and  added  to  by  Shakes- 
peare, Fieldii^,  Sheridan  and  others. 

After  a  fsdse  start  in  'Master  Huni^^rey's 
Qock,'  there  emerged  'Old  Curiosi^  Shc^> 
(1S40),  one  of  the  author's  most  idyllic  and 
pathetic  books,  pubhshed  like  ail  his  earlier 
works,  serially.  He  then  essayed  a  historical 
novel,  and  in  <Bamaby  Kudge>  (1841)  laid 
his  scene  at  the  time  of  the  Gordon  Rwts,  in 
the  preceding  century.  It  is  a  novel  of  pretty 
eh^rate  plot  and  uneven  drama.tic  power  and 
lustorical  sense.  As  usual,  ip  Dickens's  work, 
the  best  parts  deal  with/genrf  types  and  comedy 
characters  rather  than  with  conventional  villainy 
or  sentiment  During  this  period  Dickens  had 
not  only  written  his  stories  but  had  written  sev- 
eral plays,  of  which  two,  'The  Stianee  Gentle- 
man,>  a  farce  (1836),  and  'The  Vdlage  Co- 
quette,' an  operetta  (1836),  were  successful,  and 
had  essayed  the  founding  and  editing  of  the 
weekly  magazine  in  which  'Old  Cvnosity  Shop' 
speared. 

Early  in  1842,  Dickens  and  his  wife  went  to 
America,  where  he  was  warmly  received  and 
where  his  popularity  was  quite  as  grcU  as  in 
England./ The  result  of  the  journey  is  to  be 
found  in  the  'American  Notes' published  late  in 
1842,  and,  to  a  certain  d^ree, —  in  those  parts 
that  satirize  American  life,— in  the  novel,  *Mar- 
tin  Chuzzlewit,'  of  which  the  first  instalment  ap- 
peared on  the  first  day  of  1843.  This  novel, 
m  which  Dickens  in  many  respects,  as  in  the 
immortal  Pecksniff  and  Mrs.  C^amp,  reached 
Ae  hig^'water  mark  of  his  comic  and  satiric 
power  ran  for  20  monthly  numbers.  It  was 
mimediately  followed  by  the  first  of  his  'Christ- 
mas Books,^  which  appeared  ea<±  year  from 
1843  to  1846  and  again  in  1848.  For  about  a 
year,  1844-45,  with  one  return  to  London,  he 
was  with  his  family  in  Italy^  of  which  sojottm 
'Pictures   from  Italy'   contains  the  record. 

A  short  connection  with  the  newly-founded 
radical  journal  Tke  Daily  Newt,  earty  in  1846, 
was  followed  by  another  iourney  to  the  Con- 
tinent. On  this  -trip  be  began  'Dombey  and 
Son,'  the  first  number  of  which  appeared  in 
October  1846.  Herein  Dickens  'for  the  first 
time  on  an  elaborate  scale  attempted  a  state- 
ment of  a  moral  and  spiritual,  rather  than  a 
political  and  philanthrooic,  problem.  In  the 
misfortune^  of  Mr.  Dombey  he  preached  from 
the  text  that  'Pride  goeth  before  destruction.' 
■  It  is  on  the  ground  of  insufficient  reality  that 
'  the  major  cluracters  of  the  book  have  often 
been  criticised,  but  there  is  little  dissent  from 
the  view  that  the  minor  characters  are  done 
with  much  of  Dickens's  characteristic  power, 
or  that  the  book  was  one  of  his  great  popukir 
successes.     / 

In  1847.  Dickens  began  a.  series  of  intel- 
lectual diversions  in  the  form  of  an  organized 
^  amateur  theatrical  company,  which  included 
'many  well-known  men  of  letters  of  the  time  — 
R.  H.  Home,  Mark  Lemon,  Mrs,  Cowden 
Claike,  Wilkie  Collins  and  others  —  ancUwhich 
fpve  successful  amateur  performances  in  va- 
rious places  in  England.  Performances  of  Jon- 
son's  'Every  Man  in  His  Humor'  were  given 
in  Manchester  and  Liverpool,  in  July,  with  great 


success,/and  the  foUowiog  year  this  play  aher- 
nated  with  'The  Merry  Wives  of  Windsor'  in  i 
London  and  five  large  towns  of  the  kingdom.  J 
Many  of  the  perfonnances  were  for  the  benefit 
Of  indigent  actors  and  men  of  letters,  /and  a 
performance  in  1851  of  'Not  So  Bad  as  We 
Seem,'  written  for  the  occasion  by  Bulwer 
Lytton,  was  acted  before  the  queen  for  die 
benefit  of  the  Guild  of  Literature  and  Art 
During  18S2,  also,  the  company  gave  many  rep- 
resentations in  various  parts  of  the  country. 
Throughout  die  five  years  of  its  existence 
Dickens  was  manager  of  the  company.  \ 

Meanwhile  (May  1849-November  1850), what  ■ 
is  commonly  regarded  as  Dickens's  master- 
piece of  narrative  fiction,  'J3avid  Copperfieli' 
appeared.  Dickens  himself  thought  more  highly 
of  the  novel  than  of  any  of  tne  others,  and 
looked  upon  it  with  much  affection.  The  rea- 
son for  both  the  popular  and  the  author's  judg- 
ment probably  lies  in  the  autobiographical  char- 
acter of  the  book.  That  is  to  sa;y,  Dickens 
here  speaks  more  profoundiv  from  his  own  ex- 
perience, tells  with  more  closeness  and  reali^ 
the  tale  of  bis  early  days,  and  introduces  % 
lar^r  number  of  those  inimitable  characters, 
which,  however  comic  and  retouched,  are 
,  iounded  on  bis  own  observation  of  actual  life. 
The  humorous  passages,  the  idyllic  and  the 
pathetic  passages  are  unexcelled  by  any  of  his 
other  work.  "On  the  other  hand,  though  there 
arc  many  trices  and  delineations  of  the  con- 
veattonal  villain  type  ana  some  soundings  of 
the  sentimental  motif,  these  are  not  so  marked 
as  in  such  earliu-  novels  as,  for  example,  'Nich- 
olas Nickleby.'/  In  short,  Dickens,  ui  'David 
Copperficld,'  followed  more  closely  than  in  any 
of  nis  preceding  novels  the  groundwork  of  his 
own  knowledge  and  experience  at  the  same 
time  losing  no  whit  of  his  gualiW  and  humor. 
Criticism  and  popular  verdict  auke  assi^  to 
this  novel  a  very  high  place  in  English  fiction. 

Before  the  completion  of  'David  Copperfield,' 
Dickens  had  started  (30  March  1850)  a 
monthly  periodical,  Household  Woris.  The 
design  was  to  furnish  an  inexpensive  and  at 
the  same  time  cheery  and  wholesome  periodical 
for  popular  consumption.  Its  idea  was  to  be 
pleasant  and  imaginative  rather  than  sensa- 
tional and  literal.  To  this  Dickens  himself  con- 
tributed the  novel  'Hard  Times'  (1854),  and 
some  of  Mrs.  Gaskell's  novels  also  saw  the  light 
through  its  pages.  Coming  to  an  end  in  1859, 
it  was  followeaat  once  by  tne  similar  periodical, 
AM  Ike  Year  Round. 

Three  novels  which  followed  are  of  some- 
what different  tmics  from  'David  Copperlield' 
and  by  themselves.  'Bleak  House'  (March 
1852-Septcmber  1853)  was  more  of  an  attempt  at 
intricate  plot  construction  than  had  been  tried 
in  the  eariier  novels  that  depicted  the  fortnnes 
of  a  hero,  and  it  attaclced  vigorously  the  law's 
delays  by  making  the  Court  of  (Chancery,  as  it 
were,  the  centre  of  interest  of  the  story,  In- 
terrupting the  course  of 'his  novels  by  'A  Child's 
History  of  En^nd'  (1353),  he  produced  after 
diat  'Hard  Tunes,'  one  of  his  most  didactic 
works.  The  moral  was  a  general  one:  we 
should  cultivate  the  virtues  of  charity  and  fond- 
ness for  the  poor  that  we  have  always  with  us 
against  the  evil  days  wherein  hardness  of  heart 
will  be  our  bane.  More  satirical  and  specific  in 
its  application  was  the  attack  on  the  'Grcum- 
locution   Office*   which   forms  the  burden  of 
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<Little  DaTrit>  (December  iSSS-June  1^7).    Its 

animus  was  a  hatred  of  war  and  a  wish  to 
satirize  the  war  ofRce  because  of  several  break- 
downs in  the  machinery  oi  the  Crimean  War, 
then  just  ended.  Of  these  novels,  'Bleak  House* 
attained  an  extraordinary  amount  of  popu- 
larity, even  suipassing  'David  Copperfield'  in 
Aat  respect. 

On  20  April  1858.  Dickens  began  on  the 
large  scale,  that  he  carried  out  into  the  year  of 
his  death,  the  famous  series  of  readings  from 
his  works.  As  early  as  1853  he  had  given 
occasional  public  readings,  but,  until  1858, 
never  in  an  extensive  and  systematic  wa^.  At 
the  outset  he  read  with  the  text  before  him,  but 
he  soon  memorized,  the  scenes,  worked  up  the 
"business,"  and  cultivated  a  dramatic  action 
which  so  ^rew  in  intensity,  that  toward  the 
close  of  his  life,  his  reaiung  became  almost 
acting.  The  success  of  this  afmost  wholly  new 
departure  in  the  career  of  an  author  was  start- 
ling. His  first  course  consisted  of  81  readings 
in  three  and  a  half  months,  and  this  was  fol- 
lowed by  shorter  courses.  His  most  successful 
and  arduous  courses  were  a  scries  of  80  read- 
ings in  America,  in  1857-58,  which  brought  him 
nearV  £20,000,  and  a  farewell  course  of  100 
readings  in  England  the  following  winter,  which 
were  worth  £8,000,  besides  expenses  and  per- 
centages. The  motive  that  induced  Dickens  to 
give  these  courses  was  a  growing  restlessness, 
the  need  of  activity,  and  a  craving  for  applause, 
rather  than  any  pecuniary  necessity.  As  it  was. 
they  were  a  very  great  tax  on  his  strength  ana 
they  undoubtedly  shortened  his  life. 

In  1859  he  gave  comparatively  few  readings, 
and  the  following  year  none.  He  was  then 
chiefly  occupied  with  the  new  All  the  Year 
Round,  in  which  appeared  his  second  and  last 
historical  novel,  *ATaleof  Two  Cities'  (April- 
November  1859).  This  story  of  the  French 
Revolution  was  written  with  more  deliberation, 
care  for  construction  and  succinctness  Ihan  his 
previous  works,  and,  in  spite  of  its  comparative 
lack  of  humor  and  spontaneity,  Dickens  thought 
highly  of  it,  though  he  went  back  in  his  suc- 
ceeding novels  to  his  more  free  and  easy  way. 
A  series  of  sketches,  'The  Uncommercial  Trav- 
eller,' was  begun  in  1859,  shortly  after  he  had 
taken  up  his  abode  at  Gad's  Hill  Place  in  Kent, 
and  this  change,  with  its  incident  trips  to  Lon- 
don, furnished  him  material  for  his  work.  The 
effect  of  the  change  also  appeared  in  his  next 
novel,  'Great  Expectations'  (in  All  Ike  Year 
Round  in  18601,  which  reverted  in  many  respects 
to  the  earlier  style  of  'David  Copperfield.' 
More  reading  then  interrupted  the  course  of 
his  novel  writing,  and  it  was  not  until  1863  that 
he  set  to  work  on  his  last  complete  story,  'Our 
Mutual  Friend'  (May  1864-November  1865). 
Many  of  the  passages  of  this  novel,  have  been 
greatly  admired,  but  opinion  is  fairly  uniform 
that  it,  as  a  whole,  lacks  the  movement  and  glow 
of  Dickens'  earlier  novels  and  shows  signs  of 
the  strain  under  which  he  was  laboring. 

A  short  last  course  of  lectures  was  delivered 
between  Januar:^  and  March  1S70.  Then  ap- 
peared the  first  instalment  of  'The  Mystery  of 
Edwin  Drood.'  The  afternoon  of  8  June  he 
finished  the  sixth  number  of  the  story.  The  next 
day  he  was  suddenly  stricken  and  died  at  about 
six  in  the  evening.  He  was  buried  in  West- 
minster Abbey. 


With  the  possible  exception  of  Scott,  no 
English  novelist  has  bpcn,  and  probably  still  is, 
so  widely  popular  as  Dickens,  both  in  his  own 
coimtry  and  abroad.  His  great  contemporary 
Thackeray  was  not  so  extensively  read  in  his 
lifetime,  and  none  of  bis  successors  wiio,  like 
George  Eliot,  may  not  unreasonably  be  regarded 
as  approximating  his  high  (dace,  have  b«ea  so 
much  beloved.     Dlckals'  manner  of  expression 


characters,  have  become  common  property. 
Foreign  writers,  like  Daudet,  have  to  some  de- 
gree imitated  his  style.  Furthermore,  few 
writers  have  had  so  long  continued  a  vogue. 
Single  novels,  tike  'Uncle  Tom's  Cabin,*  may 
have  surpassed  any  of  Dickens'  work^,  and 
several  contemporaiy  novels  have  had  marvel- 
lous success,  but  with  the  exception  of  Scott, 
there  is  in  English  fiction  no  instance  of  such 
widespread  and  lasting  popularity  for  so  long 
a  succession  of  novels.  Of  late  years  there  has 
been  some  critical  disparagement  of  Dickens  as 
an  artist,  but  it  is  doubtful  if  this  has  in  any 
way  affected  his  popular  vogue  or  lessened  the 
solid  esteem  that  people  feel  for  him. 

The  reasons  for  his  great  success  and  the 
just  estimation  in  which  ae  is  held  are  usually 
accounted  to  be  the  marvelous  vitality  and  re- 
sourcefulness of  his  characterizations,  the  copi- 
ous and  rapid,  though  len^y,  movement  of 
his  narrative,  and  the  unfailing  spring  of  hii 
humor.  His  power  of  seeing  eSects  m  situa- 
tions and  humors  in  character  and  of  depicting 
them  with  a  few  salient  strokes  have  probably 
been  the  cause  of  his  adding  more  figures  to 
the  common  store  of  characters  than  any  writer 
since  Shakespeare.  Most  of  these  figures,  it  has 
frequently  been  observed,  are  taken  from  the 
lower    strata    of    society ;    with    the    so-called 


His  natural  habit  of  mind  and  his  training 
as  a  reporter  early  gave  him  the  faculty  of  tak- 
ing in  a  large  nimiber  of  details  at  a  ^'mcb  and 
his  boyhood  experience  and  his  active  life  in 
London  had  furnished  him  with  an  abundance 
of  material.  The  subtler  effects  of  a  more  re- 
fined or  intellectual  society  were  foreign  to  his 
early  impressions  and  were  beyond  tne  scope 
of  his  swift,  definite  delineation.  In  this  respect 
he-  would  fall  short  of  Fielding,  Scott  and 
Thackeray  as  an  analyst  of  various  human  lift 
but  outside  of  these  three  writers  it  is  doubtful 
if  any  English  novelists  have  so  great  a  range 
of  characterization.  Certainly  no  English  nov- 
elist has  depicted  a  greater  number  of  charac- 
ters. His  performance  remains,  in  smte  of  at- 
tempts to  dispara^  his  genius,  one  ot  the  most 
vigorous  and  lasting  in  English  literature.  See 
David  CoppstPiEU);  Great  Expectatidms  ; 
Oliver  Twist;  Pickwick  Pafebs;  A  Talb  of 
Two  Cities. 

Bibliography.— Standard  editions  of  Dickens 
are  numerous.  One  of  the  most  recent  is  Kit- 
ton,  'The  Autograph  Edition  of  Complete 
Works*  (56  vols.;  New  Yoric  1902):  The  chief 
life  is  that  by  his  friend  John  F'orster,  'The 
Life  of  Charles  Dickens'  (London  1872-74). 
Among  other  books  may  be  mentioned:  Ches- 
terton, 'Life  of  Charles  Dickens'  (New  York 
1906) ;  Fields.  'Yesterdays  with  Authors' 
(Boston  1872) ;  FiUgerald,  'The  History  of 
Pickwkk'  (London  U»l) ;  id,  'Life  of  Ch&ries 
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Dickens  as  Renaled  ax  his  WritinsB'  (ib.  1905}  ; 
Fitzgerald,  P.  H,  'Memoirs  of  Charles  Dickens' 
(London  and  New  York  1914) ;  Gissing,  'Charles 
Dickens;  A  Critical  Study'  (New  York  1898)  ; 
Hogarth  and  Dickens,  'Letters  of  Charles  Dick- 
ens' (London  1882) ;  Hughes,  'Dickens  as 
an  Educator'  (New  York  1900)  ;  Kent,  'Charles 
Dickens  as  an  Actor'  (London  1872)  ;  Kitton, 
'The  Novels  of  Charles  Dickens'  ([ib.  1897)  ; 
Lehmann,  'Charles  Dickens  aa  an  Editor'  (New 
York  1912)  ;  Marziats,  <Ufe  of  Charles  Di(^s> 
(1887)  ;  Pcmberton,  '(diaries  Dickens  and  the 
Stage'  (London  1888):  Pugh,  'The  Charles 
Dickens  Originals'  (ib.  1912) ;  Thomson, 
•Kckens  Bibliography*  (Warwick  1904).  Con- 
sult also  Cross,  W.  L.,  'The  Develo^ent  of 
die  English  Novel'  (New  York  1899). 

William  T.  Bbewstk^ 
Professor  of  English  in  Columbia  Univers\ty. 
DICKENS,    Chules,    English    editor:    b. 


partner  in  a  printine  nrm.  He  edited  a  'lafe 
of  Charles  Mathews' ;  'The  Dictionary  of  Lon- 
don' ;  'Paris  and  the  Thames' ;  and  a  c(»nplete 
edition  of  his  father's  works. 

DICKENS,  Mary  Angela.  Bvans,  English 
novelist.  A  granddaughter  of  Charles  Dickens. 
Her  best-known  novel  is  'A  Mere  Cipher' 
(1893).  She  has  also  written  'Cross  Currents' 
(ISM):  'Prisoners  of  Silence'  (1895)  ; 'A«ainst 
the  Tide'   (1897)  ;  'On  the  Edge  of  a  Preapice' 


time  she  devoted  her  whole  attentiou  to  lectur- 
ing and  to  the  drama.  She  was  called  the 
'Joan  of  Arc*  of  the  War.  Som«  of  her  books 
are  'What  Answer*  (1868),  a  novel;  <A  Pay- 
ing Investment'  (1876)  ;  "A  Crown  of  Thorns' 
(1876);  'A  Ragged  Register  of  People,  Places 
and  Opinions'  (1879).  She  was  the  author  of 
two  plays  of  excellent  dramatic  quality,  'Anne 
Boleyn'  and  'Marie  Tador*  (1875),  in  which 
she  played  the  title  roles. 

DICKINSON,  Charlea  Honroe,  Atnerican 
author  and  diplomat :  b.  LowviUe,  N.  Y.,  15 
Nov,  1842.  He  attended  school  at  LowviUe 
Academy  and  Fairfield  Seminary,  and  was  ad- 
mitted to  bar  1865;  and  practised  law  in  Bit%- 
hamton  and  New  York  1865-78.  He  was 
editor  and  ■  proprietor  Bin^amton  KepubU- 
ean  1S78-19U.  It  was  upon  nis  suggestion  and 
initiative  in  1892  that  the  several  news  organ- 
iutions  in  this  country  were  combined  into  the 
present  Associated  Press.  He  was  presidential 
elector  1896 ;  and  in  1897  was  appointed  by  Presi- 
dent McKinW  United  Slates  consul-Kenerat 
to  Turkey.  From  1901-03,  he  was  dipTomatic 
r^ncsentative  to  Bulgaria.  While  serving  in 
this  capacity,  tbc  American  missionary,  Ellen  M. 
Ston^  was  carried  oEE  by  brigands  and,  through 
his  efforts  and  setflement  she  was  released. 
He  was  appointed  member  of  the  board  to 
draft  rules  and  regulations  for  the  American 
consular  service,  1906;  American  consul- 
generai-at-large,  1906  to  1  OcL  1908,  when  he 
resided  because  of  fatal  illness  in  his  family. 
He  IS  a  member  of  the  Authors'  Qub  of  New 
York;   president   of  the  Barlow  Board  of   In- 


DICKIB,  George  William,  American  enri- 
neer:  b.  Arbroath,  Scotland,  17  July  1844.  He 
studied  engineerina;  in  his  fathers  shipyard, 
and  with  the  North  British  RailWiV  Company, 
and  came  to  the  United  States  in  1869.  He  was 
cng[aged  in  steamship  work  on  the  Pacific  C^st, 
designed  machinery  for  the  Ojmstock  mines, 
became  president  of  the  Union  Iron  Works  in 
1883,  giving  especial  attention  to  naval  work. 
In  1905  he  became  consulting  marine  and  me- 
chanical engineer  of  San  Francisco.  He  was 
at  one  time  president  of  the  Technical  Society 
of  the  Pacific  Coast.  He  has  written  'Pumping 
and  Hoisting  Works*  (1876)  and  numerous 
papers  and  articles, 

DICKINS,  John,  American  Methodist  der- 
syman:  b.  London,  England,  24  Aug.  1747;  d 
Philadelphia,  Pa.,  27  Sept.  179&  He  was  edu- 
cated at  Eton  and  emigrated  -  to  America 
Sior  to  the  American  Revolutioii.  Embracing 
ethodism  in  1774,  he  entered  the  ministry,  be- 
omiing  one  of  the  most  notable  preachers  of  his 
day.  He  was  instrumental  in  founding  Cokes- 
bury  College,  Maryland,  and  the  Methodist  Book 
Concern. 

DICKINSON,  Anna  Blinbetfa,  American 
orator,  novelist  and  playwright:  b.  Philadel- 
lAia,  28  Oct.  1842.  At  the  outbreak  of  the  Civil 
War  she  became  known  as  a  speaker,  and  under 
the  stimulus  of  the  great  events  became  an  ora- 
tor of  great  power  and  persuasiveness,  who 
created  by  her  youth,  real  [lathos  and  brilliant 
rhetoric  the  greatest  enthusiasm  wherever  she 
was  heard.  Her  prominence  was  gained  mainly 
t^  her  fiery  addresses  on  total  abstinence,  abo- 
lition, politics  and  woman  suffrage.     After  a 


after'Flfty  Years*  (1915) ;  also  part  of  'Politi- 
cal History  of  the  State  of  New  York'  (1911). 
DICKINSON,  Daniel  Stevena,  American 
lawyer:  b.  (ioshen.  Conn  11  Sept.  1800;  d  New 
Yorli;  12  April  1866.  He  was  admitted  to  the 
New  York  bar,  where  he  soon  became  promi- 
elected  to  the  State  senate  in  1836, 


and  became  a  leader  in  the  Democratic 


arty, 


1844  sent  him  to  the  United  States  Senate. 
There  he  became  known  for  his  pro-slavery  and 
States-rights  proclivities,  and  was  made  chair- 
man of  the  Finance  Committee.  He  was 
brought  forward  as  a  candidate  for  the  presi- 
dency in  1852,  but  without  success.  He  spent 
the  later  part  of  his  life  at  Bin^jiamton,  N.  Y., 
in  the  practice  of  his  profession.  His  'Life 
and  Works'  was  published  in  1867,  two  volumes. 

DICKINSON,  Donald  McDonald,  Ameri- 
can lawyer:  b.  Port  Ontario,  N.  Y..  17  Jan.  1840; 
d.  Trenton,  Mich.,  IS  OcL  1917.  He  was 
graduated  at  the  law  department  of  the  Uni- 
versi^  of  Michi|;an  in  1867,  and  began  the 
practice  of  law  in  Detroit,  where  he  raiudly 
rose  to  a  foremost  position  at  the  bar ;  and 
later  practised  in  Washington,  D.  C.  He  was 
conspicuous  in  politics  as  a  Democrat;  was 
secretary  of  the  Democratic  State  central  com- 
mittee, which  managed  the  Greeley  campaign  in 
1872;  withdrew  from  the  Democratic  party, 
but  was  won  back  by  Mr.  Tildeu ;  and  via 
chairman  of  the  Democratic  National  com- 
mittee in  1876;  and  a  member  of  the  committee 
in  1884'«.  He  was  Postmaster-General  of  the. 
United  States  in  1887-89;  chairman  of  the 
Democratic   National    campaign  committee   in 
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18SQ;  and  senior  counsel  for  the  United  States 
before  the  Joint  High  Commission  on  Bering 
Sea  claims,  under  the  Fur  Seal  Arbitration 
in  1896-97.  He  was  a  member  of  the  Court  of 
Arbitration  to  adjust  the  controversy  between 
the  United  States  and  the  Republic  of  Salvador 
in  1903. 

DICKINSON,  (Goldswortbv)  Lowcb, 
English  author,  son  of  the  artist,  Lowes  Dick- 
inson. He  was  educated  at  the  Charterhouse 
and  at  King's  College,  Cambridge,  of  which  he 
became  Feilow  and  lecturer.  He  was  also  ap- 
pointed lecturer  at  the  London  School  of  Eco- 
nomics and  Political  Science.  He  has  been  par- 
ticularly happy  in  adapting  the  dialogue  as  his 
literary  medmm.  His  published  works  include 
»The  Greek  View  of  Life'  (1890;  3d  ed.,  1906)  ; 
(From  King  to  King:  The  Tragedy  of  the 
Puritan  Revolution'  {1891;  2d  ed..  1907); 
'Revolution  and  Reaction  in  Modem  France' 
(1892) ;  'The  Development  of  Parliament  dur- 
ing the  Nineteenth  Century'  (1895) ;  'Letters 
from  a  Chinese  OfhciaP  (1903),  which  was 
answered  by  W.  T.  Bryan  in  'Letters  to  tt 
Chinese  Official'  (1906);  'Religion:  ACritidsm 
and  a  Forecast*  (1905) ;  <A  Modem  Sym- 
posium* (1905);  'Justice  and  Liberty'  (19(K); 
'Is  Immortality  Desirable?^  (1909)  ;  'Reli^on 
and  Immortality'  (1911).  Consult  Chesterton, 
G.  K.,  'Heretics'  (London  1909)  ;  More,  <Shel- 
bnme  Essays'  (Vol.  VII,  New  York  1910). 

DICKINSON,  Jacob  McGavock,  American 
lawyer  and  public  oRlcial :  b.  Columbus,  Miss., 
30  Jan.  1851.  He  was  graduated  at  the  Uni- 
versity of  Nashville  in  1871,  studied  law  at 
Columbia  College,  New  Yorl^  also  at  Leipzig 
and  Paris.  In  1874  he  was  admitted  to  thp  bar 
and  practised  at  Nashville  from  1874  to  1899, 
and  in  Chicago  from  1899  to  1909.  He  served 
several  times  by  special  commission  on  the 
supreme  bench  of  Tennessee,  was  assistant 
Attorney-General  of  the  United  States  in  189S- 
97,  Federal  solicitor  in  1899-1901  and  from 
1901  to  1909  was  general  counsel  of  the  Illinois 
Central  Railroad.    In  1909-11  he  served  as  Sec- 


receiver  of  the  Rock  Island  Lines. 

DICKINSON,  John,  American  political 
writer  and  statesman:  b.  Talbot  Coun^,  Md., 
13  Nov.  1732;  d.  Wilmington,  Del.,  14  Feb. 
1808.  In  1740  he  removed  with  his  father  to 
Delaware.  He  studied  law  in  Philadelphia  in 
1750,  in  1753  was  entered  at  the  Middle  Temple, 
London,  and  in  1757  began  to  practise  in 
Philadelphia.  He  was  elected  to  the  Delaware 
assembly  in  1760  and  two  years  later  to  the 
Pennsylvania  assembly.  He  served  with  dis- 
tinction till  1765  and  again  in  1770-76.  In  1774- 
76  he  was  a  member  of  the  Continental  Con- 
gress. He  also  served  in  the  American  army, 
attaining  the  rank  of  brigadier~general  in  the 
Delaware  militia.  In  1781-82  he  was  governor 
of  Delaware  and  in  17^-85  was  governor  of 
Pennsylvania.  He  was  prominent  in  the  de- 
bales  of  the  Constitutional  Convention  of  1787, 
biit  is  best  known  as  a  writer  of  State  papers 
and  pamphlets;  these  included  'Address  to 
the  Inhabitants  of  Quebec';  'Petitions  to  the 
King';  'Address  to  the  Armies';  'Articles  of 
Confederation'  (6rst  draft),  that  had  great 
influence  in  their  day.    He  was  the  author  of 


'Letters  from  a  PennsylvaiiiB  Fanner  to  the 
Inhabitants  of  the  Colonies*  (1767)  ;  'Essay  on 
Constitutional  Power  of  Great  Britain  over  the 
American  Colonies*  (1774).  He  opposed  the 
Declaration  of  Independence  and  refused  to 
sign  it.  His  influence  waned  after  1776  on  this 
account  His  'Writings,'  edited  by  Paul  L, 
Ford,  were  published  at  Philadelphia  (1895). 
Consult  Stille,  'Life  and  Times  of  John  Dick- 
inson' (Philadelphia  1891)  and  Tyler,  'Liter- 
aoL  History  of   the   Revohition*    (New  York 

DICKINSON,  Jonathan,  American  Pres- 
byterian clergyman:  b.  Hatfield,  Mass.,  22  April 
1688;  d.  Eliiabethtown,  N.  J.,  17  Oct.  1747.  lie 
was  graduated  at  Yale  College  in  1706  and  soon 
afterward  was  installed  as  pastor  of  the  Presby- 
terian congregation  in  Elizabethtown,  N.  J., 
which  relationship  continued  until  his  death. 
After  the  separation  of  the  New  JersCT  churdies 
from  the  synod  of  Philadelphia  in  1741,  it  was 
determined  to  estabhsh  a  collegiate  institution 
in  the  former  colony  and  a  charter  for  the  Col- 
lege of  New  Jersey  (now  Princeton  University) 
was  obtained.  The  first  classes  were  opened  in 
Elizabethtown  and  Dickinson  was  elected  presi- 
dent. His  writings  on  theology  were  collected 
at  Edinbur^  (m3). 

DICKINSON,  Martha  Gilbert,  American 
poet:  b.  Amherst,  Mass.  She  is  a  niece  of 
Emily  Dickinson,  and  was  married  to  Alex- 
ander E  Bianchi,  24  July  1903.  She  has 
published  'Within  the  Hedge*;  'The  Cathe- 
dral and  Other  Poems'  (1901)  ;  'A  Modem . 
Prometheus*  (1908) ;  'The  Cuckoo's  Nest* 
(1909) ;  'Russian  Lyrics  and  Cossack  Songs' 
(1910);  'The  Sin  of  Angels'  (1912);  "Gabri- 
cUe  and  Other  Poems'  0913);  'The  Kiss  of 
Apollo'  (1915)  J  and  also  contributions  to 
magazines  and  hteraiy  periodicals. 


d.  New  York,  8  June  1914.  Sfie  was  marrie«i 
to  John  B.  Dickinson,  a  New  Yorit  banker, 
and  after  his  death  taught  in  schools  in  Bos- 
ton, Hartford  and  New  York,  being  for  some 
time  principal  of  the  Van  Norman  Institute  in 
die  last-named  city.  She  edited  the  Silver 
Cross  magazine  for  10  years  and  was  the  ectitor 
of  Lmd  a  Hand.  She  published  several  vol- 
umes of  fiction  and  a  collection  of  poems;  also 
short  stories  and  much  general  literary 
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DICKINSON,  Peard,  English  clergyman; 
b.  Tqpsham,  England,  16  Nov.  1758;  d.  London, 
15  May  1802.-  In  1779  he  completed  his  uni- 
versity course  and  took  his  M.A,  degree  at 
Saint  Edmund's  Hall,  Oxford.  For  three 
years  he  was  curate  of  the  noted  rector  of 
Kent,  Vincent  Perronet.  In  1786  he  became 
assistant  to  Charles  Wesley  at  the  New  Chapel. 
He  had  the  complete  confidence  of  John  Wes- 
ley. Mr.  Dickinson  was  the  author  of  a  life 
of  Melancthon.  His  life  was  written  by  Joseph 
Benson  and  published  in  1803. 

DICKINSON  COLLEGE,  a  coeducational 
institution  in  Carlisle,  Pa„  founded  in  1783, 
under  the  auspices  of  the  Presbyterian  Church. 
The  charter  of  the  college  was  granted  by  the 
general  assembly  of  the  State  as  the  result  of 
an  appeal  by  the  leading  men  of  the  Common- 
wealth, including  Benjamin  Rush  and  John 
Dickinson.     It  was  named  aft^  the  lattjir  in 
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tacDMiy  of  his  unportanl  servius  to  his  1899 
country  and  in  commemoration  of  his  donatum  " 
lo  the  college  of  200  acres  in  York  County, 
500  acres  in  Cumberland  County.  $500  in  cash 
and  a  oumber  of  valuable  books.  Th£  allege 
beem  its  work  in  1784.  In  1798  the  present 
site  was  purchased  fr«m  the  Penns  for  $150. 
The  first  building  was  destroyed  by  fire,  but 
another,  now  known  as  West  College,  was 
erected  by  popular  subscription  in  1804.  In 
addition  to  West  College,  the  other  buildings 
are  South  College  (1835),  East  Collie  (ISX). 
the  Law  School  (1877),  Tome  Scientific  Build- 
ing (1884).  Gymnasium  (1884),  Hosier  Memo- 
rial Libraiy  Hall  (1885),  Denny  Memorial  Hall 
(1896).  The  govemment  of  the  school  was 
changed  somewhat  in  1833,  and  it  came  under 
the  charge  of  the  Methodist  Episcopal  Church. 
The  degrees  conferred  by  the  college  are  B.A. 
and  B.S.  The  annual  income  amounts  to  about 
$50,000.  In  1916  the  number  of  students  en- 
rolled was  501  and  the  number  of  volumes  in 
the  library  was  34,000. 

DICK'S  COPFEB  HOUSE,  a  house  in 
London,  of  which  Richard  Tomer  was  the 
fir^t  prutrietor,  about  1680;  from  him  it  was 
called  'Richard's"  and  later  received  its  present 
name.  It  is  now  No.  8  Fleet  street,  near  the 
Temple. 

DICKSON,  Bakon  Oikar  von,  Swedish 
merchant:  b.  Goteborg,  of  Scottish  ancestry, 
1823;  d.  1897.  He  was  a  member  of  many 
learned  societies  and  was  a  liberal  contributor 
to  the  support  of  various  Arctic  expeditions. 
He  was  ennobled  in  1880  and  in  18B5  was  made 
baron.  Dickson  Harbor  in  the  Arctic  regions 
is  named  from  him. 

DICKSON,  SiK  James  Robert,  Aus- 
tralian statesman:  b.  Plymouth,  England,  1832; 
d.  1901.  He  received  his  education  in  Glasgow 
and  entered  the  City  of  Glasgow  Bank.  In 
1854  he  emigrated  to  Australia,  settling  at  first 
in  Victoria,  then  in  New  South  Wales  and 
finally,  in  1862,  in  Queensland.  He  was  elected 
to  the  Queensland  Assembly  in  1872  and  in 
1876  became  Minister  of  Public'  Works  in 
Macalesier's  Cabinet.  In  1876-79  he  was  treas- 
urer of  the  colony  and  again  in  1883-87.  In 
1889~92  he  lived  in  Europe;  in  the  latter  year 
he  was  again  elected  to  the  House  of  Assembly 
and  rc-elecled  in  1893  and  1896.  He  became 
Secretary  for  Railways  b  the  Nelson  Cabinet  of 
1897;  became  Secretary  for  Home  Affairs  in 
March  1898  and  Premier  in  the  month  of  Oc- 
tober following.  He  favored  the  establishment 
of  an  Australian  common  wealth,  secured  a 
referendum  on  the  question  and  obtained  a 
majority  in  favor  of  federation.  He  resigned 
the  premiership  in  November  1899  and  a  month 
later  was  appointed  Chief  Secretary  in  the 
Robert  Philp  Cabinet.  In  1900  he  was  Queens- 
land delegate  to  London  to  discuss  matters  in 
relation  to  the  proposed  commonwealth.  He 
became  Minister  of  Defense  in  the  First  Federal 
Cabinet,  was  knighted  but  died  within  a  'few 
days  after  the  inauguration  of  the  new  federal 
govemment. 

DICKSON,  Z^onard  Engetw,  American 
mathematician:  b.  Independence,  Iowa,  22  Jan. 
1874.  He  was  graduated  at  the  University  of 
Texas  in  1893  and  later  studied  at  the  univer- 
sities of  Chicago,  Paris  and  Leipzig.  In  1897- 
99  he  was  inUnictor  in  mathematics  and  in 


assistant  professor  of  mBthematics  in  the 

University  of  California.  In  1899-1900  he  was 
associate  professor  of  mathematics  in  the  Uni- 
versity of  Texas  and  in  1900-07  was  associated 
professor,  and  after  1910  professor  of  mathe- 
matics in  the  University  of  Chicago.  In  1900 
he  served  as  research  assistant  at  the  Carnegie 
Institution,  Washington,  D.  C.  He  is  editor  of 
the  'Transactions  of  the  American  Mathe- 
matical Society,'  the  American  Mathematical 
Monthly  He  is  author  of  'Linear  Groups,  and 
Exposition  of  the  Galois.  Field  Theory'  (IWO  ! 
<CoUege  Algebra*  (1902) ;  'Introduction  to  the 
Theory  of  Algebraic  Equations'  (1903);  'Lin- 
ear Algebras*  (1914);  'Theory  of  Equation** 
(1914);  'Algebraic  Invariants*  (1915). 

DICKSON,  Samnet  Henrv,  American 
Fh^idan:  b.  Charieston,  S.  C,  20  SepL  1798; 
d.  Philadebfaia,  31  March  1872.  He  was  gradu- 
ated at  Y^e  College  in  1814  and  imme^ately 
after  commenced  the  study  of  medicine  in  his 
native  dty.  He  was  instrumental  in  the  estab- 
lishment of  a  medical  college  in  CharlestMi, 
and  on  its  organization  in  1824  he  was  called  to 
the  chair  of  institutes  and  practice  of  medicine. 
In  1858  he  was  called  to  the  chair  of  practice 
of  medidne  in  the  JeSerson  Medical  ColtqK, 
Philadelphia,  which  he  held  till  his  deadi.  He 
was  author  of  'Manual  of  Patholo^  and  Prac- 
tice of  Medidne';  'Elements  oT  Medicine' 
(183S);  'Essays  on  Pathok>gy  and  Therapeu- 
tics (1845);  <£s»a>-s  on  Life.  Sleep,  Pain,  etc* 
fl8S2>.  It  is  a  fact  worthy  of  note  that  be 
odivercd  the  first  temperance  address  ever 
heard  south  of  Maaon  and  Dixon's  line. 

DICKSON,  Wilham  Pnrdie,  Scottish  theo- 
lo^an:  b.  Pettinain  Manse,  Lanarkshire,  22  Oct 
1823;  d.  1901.  He  received  his  education  at  the 
University  of  Saint  Andrews.  In  18M  he  be- 
came professor  of  divinity  in  the  University  of 
Qasgow  and  in  1895  was  made  professor  emeri- 
tus. He  translated  Mommsen's  'History  of 
Rome*  (4  vols.,  rev.  ed.,  1895);  'Roman  Prov- 
inces' (1887)  and  Meyer's  'Commentary  on  the 
New  Testament'  (10  vols.,  1873-80).  He  deliv- 
ered the  Baird  lectures  of  1883,  'St.  Fanl's  Use 
of  the  Terms  Flesh  and  Spirit  (1883). 

DICKSON  CITY.  Pa.,  borough  in  Lacka- 
wanna County,  five  miles  north  of  Scranton, 
on  the  Delaware  and  Hudson  and  the  New 
York,  Ontario  and  Western  railroads.  It 
is  a  coal  mining  centre  and  contains  foundries 
and  machine  shops  and  silk  mills.  The  govem- 
ment is  vested  in  a  burgess  and  a  unicameral 
council.    Pop.  11,198. 

DICLINOUS,  dikli-nus  or  (H-kirniis,  a  Un- 
nzan  term  for  flowers  possessing  stamens  or 
pistils  oaly  ^MoHiEcia,  Dicecia  and  Fotygamia. 

DICOTYLEDONS,  a  subdivision  of  the 
angiosperms,  or  plaats  with  encased  ovules, 
which  is  characterized  by  the  fact  that  tlie 
embryo  has  «I  least  two  (sometimes  mare> 
cotyledons  or  seed  leaves,  whereas  the  mono- 
coti^Iedoni  (q.v.),  the  other  subdivision  of  the 
angiosperms,  have  only  mic.  Besides  this 
almost  invanable  characteristic,  others  of  nearly 
equal  constancy  are  the  structure  of  the  stem, 
which  consists  in  the  mature  plant  of  a  wooo 
layer  surrounding  a  pith,  and  separated  from 
the  last  layer  enclosing  it  )w  a  zone  of  active 
growth,  the  cambium;  the  forked,  anastomos- 
mg  venation  of  the  leaves,  with  free  vetnleti 
ending  in  the  margin,  whioi  way  be  lotwd  or 
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the  usual  ternary  symmetry  of  Uie  monocotyle- 
dons. There  is  a  very  inteTcsting  difference 
between  the  development  of  the  embryo  of  the 
dicotyledons  and  tliat  of  the  monocotyledons. 
In  both  cases,  the  cell  formed  by  the  union  of 
the  two  e:ametes  eives  rise  to  a  nlacient  of  cells 
placed  end  to  cai,  the  so-called  pToembryo.  In 
the  dicotyledons,  the  terminal  cell  by  aividinK 
generates  the  entire  embryo  except  the  tip  of 
the  hypocotyl,  which  is  formed  from  a  portion 
of  the  next  cell.  In  the  monocotyledons,  the 
terminal  cell  forms  only  the  cotyledon,  while  the 


whole  remainder  of  the  plant  is  formed  from  a 
'1.  The  dicotyledons  group 
<   great    series:  the   Chorv- 


part  of  the  r 


ChoriptlaUe  which  lack  a  corolla  tOKether  with 
a  few  related  forms  are  known  as  the  Mcmo- 
cMamydea  as  opposed  to  the  Dialypetata.  The 
orders  of  Monocklamydeai  are  the  yerticillala, 
containing  the  cassowary  trees;  the  Juplandi- 
fiortt,  or  walnuts,  Qutrcifiont,  or  relatives  of 
the  oak,  Saliciortf,  or  willows  and  poplars,  and 
Vrticinte,  containing  the  elms,  mulberries,  net- 
tles, etc.,  all  of  these  orders  being  characterized 
by  the  possession  of  catkins  consisting  of  uni- 
sexual, wind- fertilized  simple  flowers,  the 
Lorontkiflonc,  containing  the  mistletoe ;  the 
Piterina  or  peppers:  tne  Hamamelidinai  or 
relatives  of  the  witch-hazel ;  the  Tricocca,  typi- 
fied by  the  spurge;  and  the  Cmtrosperma,  such 
as  the  rhubarb,  spinach,  pink,  cactus,  etc.  The 
orders  of  DialypetaUg  are  the  Polycarpics,  to 
which  belong  the  water-lilies,  crowfoots,  mag- 
nolias, etc.,  usually  with  free  carpels  and  a 
spiral  arrangement  of  some  parts  of  the  flower; 
the  Rhaadina,  to  which  belong  the  poppies, 
mustards,  etc,  the  Cisitifiora,  among  wnich  are 
the  violets  and  the  tea  plants;  the  Coturnni- 
feriB,  often  with  a  large  number  of  stamens  in 
a  single  whorl,  containing  the  mallows,  cocoa- 
tree,  etc ;  the  Grvinaies,  containing  the  allies  of 
the  geranium;  the  Safindut,  among  which  are 
the  sumachs,  maples  and  horse-chestnuts;  the 
Frangulina,  with  the  grape  vine  and  its  allies; 
the  Saxifroqina,  with  the  currants,  gooseber- 
ries, etc. ;  the  Roii/ioTir,  containing  the  rose, 
apple,  strawberry,  plum,  etc ;  the  Leguminosa, 
with  a  pod  for  a  fruit  and  with  flowers  usually 
bilaterally  symmetrical,  to  which  belong  such 
forms  as  the  bean,  pea,  clover  and  lentil ;  the 
Passiflorina,  such  as  the  begonia,  papaw  and 
rassion-flower ;  the  Thymelmna ;  the  Myrli- 
fiora;  with  the  myrtle  and  eucalyptus ;  and  the 
Utnbellifiorit,   or   dogwoods,   ginsengs,   carrots, 

Earsleys,  etc.,  in  most  of  which  the  flowers  are 
ome  in  simple  or  compound  umbels.  The 
SympetaUe  are  divided  into  the  Penlacyelica, 
with  two  whorls  of  stamens,  and  the  Telracy- 
c/ic*,  with  one.  The  Pentacydica  consists  of 
the  Ericinx,  or  heath  allies ;  the  Diospyrina, 
containing  the  persimmon,  ebony  tree,  naseberry, 
etc, ;  and  the  pTimulina,  typified  by  the  prim' 
rose.  The  orders  of  the  Tetracyclieit  are  the 
ConlorUc,  to  which  belong  the  olivc,  lilac  gen- 
tian, milkweed,  etc. ;  the  Tnbifiora,  such  as  the 
morning-glory  and  mint;  the  Personata,  among 
which  are  the  potato,  jimson-weed,  foxglove, 
plantain,  etc. ;  the  RubiitKr,  containing  the  coffee 

Elant,  elder  and  valerian ;  the  CompanutiTUB,  or 
ell-flowers,  lobelias  and  gourds;  and  the  vast 


assemblage  of  the  AggrtgaUt,  characteriied  fay 
the  grouping  of  die  flowers  in  heads  with  a 
common  involucre  and  the  reduction  of  the 
cal^x  of  the  separate  flowers.  This  last  order, 
wluch  contains  daisies,  asters,  thistles,  sun 
flowers,  tansies,  yarrows,  etc,  possesses  at  least 
12,500  species.  The  total  number  of  dicotyled- 
onous species  is  not  less  than  103,000  whereas 
there  are  only  about  25,000  monocotyledons. 

DICROTIC  WAVE,  a  double  beating,  as 
in  the  human  pulse.  Each  pulse-wave  begins 
with  an  ascent  corresponding  to  the  systole  of 
the  hearL  This  ascent  usually  forms,  as  regis- 
tered by  the  sphygmograph,  an  unbroken  line 
until  the  apex  of  the  curve  is  rtfached  and  the 
descent  commences.  The  descending  curve  is 
marked  by  several  minor  waves,  one  of  which 
being  quite  pronounced  is  known  as  the  dicrotic 
wave,  and  is  probably  due  to  a  reflection  of  the 
arterial  tension  on  the  periphery. 

DICTAUNUS.    See  DnTANT. 

DICTAPHONE,  an  adaptation  of  the  pho- 
nograph to  the  needs  of  business  correspond- 
oi^e  or  other  work  of  a  literary  character, 
taking  the  ijlace  of  the  stenographer.  The 
machme  carries  a  waxen  cylinder  on  which  it 
records  the  spoken  words  of  the  dictator.  This 
cylinder  is  afterward  placed  in  a  transcribii^ 
machine  at  the  typists  desk,  and  the  typist 
writes  the  letter  or  other  matter  direct  from 
the  record.  After  the  letters  have  been  tran- 
scribed the  cylinder  is  placed  in  a  shaving 
mechanism,  the  grooved  surface  removed,  and 
the  cylinder  is  then  ready  to  record  a  new 
series  of  dictations.  Each  cylinder  will  thus 
serve  to  record  from  1,000  to  1,200  average 
letters.  All  the  mechanical  movement  neces- 
sary is   supplied  by  electric  motors,  controlled 


tine  in  toto;  the  saving  o 


i  part  of  the  die- 
in  waiting  upon 
the  leisure  of  the  stenographer,  in  halts  where 
the  speed  is  too  great,  and  in  repetitions ;  and 
the  opportunity  afforded  to  the  typist  of  check- 
ing tne  work  by  a  complete  repetition  of  the 
original  dictation  exactly  as  it  was  given. 

DICTATOR,  an  extraordinary  magistrate 
of  ancient  Rome,  first  appointed  501  B.C  At 
first  no  one  was  eligible  to  the  office  who  had 
not  been  previously  a  consul.  The  power  of 
naming;  a  dictator,  when  an  emergency  arose 
requiring  a  concentration  of  the  powers  of  the 
State  in  a  single  superior  ofScer.  was  vested  by 
a  resolution  of  the  Senate  in  one  of  the  consuls. 
A  plebeian  dictator  was  first  appointed  356  B.C 
The  dictatorship  was  limited  to  six  months,  and 
the  person  who  held  it  could  not  go  out  of  Italy 
and  could  not  touch  the  treasury.  The  dictator 
had  the  power  of  life  and  death,  and  could 
punish  without  appeal.  AH  the  other  magis- 
trates were  under  his  orders.  He  had  24 
lictors,  double  the  number  allowed  to  a  consul. 
Such  were  the  dictators  appointed  to  carry  on 
the  government  of  the  state  in  special  emer- 
gencies ;  but  dictators  were  often  ajjpointed  for 
temporary  purposes,  especially  during  the  ab- 
sence of  the  consuls.  The  object  of  these  tem- 
porary appointments  was  generally  to  secure  the 
discharge  of  some  function  which  could  only 
be  lawfully  performed  by  the  first  magistrate,  as 
the  holding  of  the  comitia  (or  meetingi)  for  the 
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elections.  The  last  dictator  entrusted  with  the 
govenunent  of  the  state  under  the  rquiblic  was 
appointed  216  b.c,  the  last  temporary  dictator 
202  B.C.  The  office  was  revived  by  Sulla  8Z  B.C, 
and  afterward  held  by  Cawar  48  s.c,  but  in 
these  cases  the  legal  restrictions  were  not  ro- 
^rded,  and  the  oSce  bore  no  resemblance  but 
in  name  to  the  ancient  dictatorship.  It  was 
abolished  during  the  consiUship  of  Ajitoniu^  44 
B.C  In  modern  times  the  term  is  loosely  applied 
to  usurpers  who  have  arrogated  to  themsclvea 
extraconstitutional  powers.  The  rulers  of 
Paraguay  bore  the  title  of  dictator  for  a  number 
of  years,  and  those  of  other  Spanish- American 
countries  have  done  so  from  time  to  time.  Con- 
sult Greenidge,  'Roman  Public  Lite'  (London 
190?)  ;  Mommsen,  ^Romische  Staatsrccht*  (3d 
ed.,  Leipzig  1887). 

DICTIONARY  (Low  Latin  dictioHorium, 
first  used  in  the  14th  century;  frtMB  dielio,  post- 
classical  syn<M)ym  for  verbum,  word).  The 
various  appUcations  of  the  term,  general  and 
special,  are  so  familiar  that  a  detail  would  be  of 
no  service.  Of  its  synonjrms,  it  may  be  said 
that  the  Greek  word  *Iexicon*  is  customarily 
restricted  to  a  dictionary  of  ancient  or  Oriental 
languages,  with  definitions,  etc,  in  the  language 
of  the  supposed  reader;  ^'glossary''  and  "vocaS- 
ulary"  to  dictionaries  of  Uie  terms  used  in  the 
special  works  to  which  they  are  attached.  A 
glossary  (called  by  the  Germans  idioticon.  by 
the  Italians  vocabolario)  is  a  defined  list  of 
unusual,  antique  or  foreign  words;  a  vocabu- 
lary, in  classical  works  sranetimes  called  an  in- 
dex, belongs  to  a  book  in  or  text-book  of  a  for- 
eign language,  and  renders  the  foreign  words 
into  the  reader's  language!  or  the  exercises  of 
the  latter  into  the  foreign. 

The  modem  use  of  the  term  'dictionary*  is 
not  limited  to  a  simple  compilation,  but  has  been 
extended  to  technical  ana  other  subjects,  in 
which  alphabetical  arrangement  of  topics  is 
maintained.  Thus  at  present  there  are  bio- 
graphical, bibliographical,  Kct^raphical,  mathe- 
matical, historical .  philosophical,  medical,  musi- 
cal, rhyming  and  other  dictionaries. 

Ponctioiis. —  The  variation  of  kind  with  the 
variation  of  users  and  origin,  common  to  all 
literature,  is  well  exemplified  in  dictionaries. 
The  original  dictionary  was  a  simple  deiiner  of 
words  which  a  cultivated  reading  class  was  sup- 
posed not  to  know,— foreign,  provincial,  tech- 
nical, obsolete,  etc ;  the  modern  dictionary  of 
its  own  language  attempted  to  exclude  nearly 
all  but  the  accepted  vocaoulary  of  current  liter- 
ature,—  that  is,  what  people  knew  already, —  or 
at  least  what  would  be  needed  for  such  reading; 
the  later  ones  increasingly  include  the  means  of 
understanding  everything  ever  printed  in  a  lan- 
guage. Two  classes  only,  for  obvious  reasons, 
are  still  excluded  (one  of  which  the  older  ones 
gave),  by  reason  of  the  change  in  audience  from 
men  to  women  and  children:  gross  words,  ex- 


for  r._.., ,    . 

the  difficult  words 
ones ;  the  first  to  exercise  common-sense  and 
reverse  this  plan  was  Jabez  Jenkins  m  his  won- 
derful "vest-pocket  lexicon,"  whose  nearly  30,000 
^Tords  contained  almost  all  the  unusual  ones 
and  the  pronunciational  cruces.  The  attempts 
to  draw  a  line  in  full  dictionaries  are  now  rec- 
ognized as  injudicious:  that  a  word  or  form  of 


least  cross-referenced. 

iplete  record  of  the  language  is  by  so 

much  unserviceable.  Part  of  the  exclusions  re- 
sulted from  the  growth  of  a  balf-educated  mid- 
dle class  who  looked  to  it  as  a  standard  of  taste. 
The  French  Academy  at  first  omitted  all  techni- 
cal terms,  and  all  words  assumed  below  its 
standard  of  elegant  usage;  but  as  this  made  the 
book  half  useless,  and  the  omissions  were  cred- 
ited to  the  Academy's  ignorance  or  carelessness 
Instead  of  its  fastidiousness,  it  could  not  be 
maintained.  Recent  dictionanes  attain  the  same 
end  by  marking  words  as  "obsolete,"  ^little 
usetf,'  •provincial,"  •colloquial,"  'slan^,*  "vul- 
gar,* eta  The  attempted  arbitrament  of  pro- 
nunciations, though  inevitable  (being  among  the 
chief  services  for  which  they  are  consulted), 
will  always  remain  a  battle-around  embarrassing 
even  to  the  umpires.  StUl  more  important, 
however,  is  a  dictionary's  value  for  the  histori- 
cal development  of  a  language.  No  dictionary 
fulfils  its  Dest  purpose  which  does  not,  as  far 
as  possible,  trace  the  varying  significationa  frc«ii 
their  sources,  with  their  development  by  meta- 
phor or  technical  use;  and  any  arrangement 
which  obscures  this  is  vicious;  whatever  tem- 
porary convenience  may  be  subserved.  As  the 
validity  of  this  development  depends  on  citation 
of  passages,  these  should  be  full,  otherwise  we 
have  onn  the  arbitrary  assertion  of  the  com- 
pilers. Back  from  even  this  lie  the  original 
etymologies  of  the  words,  which  are  of  great 
value  and  even  more  interest;  and  the  best  dic- 
tionaries give  them  with  their  affiliations  in 
other  languE^es.  AD  the  irregular  grammatical 
forms,  and  the  particles  by  which  words  are  in- 
flected,—  a  sufiicient  grammatical  apparatus  for 
correct  usage, —  should  be  given  as  a  matter  of 
course.  Syllabifications,  divisions,  etc.,  should 
also  be  indicated :  in  a  word,  the  dictionary  ii 
a  proof-reader's  vademecutn,  and  must  contain 
all  requisite  material  for  him  to  use. 

Arrangement.— The  first  condition  of  usc^ 
fulness  being  that  the  items  shall  be  easily 
found,  no  arrangement  is  tolerable  except  an 
alphabetical  one,  in  all  languages  where  the  in- 
flections are  mainly  terminal  or  after  a  consor 
nant  initial.  This  arrangement,  however,  may 
be  used  only  in  a  key.  making  feasible  other 
classifications  for  the  main  body;  as  in  Roget's 
well-known  'Thesaurus*  of  synonyms,  where 
the  grouping  is  by  ideas,  in  parallel  column  with 
the  reverse  ideas.  This  would  be  a  very  useful 
addition  to  the  _meagre_  lists  of  synonyms  given 
in  the  large  dictionaries;  but  it  would  need 
great  labor  and  almost  impossible  accuracy  of 
cross-referencing,  as  the  group  heads  must  be 
referred  to  from  each  word  in  its  alphabetical 
place.  A  very  useful  variant  is  in  the  lists  of 
technical  terms  of  arts  and  sciences  given  under 
each  main  head  in  the  'Standard  Dictionary.' 
Rhyming  dictionaries  are  arranged  alphabeti- 
cally under  the  terminations.  In  etymological 
dictionaries,  attempts  have  been  made  to  alpha- 
betize by  roots;  but  as  no  two  scholars  ever 
agree  on  the  roots,  the  finding  is  largely  guess- 
work, unless  with  a  full  alphabetical  key,  and 
scholars  condemn  the  plan.  In  Semitic  lan- 
guages the  arrangement  is  usually  by  roots.  It 
was  this  necessity  of  arranging  Volapiik  dic- 
tionaries, owing  to  the  prefix-inflection  involv- 
ing a  search  in  three  or  four  places  for  one 
word,  which  as  much  as  anything  else  prevented 
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of  any  readily  intelligible  system,  and  is  not  set- 
tled t^  sinologists. 

HUtory.— The  first  dictionaries  were  used 
by  the  Assyrians  and  Babylonians,  to  explain  not 
words,  but  signs.  The  ancient  ideographs,  when 
largely  displaced  by  syllabified  or  alphabetic 
signs  with  phonetic  values,  rapidly  became  un- 
intelligible; and  syllabaries  were  therefore  com- 
piled to  define  them  in  terms  of  the  latter.  The 
old  Sumerian  laastiage,  however,  seems  not  then 
to  have  become  "dead,*  being  preserved  by  the 
colleges  of  priests  for  religious  use;  and  foreign 
languages  were  learned  from  foreigners.  These 
were  inscribed  in  vertical  columns,  on  day  tab- 
lets; tbey  have  been  fotmd  in  the  great  library 
of  Asurbanipal  ( Sardanapa! us  —  668-636  B.C), 
at  Nineveh,  the  source  of  our  chief  knowledge 
of  Mesopotamian  culture.  Much  the  same  sort 
of  syllabaries  seem  to  have  been  used  by  the 
Chinese  and  Japanese. 

The  ancestry  of  our  own  dictionaries,  how- 
ever, is  Greek.  Here  we  observe  the  usual  pro- 
gression from  the  special  to  the  general.  The 
typical  modem  dictionary  is  a  complete  or  rep- 
resentative vocabulary  of  a  langua^,  present 
and  historical,  with  definitions  m  its  own  or 
some  foreign  tongue;  its  object  being  to  inter- 
pret either  the  meaning  of  the  foreign  tongue  or 
the  bygone  part  of  its  own,  or  the  usages  and 
historv  of  the  latter.  But  neither  of  these  was 
thought  of  by  the  ancients.  The  small  upper 
and  priestly  class  settled  their  own  usages  of 
language,  there  was  no  half-educated  reading 
populace  reljing  on  books  for  correct  fonn,  there 
was  no  foreign  literature  they  cared  to  read, 
and  foreign  conversation  they  learned  from  con- 
versation. Their  first  dictionaries  were  the 
same  as  our  special  vocabularies.  The  oldest 
surviving  one,  Dy  ApoUonins  of  Alexandria  in 
Augustus*  time,  was  a  glossary  of  Homer's 
words  —  probably  the  oldest  of  all  kinds  if  we 
had  them.  Homer  being  the  common  textbook 
of  Greece;  others  were  of  ambiguous,  corrupt, 
barbarous,  foreign  or  dialectic  phrases  in  the 
tra^c  and  comic  poets  —  phrases  Attic,  Lace- 
diemonian,  Cretan,  Rhodian,  Italian,  Phrygian, 
eta ;  others  of  technical  terms  in  cookery,  a  fas- 
dilating  subject  to  the  Greeks ;  others  of  driiitc- 
ing  vessels,  of  the  cries  of  animals,  of  syno- 
nyms, etc  Besides  glossaries  of  Homer,  there 
were  others  of  Plato,  the  Ten  Attic  Orators, 
Hippocrates,  etc.  All  of  these,  so  far  as  pre- 
served—  unhappily,  very  few  of  them  are  pre- 
served, and  Athenxus  m  the  2d  century  gives 
the  names  of  35  lost  to  us  — are  of  priceless 
value  both  for  words  and  antig^uities.  On  a 
larger  scale  were  the  Onomasticon  ('word- 
bode')  of  Julius  Pollux,  arranged  topically  in 
10  books,  which  has  survived;  and  a  great  lexi- 
con, now  lost,  written  by  Helladins  of  Alexan- 
dria about  400  B.C.  Of  others  may  be  noted  an 
etymological  dictionary  by  Orion  of  Thebes 
about  493,  the  first  we  have  —  for  Varro's  es- 
says in  Roman  etymology  can  hardly  be  called  a 
dictionary ;  a  dialectic  and  local  one  by 
Hesychius  of  Alexandria,  in  the  4lh  century; 
and  one  of  words  similar  in  sound,  but  unlike  in 
meaning,  by  Ammonius  of  Alexandria.  Com- 
ing down  to  the  Middle  Ages,  the  most  famous 
is  that  of  Suidas  of  unknown  date  or  place,  but 
probably  about  the  10th  century;  it  is  a  slovenly 
compilation  of  words,  names  and  [daces,  but 


'extremely  valuable  from  its  matter,  not  to  be 
had  elsewhere.  Overleaping  soitne  centuries  and 
their  works,  we  come  in  1572  to  the  mistiest 
of  all,  the  tremendous  'Thesaurus  Grxcte 
Lingiue*  of  the  famous  French  schi^ar  and 
printer,  Henri  Estienne  or  Stephanus  (q.v.), 
Geneva,  4  vols.,  folio,  a  work  gigantic  not 
only  in  size  but  in  scholarship;  it  was  last  re- 
printed by  Didot  at  Paris,  1831-65,  ed,  Din- 
dorf,  9  vols.,  folio,  9,902  pa^ei.  All  the  mediae- 
val and  modern  lexicons  till  the  19th  century 
were  Greek  into  Latin;  the  first  Greek-Engli^ 


John  Jones,  1823,  London.  For  many  years  the 
only  general  one  on  the  market  has  been  the 
Liddell  &  Scott,  revised  by  Drisler,  in  its  various 
editions.  This,  however,  is  confmed  to  classic 
and  early-empire  forms,  to  common  nouns  and 
to  book  worcu ;  and  leaves  need  for  several  ad- 
ditional words.  Later  and  mediaeval  Greek  hat 
been  admirably  covered  by  the  lexicon  of  E.  A. 
Sophocles,  revised  1887  1^  J.  H.  Thayer;  and 
A  three-volume  lexicon  entirely  devoted  to  the 
vast  wealth  of  forms  furnished  by  the  inscrip- 
tions in  progress.  There  is  one  of  modem 
Greek  by  Contopoulos,  Athens  1889;  and  there 
are  special  glossaries  of  the  New  Testament 
and  of  various  great  authors,  English-Greel^ 
Yonge,  revised  by  Drisler.  latest  edition  1893. 

Less  needful  are  details  of  Latin  diction- 
aries, though  they  have  been  very  plentiful ;  in 
the  Middle  Ages  they  were  the  daily  necessiw 
of  all  cultivated  existence.  They  began  mad 
later  than  Greek :  even  the  etymological  treatise 
of  the  great  M.  Tercntius  Varro,  Cicero's  con- 
temporary, preserved  only  in  fragments,  can 
hardly  be  called  a  dictionary;  the  first  real  one 
is  of  Verrius  Flaccus  under  Augustus.  One  of 
Guttenberg's  volumes  was  the  'Catholicon*  or 
'Summa'  of  Johannes  de  Janua  (Giovanni 
Balbi),  1460.  The  monk  Calepino  published  tn 
1502  at  Reg^o  a  Latin-Greek  lexicon,  whidi 
was  so  famous  that  for  many  year^  all  diction* 
aries  were  called  'calepinos*;  in  15/5  it  was 
made  a  polyglot  of  Italian,  French  and  Spanish 
as  well,  and  in  1590  extended  to  all  languages, 
and  many  times  reprinted.  Robert  Estienn^ 
father  of  Henri  published  in  1531  at  Paris  a 
great  'Thesaurus  Linguse  Latinie,'  not  sup- 
planted till  Forcellini's  'Totius  Lexicon  La^n- 
itatis>  in  1771,  at  Padua  All  these  were 
Latin  into  Latin,  except  that  the  latter  had 
definitions  also  in  Greek  and  Italian.  A  new 
edition,  largely  supplemented,  Prato,  1858-79, 
forms  the  greatest  Latin  dictionary  ever  pub- 
lished. The  first  Latin-English  dictionary  was 
the  'Promptorium  Parvulum'  of  a  Norfolk 
monk,  Galfridus  Grammaticus,  compiled  1440, 
printed  1499;  the  first  important  one  was  by 
Sir  Thomas  Elyot.  London  1S38.  In  Oie  18th 
century  Robert  Ainsworth's  was  for  many  years 
the  only  popular  one  (London  1736).  At  pres- 
ent the  two  general  popular  ones  are  White 
&  Riddle's  (London  1880),  and  Harper's  (An- 
drews Frcund,  revised  by  Lewis  and  Short, 
1886) .    The  great  German^atin  one  is  (Georges', 


giant  'Thesaurus'  was  started  in  Leipzig,  1900, 
to  outrank  any  other  Latin  lexicon  in  exist- 
ence- it  is  to  be  edited  by  the  greatest  (^rman 
scholars,  under  the  supervision  of  the  five  great 
German  academies,  and  has  not  yet  fiiujhea  the 
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letter  A.  The  great  dictimat?  of  medinval 
Latin  U  Du  Cange's,  173:^-36,  re-edited,  Paris 
1882-88,  7  vols. 

For  modem  European  languages  into  En*;- 
tish  and  vice-Tersa,  the  following  are  itandard: 
French  — Smith,  Hamilton  &  Legros,  1891; 
Spiers  &  Surenne  1891 ;  Case.  1895.  German  — 
TUem&-Prensser,  1896;  Fliizel,  1891;  Lucas, 
1854-68;  Whitee^y  1877,  valuable  (or  etymolc^; 
Adier's,  187S,  still  nnequaled  for  discrimination 
of  synonyms.  Spanish  —  Velasquez,  revised  by 
Gray  and  Iribas,  1901  (the  old  Velaxquei's 
Seoane  revised  with  a  great  new  technical  vocab- 
ulary),  Portuguese  —  Lacerda,  1871;  Michaelis, 
1894;  Valdez,  1879.  Italian  —  Bare  tti.  1877; 
Meadows.  1869;  James  and  Grassi,  1884;  Mill- 
house,  1899.  Dutch —  Calisch,  1890.  Danish  — 
Fcnall,  Repp  &  Rosing,  1873.  Swedish  — Wen- 
strom  &  Lindgren,  1^;  Nilssan,  Widmaric  & 
Bolliii,  1889.  Norwegian— Geelmuyden,  1886. 
Russian  —  AlexandroT,  1879.  Turkish  —  Red- 
house,  1880.  Polish  — Baranowski,  1884.  Hmi- 
garian  — Biionfy,  1878-86. 

The  great  foreign  dictionaries  of  their  own 
languages,  corresponding  to  the  'Century  Dic- 
tionary" or  the  "New  English  Kctionary'  of 
our  own,  are:  French  — Littrf's,  4  vols.,  1863- 
72,  supplement,  1878-82.  Larousse's  rich  workis 
an  encyclopedia.  German  —  Jacob  and  Wilhelm 
Grimm,  etc,  the  first  volume  published  1854, 
and  the  work  is  still  unfinished.  The  brothers 
Grimm  died  1859-63,  and  a  succession  of  schol- 
ars have  carried  it  on,  but  the  parts  appear 
slowly.  Italian — Tonunaseo  and  Bellini,  four 
volumes  in  ei^t,  1861-79.  Castilian  Sj^ish  — 
Dictionary  of  the  Spanish  Academy;  Donadiu 
and  Puignau,  1890-95;  Cuervo's  unfinished 
wotlE,  1866-94.  There  is  also  a  two-volume  dic- 
tionary of  Catalan,  by  Lobemia  and  Esteller. 
There  are  of  course  many  other  smaller  but 
valuable  etymological  and  historical  dictionaries. 
Of  other  languages  may  be  mentioned;  Portu-  . 
guese  —  Caldas  Aulete,  1881.  Proven^)  into 
French  — Mistral,  1886.  Sardinian  into  Ital- 
ian, and  vice  versa,  Spano,  I8S1.  Dutch- 
Dale.  1885-89;  Frarc^  im^Z.  Swedish  — Kal- 
kar,  unfinished.  Icelandic — Qeasby  and  Vig- 
fusson,  1874.  Welsh— Evans,  1887,  unfinished. 
Irish  — Foley,  1855;  O'Reilly,  supplement  by 
O'Donovan,  1864;  Dinneen,  1904.  Russian  — 
Dahl,  1862-73.  Polish  — Rykaciewski,  1866. 
Slavonian  ~  Mildosich  1886.  Turkish  into 
Arabian-and  Persian,  Zenker,  1866-76.  Chinese 
into  Latin,  De  Guignes,  1877;  into  French  and 
Latin,  1860.  Annameso — Pauthier.  in  Chinese 
characters  with  pronunciation  in  Chinese  and 
Annamese. 

Though  Oriental  and  ancient,  their  close 
ocmnection  with  our  racial  and  religious  ancestry 
and  current  problems  makes  Sanskrit  and  He- 
brew worth  noting  separately.  For  the  former, 
the  great  English  works  are  by  Monier-Wil- 
Kams:  Enghsh- Sanskrit,  1851;  Sanskrit- English, 
1872.    Hebrew,  Fiirst,  1867, 

English  lexicography,  on  its  own  langm^e 
besins  very  humbly,  with  John  BuUokar's  'Eng- 
lish Expositor,>  1616.  More  famous  was  Henry 
Cockeram's,  1623,  which  passed  through  nine 
editions  up  to  1650.  Blount  (16S6),  Philips 
0658)  and  Coles  (1677)  succeeded  these;  but 
the  first  attempt  at  a  thorough  collection  was 
Nathan  Bailey's  (1721).  This  gave  etymologies, 
marked  accents,  and  remamed  the  sole  pos- 
Mttor  of  the  field  till  Johnson's  appeared  in 


17S5 1  and  was  reprinted  over  a  quarter  of  a  cen- 
tury longer  from  its  handy  siie,  the  24di  edi- 
tion dating  1782.  Johnson's,  however,  is  the 
first  of  aiw  importance  from  a  scholar's  point 
of  view.  The  etymologies  are  superseded,  but 
he  was  the  first  to  make  a  dictionary  something 


.  and  attention  to  the  form.  It  has  been 
reprinted  as  late  as  1866,  but  for  popular  use  is 
superseded  even  in  England  by  the  great  Ameri- 
can dictionaries,  and  for  scholars  by  special 
works,  it  did  not  mark  pronunciation  except 
by  accents,  likely  Bailey's.  The  first  to  enter  on 
this  unending  task  was  Kenrick  (1773);  then 
came  Perry  (Boston  1777) ;  Thomas  Sheridan 
(1780),  the  elocutionist  father  of  the  great 
dramfttist;  Walker  (1791),  of  immense  vtMn»  m 
its  time  and  still  cited  as  an  authority,  mough 
entirely  out  of  date;  Smart  (1836),  based  on 
Walker;  all  making  their  first  claim  as  arbiters 
of  elegant  taste.  Richardson  (1836)  was  pri- 
marily for  etymologies,  Ogilvie's  *  Imperial 
Dictionary'  (1850,  new  ed  ifeS)  was  the  first 
of  the  great  encycloptedic  dictionaries;  the 
'Cenlniy  Dictionary'  was  at  first  intended 
only  as  a  slif^tly  revised  reprint  of  Ogilvie,  but 
swelled  into  the  magnificent  work  so  wdl 
known.  Previously,  another  EngliA  work  of 
the  sort  had  appeared.  Hunter's,  187&-88. 
But  the  one  monumental  English  diction- 
ary is  to  be  the  'New  English  Dictionary 
on  Historical  Principles,'  edited  by  James  A. 
H.  Murray  and  Henry  Bradley,  greatly  assisted 
by  the  late  Fitaedward  HaU,  from  matter 
collected  by  the  Philolo^cal  Society,  It  has 
reached  the  letter  U  at  thb  writing,  and  will 
take  several  years  to  comjdete;  and  will  form 
an  absolute  history  of  all  English  words  and 
meanings  from  1200  a.d.  to  date.  Noah  Web- 
ster's first  dictionary  was  in  1806t  but  the  first 
edition  of  his  epoch-making  'AJnerican  Dic- 
tionary* was  in  1828,  This  has  become  the 
'Webster's  International  Dictionary'  of  1890; 
always  connected  with  Yale  College  scholarship, 
through  Webster's  son-in-law  Chauncey  A 
Goodrich,  and  later  through  Noah  Porter. 
Webster  was  the  founder  of  American  lexicog- 
raphy, and  by  his  enthusiasms  and  original  ideas 
has  left  a  permanent  impress  on  American 
usages,  even  where  his  pet  notions  have  been 
discarded.  His  work  brought  out  its  chief  rival 
for  many  years  'Worcester's  Dictionary* 
(I860),  by  a  scholar  who  had  assisted  him  but 
disliked  his  innovations,  and  wished  to  substi- 
tute elegant  usage  for  what  he  thought  Web- 
ster's barbarisms.  It  had  great  influence  for  a 
generation,  and  has  a  tenacious  tradition  yet 
The  'Standard  Dictionary'  (1893-95)  is  a 
medium  between  the  compression  of  Webster 
and  the  encyclopaedic  magnitude  of  the  'Cen- 
tury.' 

Among  special  dictionaries  may  be  named 
Jamieson's  "Etymologjcal  Dictionary  of  the 
Scottish  Language,*  4  vols,,  1879^,  with  a  sup- 
plement 1887;  Wilson's  'Glossary  of  British  In- 
dia,' 1851  and  Yule  &  Bumeirs  <Anglo-Ind)an 
Words  and  Phrases,'  1886:  Wright's  'English  ■ 
Dialect  Dictionary,'  about  half  finished;  Brad- 
ley's 'Middle  En^ish  Dictionary,'  1891;  Tay- 
lor's 'Words  and  Places,'  several  revisions,  and 
Blackie's  'Dictionary  of  Place-Names,'  both 
etymologies  of  names;  Bartlett's  'Dictionary  of 
Ataeficanisnu'  (1877),  much  too  inclusive,  and 
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Farmer's  'Americanisms,  Old  and  New'  (1899)  ; 
Roget's  'Thesaunis*  of  Synonyms,  last  edition 
1892;  Sturgis,  'Dictionary  of  Architecture  and 
Building'  (3  vols.,  1902)1  Cheyne  &  Black, 
•Encydopsedia  Biblica'  (4  vols.,  190(W)3) ; 
Stephen  and  Lee,  'Dictionary  of  National  Biog- 
ra^y*  (66  vols.,  1885-1901)— a  new  edition  of 
this  monumental  work  was  published  in  22  vol- 
s  (1909-09)  ;  Adams,  'Dictionary  of  Ameri- 


Wrigbt,  'The  English  Dialect  Dictionary' 
(1898-1905)  ;  Haydn,  'Dictionary  of  Races  and 
Peoples' (Washington  1907)  ;  (Jould,  'Illustrated 
Dictionary  of  Medicine'  (6th  ed.,  New  York 
1910) ;  Elson,  <A  Dictionary  of  Music'  (Boston 
1905);  Grove,  'Dictionary  of  Music'  (5  vols., 
1904-10)  ;  Harbottle  and  Dalbiac,  'Dictionaiy  of 
French  and  Italian  Quotations'  (London  1904)  ; 
Cheyne  and  Black,  'Ent^rclopedia  Biblica'  (New 
York  1899);  McQintock,  J.,  and  Strong,  (., 
'Cyclopaedia  of  Biblical,  Theological  and  Eccle- 
siastical Literature'  (11  vols.,  New  York  1895)  ; 
Gillow,  Joseph,  'fiiblioKraphical  Dictionary  of 
the  English  Catholics'  (5  vols.,  London  ISiS)  ; 
Hastings,  'EncydopKOia  of  Religion  and 
Ethics'  (10  vols..  New  York  1908J  ;  Blunt,  J. 
H.,  'Dictionary  of  Sects,  Heresies,  Ecclesiastical 
Parties   and    Schools   of    Religious    Thought' 

i London  1892)  ;  'Encydopaedia  of  Superstitions, 
'oUdore  and  the  Occult  Sciences  of  the  World' 
(3  vols.,  Chicago  1903) ;  Sjnith  and  Chee^am, 
'Dictionary  of  Christian  Antiquities'  (2  vols., 
London  1875)  ;  Piercy,  W.  C,  (ed.),  'Murray's 
Illustrated  Bible  Dictionary'  (London  1906); 
Julian,  J.,  'Dictionary  of  Hymnology'  (London 
1907)  ;  'New  Schaff-Herzog  Encyclopedia  of 
Religious  Knowledge*  (12  vols.,  New  York 
1908);  Hastings.  'Dictionary  of  the  Bible*  (5 
vols.,  New  York  1899) ;  Wright,  C.  H,  H.  and 
Neil,  C,  *A  Protestant  Dictionary*  (London 
1904). 

DICTOGRAPH,  a  spedes  of  telephone 
with  a  sensitive  granular  carlwn  transmitter 
and  a  targe  diaphragm  which  increases  the 
reproduction  of  tue  sound  at  the  receiving  end. 
T^s  instrument  has  in  recent  years  figured  in 
many  trials.  The  transmitter  is  placed  incon- 
spicuously behind  a  picture  frame  or  other  ob- 
ject which  effectually  conceals  it,  in  a  room 
where  suspected  persons  hold  conferences. 
Wires  lead  to  a  recording  station,  where  the 
Spoken  words  are  taken  down  by  a  stenog- 
rapher, A  variety  of  the  instruments  has  been 
installed  in  the  waiting  rooms  of  railroad  sta~ 
tions,  the  announcer  speaks  into  the  transmitter 
and  his  voice  is  repeated  by  several  loud-speak- 
ing receivers  located  in  different  parts  of  the 
room.     See  Tei-ephone. 

DICTUM,  as  expression  of  opinion  by  a 
court  on  some  point  not  involved  in  the  case 
under  discussion.  When  the  court  decision  is 
made  some  statement  which  has  little  to  do 
with  the  case  is  often  found  in  the  middle  of 
the  argument  on  which  it  either  sheds  some 
light  or  is  allied  to  it  or  illustrates  the  cause 
in  some  way.  Such  expressions  are  frequently 
quoted  for  the  judge's  opinion  on  the  case  and 
have  caused  considerable  confusion  in  this  way. 


They  are  also  reeled  as  tunding  upoa  a  point 
which  was  not  involved  in  the  case.  When 
taken  by  themselves  and  in  their  proper  rela- 
tion to  the  court  decision  on  the  real  point  in- 
volved, they  are  often  of  greai  importance  and 
are  useful  m  formulating  and  grounding  other 
opinions. 

DICTUM  OF  KBNILWORTH,th«  agree- 
ment entered  into  during  the  siege  of  Kenil- 
worlh  in  1266  by  Henry  III  and  the  rebellioas 
barons. 

DICTYNIDffl,  a  family  of  spiders  which 
weave  irregular  webs  from  two  kinds  of  silk. 
See  Spider. 

DICTYONBHA,  genus  of  fossil  grapto- 
lites  found  from  the  upper  Cambrian  to  the 
Carboniferous,  in  the  Baltic  Provinces,  EoRland, 
Scandinavia,  Eastern  Canada  and  New  YoHc 
The  colony,  when  found  pressed  out  on  the 
surface  of  a  slab,  appears  as  a  network  of  fine 
filaments  radiating  from  a  common  base  and 
united  at  several  points  by  horizontal  threads. 
See  GaAPTOLiTE. 

DICTYOTALES,  a  group  of  marine  alg«. 
Their  combination  of  characters  is  very  re- 
markable, there  being  present  the  tetraspores 
of  the  red  algae,  a  brown  pigment  character- 
istic of  the  brown  alg^  and  sperms  proper  to 
themsdves.  They  are  generally  dassed  as  an 
offshoot  of  the  red  alga.. 


-  -    -    -        oiar      _..    

_  attached  to  a  professed  jouiTial  of  the  lead- 
ii%  events  of  the  contest,  which  has  come  down 
to  us  in  Latin  prose,  under  the  tide  'Ephem- 
eris  BdU  TrojanL'  An  introduction  relates 
how  the  narrative,  inscribed  in  Phcenician  char- 
acters on  bark-paper,  was  found  in  a  coffer  of 
tin  in  Dictys'  tomb,  which  had  been  burst  open 
by  an  earthquake  in  the  reign  of  Nero,  and  how 
the  emperor  caused  it  to  be  translated  into 
Greek;  this  is  accompanied  by  a  letter  from 
one  Ouintus  Septimius.  wfio  claims  to  have  pie- 
pared  the  condensed  Latin  version  that  follows. 
Grenfell  and  Hunt  discovered  a  fraomenl.  of 
the  papyrus  in  1904-05.  It  was  published  in 
1907  in  the  Tcbtunis  Papyrit  (Book  II).  This 
dates  probably  from  the  4th  century  a.d.,  and 
though  of  no  intrinsic  value,  was  a  chief  source 
of  the  romances  of  the  Middle  Ages.  The  best 
editions  are  those  of  Dedcrich  (Bonn.  1832  and 
1837)  and  Meister  (Ldpzig  1872). 

DICYCLIC  PLANTS.    See  B^nnials. 

DICYNODON,  a  genus  of  fossil  reptiles 
dassified  with  the  Anomodonts,  or  Anomalous- 
toothed  reptiles.  Their  remains,  usually  only 
the  skull,  occur  in  a  sandstone,  supposed  to  be 
of  Triassic  age,  is  southern  Africa  and  India, 
and  in  the  Elgin  sandstone  of  Scotland.  The 
bones  of  the  Bead  indicate  a  distinct  type  be- 
tween the  lizards  and  turtles  though  with  some 
characteristics  of  the  crocodile,  but  they  had 
two  nasal  apertures  instead  of  the  single  one 
possessed  by  these  other  reptiles.  The  anterior 
portions  of  the  jaws  appear  to  have  been  al- 
together toothless  and  they  form  a  land  of  beak, 
which  was  probably  sheathed  in  horn.  The 
lower  jaw  has  no  teeth,  but  eadi  superior 
maxilla  carries  an  enormous  tusk-like  canine 
tooth  similar  to  the  tusk  of  a  walrus,  growing 
from  a  persistent  pulp.     The  eye  orlMts  were 
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vciy  large  and  the  cranium  flat  The^  wck 
mostly  smaU.  the  largest  skull  found  being  but 
20  inches  long.  The  usual  site  is  about  six 
inches  long.  They  were  evidently  amphibians, 
and  air  breathers. 

DIDACHB,  dld'^-kc,  (Gr.  Jiiaxi  t4v 
SiiSiKa  'airoeTi?.m',  the  teaching  of  the  twelve 
apostles),  an  ancient  Christian  work,  in  Greek, 
of  between  120  and  ISO  A.n.  It  was  found  in 
1873  by  Bryennios,  Archbishop  of  Nicomedia, 
in  the  monastery  of  the  Holy  Sepulchre,  Con- 
stantinople The  manuscript  was  of  (he  11th 
century.  It  contains  a  description  of  the  two 
ways  of  life  oi  death,  giving  ruSes  for  Christian 
conduct.  A  second  part  gives  directions  con- 
cerning the  observance  of  the  rites  of  baptism 
and  the  Eucharist  and  their  administration, 
states  the  duties  of  apostles,  teachers,  bishops. 
The   work   was  held   in   great 


to  attribute  it  to  Syria  or  E^pt  and  include 
among  the  Apostolic  Fathers.  The  work  is  of 
very  great  value  for  its  information  regarding 
the  belief,  worship  and  organization  of  the 
primitive  Christian  church.  The  text,  with 
critical  commentary,  is  found  in  Funk,  *Patres 
Apostolici>  (2d  ed.,  Tubingen  1501).  Consult 
Cruttwell,  T.  C,  'Literary  History  of  Early 
Christianity*  (2  vols-,  1885)  ;  Harris,  J.  R.,  <The 
Teaching  of  the  Apostles'  (Baltimore  1887, 
containing  a  facsimile  of  the  manuscript)  ;  Kir- 
sopp  Lake,  'Apostolic  Fathers'  (in  'Loeb  Clas- 
sical Library,*  New  York  1912)  ;  Kruger,  'His- 
tory of  Early  Christian  Literature>  (ib.  1897)  ; 
Schaff,  Philip,  'The  Teaching  of  the  Twelve 
Apostles*   (3d  ed.,  ib.  18S9). 

DIDACTIC  POETRY  (from  Gr.d'tfo^rooir, 
pertaining  to  teaching),  has  as  its  object  the 
instruction  of  the  ignorant.  In  the  early  ages 
of  Greek  literature  there  was  no  prose  writing. 
Hesiod  taught  husbandry  and  tbeoloFf  in  verse, 
Solon  harangued  in  hexameters.  Ever  since 
that  time  verse  has  to  some  extent  been  used 
as  a  vehicle  of  teaching.  The  early  Ionian 
t^losophers.  like  Xenophanes.  expounded  chdr 
system  in  poetry,  and,  in  the  later  days  of  the 
Roman  republic.  Lucretius,  in  the  finest  didactic 
poem  that  was  ever  written,  unfolded  the 
theories  of  Epicurean  materialism.  Virgil  wrote 
the  'Georgics*  to  teach  the  veterans  of  Au- 
gustus the  art  of  agriculture  and  Horace  in 
his  'Art  of  Poetry'  embodied  for  young.  Roman 
poets  the  Greek  principles  of  dramatic  writing, 
while  Ovid  set  forth  system aticaiJy  the  'Art  of 
Love.'  Vida,  the  Italian,  Boileau,  the  French^ 
man.  Pope,  the  Englishman,  also  wrote  in  verse 
an  'Art  of  Poetry.'  English  poets  have  been 
iTLUch  inclined  to  didactic  poetry,  Darwin's 
'Botanical  Garden*  is  a  treatise  on  the  Linnxan 
systems  of  botany.  The  longer  poems  of  Cow- 
per  are  moral  lectures.  Dyer's  'Fleece*  is  the 
shepherd's  guide,  and  even  the  'Shipwreck  of 
Falconer'  may  be  looked  npon  as  a  manual  of 
seamanship. 

DIDELPHIA,  a  group  of  mammals  com- 
prising the  Marsupials  (<j.v.),  so  called  in  ref- 
erence to  the  double  condition  of  the  generative 
organs  in  the  female.  Compare  Monotelphia, 
and  see  Metathebia. 

DIDEROT,  Denis,  dgd'rfi',  French  man  of 
letters  and  enQ'clopedist ;  b.  Langrcs,  5  Oct, 
1713;  d.  Paris.  31  July  1784.    He  was  educated 


by  the  Jesuits  but  afterward  became  one  of 
the  bitterest  enemies  of  the  church.  When  his 
education  was  at  an  end  he  became  eUranged 


callings   and   engaging   i 

Ufe  of  a  bookseller's  hack  in  Paris.  In  1743  he 
married  Anne  Toinette  Champion,  a  devout 
Catholic,  but  possessed  of  a  narrow  and  fretful 
temper;  in  consequence  Diderot's  domestic  life 
was  imhappy.  He  sought  attachments  abroad, 
first  with  a  Uadame  de  Puiseux,  who  prompted 
his  indecent  novel,  'L^s  Biioux  indiscrete' 
(1748),  and  later  with  Sophie  Voland,  to  whom 
he  was  constant  throughout  her  life.  In  1743 
be  published  a  translation  of  Stanyan's  'His- 
toi;y  of  Greece,'  and  three  years  later  a  trans- 
lation of  James'  'Dictionary  of  Medicine,' 
In  1746  he  published  his  first  independent  work, 
the  'Pensees  phUosophiques,'  a  general  state- 
ment of  the  usual  rationalistic  objections  to  a 
supernatural  religioiL  It  was  followed  in  l?-^ 
by  the  'Promenade  du  sceptique.*  The  first 
work  which  brought  him  into  general  notice 
was    his    famous    'Letlre    sur   les    aveugles    k 


tmderminiug  of  ethical  standards  and  of  social 
order.  It  contains  strange  forecasts  of  later 
discoveries  and  hypotheses,  such  as  the  sur- 
vival by  superior  adaptation  and  the  suggestion 
of  teadiing  (he  blind  to  read  through  the  sense 
of  touch.  The  publication  of  the  work  caused 
the  imprisonment  of  Diderot  at  Vincennes, 
where  he  remained  three  months;  then  he  was 
released  to  enter  on  the  gigantic  undertaking 
of  his  life.  Lebreton,  the  bookseller,  had  pro- 
jected a  French  translation  of  (Chambers' 
'Encyclopaedia'  and  approached  Diderot  in  re- 
gard to  the  undertaking.  Diderot  persuaded  the 
publisher  to  enter  upon  a  new  work  which 
should  collect  under  one  roof  all  the  active 
writers,  all  the  new  ideas,  all  the  new  knowl- 
edge, that  were  then  stirring  the  cultivated 
strata  of  society.  The  'Encyclopedie*  thus  be- 
came the  organ  of  intellectual  emancipation 
rather  than  of  any  single  school  of  ethics  or 
philosophy.  D'Alembert  was  appointed  Diderot's 
colleague  and  so  remained  until  1759.  Diderot 
spent  20  years  of  unremitting  toil  on  the  work, 
revising,  editing,  correcting  and  combating  the 
intrigues  of  opponents.  He  wrote  all  the  articles 
on  technology  and  industries,  besides  many  of 
those  on  points  of  philosophy  and  even  on  phys- 
ics and  chemistry.  The  first  volume  appeared  in 
17SI  and  the  last  in  1772.  The  work  fell  under 
the  ban  of  the  censors  in  1759,  but  owing  to  the 
venality  and  corruption  of  the  authorities  the 
work  went  on  as  before,  excepting  the  defection 
of  Turgot  and  D'Alembert.  The  work  was  not  ■ 
primarily  revolutionary,  but  practical.  It  takes 
for  granted  the  justice  of  religious  tolerance 
and  speculative  freedom.  It  asserts  the  demo- 
cratic doctrine  that  it  Is  the  common  people  in 
a  nation  whose  lot  ought  to  be  the  main  con- 
cern of  the  nation's  government.  The  entire 
work  is  one  unbroken  process  of  exaltation  of 
scientific  knowledge  on  the  one  hand  and  pacific 
industry  on  the  other.  Despite  this  aniuous 
task  Diderot  gave  further  proof  of  his  ver- 
satility in  the  admirable  reports  on  the  annual 
exlubitions  of  painting,  by  which  he  established 
the  first  bond  between  art  and  literature  He 
wrote  two  dramas~'Le  fils  Naturel'  (1757) 
an4  '^  P^re  de  famille'  (1758),  wbidi  mant 
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the  beKintiing  of  modem,  domestic  drama.  Hig 
'Paradoxe  sur  le  comidieii'  influenced  Lessiiw 
and  the  German  stage,  and  Goethe  translated 
an  essay  on  painting  from  the  'flncydopidie.' 
His  novel,  'The  Nun,*  and  the  drainatic  dia- 
loeuej  *Le  neveu  de  Rameaii,*  are  wonderfully 
effective  pictures  of  the  corrupt  society  of  the 
time.  His  little  sketches  are  pearls  of  Icindly 
.humor  and  of  witty  narrative.     It  is  calculated 


rustic  scenes,  landscapes  and  uumals.  Among 
his  works  are  'Farm  on  the  Ruins  of  Ostia' 
in  the  Luxembourg;  'Normandy  Landscape': 
'Hunting  a  Hare' ;  'MomiAg  on  the  Borders  of 
the  Wood' ;  'Agriculture* ;  'Ford  near  Autun* ; 
and  'Return  of  the  Drove';  'Banks  of  Lake 
Trasimene'  (1863);  <View  in  the  Forest  of 
Compiigne.'  He  also  executed  some  beautiful 
lithographs. 


was  but  $600  per  year.    In  1773  he  felt  obliged 

._   __ii  !.._  1:1. ._  'j^  g  dowry  for  his 

.by  Catharine  II 
of  Russia  and  presented  to  Diderot  whom  she 


It  was  purchased  by  Catha 


constituted  her  salaried  librarian.  Diderot  went 
to  Russia  to  thank  the  empress  and  spent  some 
months  in  her  society  in  Petrograd.     He  re* 


ephemeral  compositions  and  in  luminous 
versalions  with  his  friends,  who  deemed  him 
unrivaled  as  a  conversationalist.  The  justice 
of  their  opinion  is  borne  out  by  the  fact  that 
his  influence  on  bis  contemporaries  was  tre- 
mendous. His  works  were  edited  by  Assezat 
and  Tourneux  (20  vols^  Paris  1879).  His 
'Correspondance'  with  So})hie  Voland  gives 
perhaps  the  best  insight  into  his  character. 
Consult  Brunetiere,  'Etudes  critiques'  (Paris 
1881);  Carlyle,  'Essay  on  Diderot'  (London 
1881)  ;  0)llignon,  A.,  'Diderot'  (Paris  1907)  ; 
Cm,  R.  L.,  'Diderot  as  a  Disciple  of  English 
Thought'  (New  York  1913)  ;  Lauson,  G.,  'His- 
toire  de  la  Littirature  fran?aise'  (Paris  1912)  ; 
Horley,  John,  'Diderot  and  the  Encyclopedists* 
(London  1891),  the  best  study  in  English  of 
Diderot's  life  and  influence ;  Rosenkranz,  'Dide- 
rot's Leben  und  Werke'  (Leipzig  1866) : 
Tomizy,  A.,  'Le  l^nde  des  phuosophes* 
(Paris  1911). 

DIDIER,  de-dyi,  or  DESIDERIUS,  the 
last  king  of  the  Lombards.  He  was  Duke  of 
Istria,  and  happening  to  be  in  Tuscany  in  75^ 
when  Astolphus,  the  previous  Idng,  died  child- 
less, immediately  raised  an  army  and  laid  claim 
to  the  throne.  Didier  was  crowned  and  seemed 
to  have  secured  the  peraianence  of  his  dynasty 
by  marrying  his  daughter  to  Charlemagne  in 
770.  The  marriage,  however,  proved  unfortu- 
nate; and  when  Qiarlemagne  dissolved  it  by  re- 
pudiation, the  quarrel  between  the  families 
became  irreconcilable.  Didier  afterward  in- 
vaded the  Papal  States  and  made  a  conquest 
of  a  part  of  them,  when  Charlemagne  inter- 
fered. Didier,  unable  to  oppose  him,  shut  him- 
self Up  in  Pavia,  when,  after  a  siege  of  a  year, 
be  was  obliged  to  surrender  at  discretion. 

DIDIER,  Charles,  French  poet  and  novel- 
ist: b.  Geneva  1805;  d.  Paris,  8  March  1864. 
He  wrote  some  novels  designed  to  awaken  pa- 
triotic sentiment  in  Italy  and  to  make  known 
the  struggles  of  the  Carbonari  and  other  revolu- 
tionists against  Austrian  arid  papal  dominion. 
Among  these  were  'Underground  Rome* 
(1833) :  'The  Roman  Campagna)  (1842) ;  and 
'Fifty  Years  in  the  Wilderness'  (18S7).  His 
lyric  poems,  'Melodies'  (1827),  are  cbaracter- 
iaed  less  by  force  than  by  sweetness. 

DIDIER,  Julcfl,  French  painter:  b.  Paris, 
26  May  1831 ;  d.  1892.  He  studied  under  Cog- 
niet  and  Laurens,  and  won  the  Prix  de  Rome  in 
1857,    He  confined  himself  almost  exclusively  to 


received  his  education  at  the  Bcole  Polytechnique 
and  the  Metz  Academy.  In  1848  he  was  ap- 
pointed head  of  the  percussion-caj)  manufactory 
of  the  French  government  at  Pans  and  10  years 
later  was  made  general  of  brigade.  He  was  an 
authoriO-  on  the  science  of  projectiles;  his 
works  on  this  subject  including  'Traiti  de 
balistique'  (1848;  2d  ed.,  1860)  ;  'Cours  ^lemen- 
taire  de  balistique'  (1854;  3d  ed.,  1859); 
'Progres  des  sciences  et  de  Tindustrie'  (1875). 
DIDIUS  8ALVIUS  JULIANUS,  Harcns, 
Roman  emperor:  b.  about  133  A.D. ;  d.  Rome, 
1  June  193  ad.  Having  filled  the  ofiices  of 
qiuestor,  xdile  and  praetor,  he  was  appointed 
commander  of  a  legion  in  Germany,  and  subse- 
quently governor  of  Belgica.  Having  distin- 
guished himself  in  Africa  and  Asia  Minor,  he 
returned  to  Rome,  and,  on  the  assassination  al 
Pertinax.  made  himself  emperor  by  bribing  tbe 
prKtoriaa  guards.  He  now  assumed  the  name 
of  Marcus  Didius  Commodus  Sevenis  Juliauus; 
but  after  a  short  reign  of  two  months  was  killed 
in  his  palace  by  a  cwnmon  soldier. 


ilion,  king  of  Tyre.  Her  fadier  married  h_, 
to  her  uncle  Accrbas,  otherwise  called  Sichteus 
or  Sicharbas.  He  was  murdered  before  the 
altar  by  her  brother,  who  was  instigated  1^  the 
desire  of  making  himself  master  of  his  wealth. 
She  therefore  set  sail  for  Africa,  widi  all  her 
wealth  and  her  faithful  companions.  They 
landed  on  the  coast  of  Africa,  not  far  from 
Utica,  a  T^rian  colony.  She  purchased  as  much 
land  as  might  be  covered  with  the  hide  of  a 
bull,  which  she  cut  into  the  thinnest  possible 
strips,  and  surrounded  with  it  a  large  extent 
of  territory.  Here  she  first  built  die  citadel  of 
Byrsa,  and  afterward  Carthage.  Hiarbas,  a 
neighboring  prince,  paid  his  addresses  to  her. 
Unwilling  to  accept  and  unable  to  refuse  the 
proposal,  she  sacnflced  her  life  on  the  funeral 
pile.  By  an  atiachronism  common  with  poets, 
Virgil  attributes  her  death  to  the  faithlessness 
of  j£neas.  Dido  was  worshipped  in  Carriage 
as  a  goddess. 

DIDON,  Ai'dot,  J.  Henii,  F&r^  French 
Dominican  preacher  and  writer:  b.  Touvet, 
Isere,  17  March  1840;  d.  1900.  He  entered  the 
Dominican  Order  in  1858,  and  attracted  much 
attention  for  his  series  of  eloquent  Lenten  ser- 
mons. Having  come  into  conflict  with  his  supe- 
riors because  of  his  views  about  democracy^  he 
ceased  for  a  time  to  preach  and  resided  at  Cor- 
bara,    Corsica.     His   leisure   was   spent   in   pre- 

Saring  a  life  of  Jesus,  which  should  be  an  anti- 
Dte  to  the  skeptical  'Vie  de  Jfaus'  of  Renan. 
This    was  published   in    1^1    under  the   title 
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<Jisti5  Christ,*  a  bode  wtsch  made  a  great  bn- 
presaion  throughoDt  France,  He  has  also  writ- 
ten <Les  AUemanda'  (1884).  His  last  years 
were  spent  in  the  education  of  routfa  at  the 
ficole  Al be rt-le -Grand  at  Arceuil,  near  Paris, 
of  which  be  became  <li  rector. 

DIDONCEPHALUS,  a  monster  with  a 
double  range  of  teeth,  or  a  double  jaw. 

DIDOT,  de'do',  Ambroise  Firaim,  French 
publisher  :b.  Paris,  7  Dec  1790;  d.  there.  22  Feb. 
1876.  He  was  a  son  of  Finnin  Didot  (qv.)  and 
with  his  brother  Hyacinthe  published  such  im- 
portant works  as  'L'Univers  pittoresque' ; 
'Nouvelle  biographie  g&iirale,'  etc.  He  trav- 
eled much  in  the  Orient  and  stniHed  Greek,  He 
began  the  'Biblioth^ue  des  auteurs  grecs>  and 
also  reprinted  Du  Cange's  'Glossarium  medix 
et  infinue  Utinitatis.'  In  1872  he  was  elected 
member  of  the  Academy  of  Inscriptions  and 
Belles  Lcttres. 

DIDOT,  Firmin,  French  publisher,  printer 
and  type-founder:  b,  Paris,  14  April  1764; 
d  24  April  1836.  He  was  a  brother  of  Pierre 
Didot  (q.v.).  He  was  inventor  of  a  new  sort  of 
script,  and  an  improver  of  stereotype  printing. 
In  1811  he  was  printer  to  the  Institut  and  from 
18Z7  till  his  death  represented  Nogent-le-Retrom 
in  the  Chamber.  He  translated  Tyttfeus  and 
Theocritus  and  the  'Bucolics'  of  Virgil,  After 
1811  he  had  as  partners  his  sons,  Ambroise  and 
Hyadnthc. 

DIDOT,  Francoii,  frSn-swa,  French 
printer:  b.  Paris  1^;  d  2  Nov.  1757.  He 
founded  the  famous  firm  of  Didot  in  Paris  in 
1713.  His  siHii  read  «A  la  Bible  d'Or.»  He  it 
was  who  pubhshed  the  works  of  Abbi  Frevost 

DIDOT,  Francois  Ambroise,  French 
printer:  b.  Paris,  7  Jan.  1730;  d  10  July  1804. 
He  was  a  sou  of  Francois  Didot  (q.v.),  and  in- 
vented many  of  the  machines  and  instruments 
now  cmnroonly  used  Ln  the  typographic  art 
From   his    foundry   came   the   most   beautiful 


who  printed  on  vellum  paper.  He  took  the 
greatest  care  to  have  his  editions  correct  By 
tiie  direction  of  Louis  XVI  he  printed  a  collec- 
tion of  the  French  classics  for  the  use  of  the 


divers  ouvrages  frangais  imprim£e  par  ordre  dtt 
Comte  d'Artois'    (64  vols.) 

DIDOT,  Henri,  French  mw-founder:  h. 
1765;  d  1852.  He  was  a  son  of  P.  F.  Didot 
(q.v.),  and  early  distinguished  himself  as  a 
^I>e-engraver,  He  then  applied  himself  partic- 
ularly   to    improve    the    method    of  founding 


CSS  'fonderie  polyamatypc.*  It  is  more  expedi- 
tious than  the  former  mode,  and  the  types  are 
much  cheaper. 

DIDOT,  Hyadntbe  Finnin,  French  pub- 
lisher: b.  Paris,  II  March  1794;  d  Dandon, 
France,  7  Aug.  1880.  He  was  a  son  of  Firmin 
Didot  (q.v,),  and  with  his  brother,  A.  F.  Didot, 
conducted  the  business  of  the  house  of  Didot 
from  1827. 


in  178!).  In  the  universal  im^se  ii^iidi  tlie 
arts  received  from  the  Revolution  be  aimed  at 
becomfaig  the  Bodotii  of  France,  and  conceived 
the  plan  of  a  splendid  edition  of  the  classic 
authors  in  folio,  which  should  excel,  if  ppssible, 
the  best  editions  extant.     He  sparea  no  expense 


deavors,  and  still  more  so  his  'Raone'  of  iSOl, 
which  the  French  regard  as  the  first  typograph- 
ical production  of  any  age  or  country.  Onlv 
250  copies  of  these  works  were  struck  oft. 
Among  the  productions  of  his  press,  Visconti's 
'Iconographie*  is  particularly  distinguished 
Didot  devoted  the  efforts  of  10  years  to  the  im- 
provement of  the  types,  and  caused  18  different 
sorts,  with  new  proportions,  to  be  cut,  with 
whicn  he  iirinted  Boileau  and  the  *Henriade' 
in  1819.  Didot  paid  no  less  attention  to  correct* 
ness  and  purity  of  text,  and  perfect  consistency 
of  orthography,  than  to  ^ptwraphical  beau^. 
Consult  Piper.  Alfred  Cedr  'Some  Great 
Printers  and  tneir  Work:  the  Didots*  (in  Li- 
brary World,  London  1914),  and  Werdet,  E., 
'Studes  biographiques,  sur  la  famille  del 
Didot'  (Paris  1864). 

DIDOT,  Pierrft-Fnmcois,  French  printer : 
bLParis,9  July  1732;  d  7  Dec  1795.  He  was  a 
son  of  Francois  Didot  (q.v.),  and  distinguished 
himself  by  bis  bibliographical  knowlcd^  He 
also  became  printer  to  Louis  XVI.  He  had  a 
great  share  in  the  changes  made  in  the  character 
of  types,  and  contributed  to  the  advancement  of 
his  art.  He  published  some  very  fine  editions; 
among  them  the  'Voyages  d'Anacharsb.' 

DIDSON,  de'dr6A',  Adolphe  Napolioii, 
French  archaeologist;  b,  HautvUliers,  Mame,  13 
Mardi  1806:  d  13  Nov.  1867.  He  was  advised  - 
by  Victor  Hugo  to  undertake  the  study  of 
Qiristian  ardueolo^.  He  traveled  in  Greece^ 
Germany,  Italy,  England  and  France,  every- 
where studying  ecclesiastical  remains.  He  be- 
gan in  1844  to  publish  'Annates  Arch^logiques,* 
devoted  to  medieval  art  and  antiquities,  whidi 
he  continued  to  27  volumes.  This  work  was 
CMnpleted,  long  after  his  death,  b^  the  28th  vol- 
ume, which  included  a  gener^  mdex.  Il  is  a 
valuable  storehouse  of  mediaeval  art  and  arclue- 
ology.  His  chief  works  are  a  'Manual  of  (Chris- 
tian Iconography^  translated  from  an  ancient 
manuscript,  and  'Christian  Iconography*  (1843). 
which  forms  a  history  of  the  representations  oi 
the  persons  of  the  Tnnity  in  art,  their  attribute^ 
etc. 

DIDSBUBT  COLLEGE,  a  Wesleyan  theo- 
logical institution  situated  near  Manchester, 
England.  It  was  founded  in  1842,  from  funds 
collected  in  1839  durinz  the  commemoration  of 
the  centenary  of  Methodism.  It  has  a  high 
reputation  for  scholarship,  having  numbered 
among  its  faculty  swch  men  as  W.  B.  Pope,  the 
theoloEnan,  and  Professor  (leden,  the  great 
biblical  scholar,  , 

DIDUNCULUS,  a  p%nus  of  birds  allied  to 
the  pigeons,  and  comprising  only  the  one  species, 
D.  strigiroslris  of  Bie  Navigator  Islands,  This 
bird  is  of  special  interest  as  bong  the  nearest 
Hving  ally  of  the  extinct  dodo.  It  has  a  length 
of  aMut  14  inches,  with  a  ^os^  plumage  verg- 
ing from  a  velvety  black  on  the  back  to  greenidi 
blade  on  the  head  breast  and  atidomeii^  Tbe 
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lar^e  beat,  whidi  is  nearly  as  long  al  the  head, 
is  gr«ally  arched  on  Cbe  upper  half,  while  the 
lower  is  furnished  with  two  or  three  tooth-like 
indentations.     See  Pigeon. 

DIDYNA.    See  Bbanchida 

DIDYMJEUS,  (Kd-i-me'us,  a  surname  of 
Apollo,  either  because  he  vtas  the  Iwin-brolher 
o(  Diana,  or  from  the  double  light  of  the  sun 
and  moon,  which  he  lends  to  men.  Under  this 
name  Apollo  had  one  of  the  most  famous  of  his 
temples  and  an  oracle  at  Didyma  among  the 
Milesians.    Pindar  calls  Diana  Didyma. 

DIDYMIUM  (Gr.  «twin»),  a  supposed  me- 
tallic element,  isolated  from  the  mineral  cerite 
by  Uosander  in  1842.  The  symbol  D  or  Di  was 
assigned  to  it,  and  its  atomic  weight  was  con- 
sidered  to  be  about  143.  The  name  referred  to 
the  close  resemblance  between  the  new  metal 
and  the  element  lanthanum,  which  had  been  dis- 
covered by  the  same  chemist,  and  in  die  same 
mineral,  a  short  time  before.  Recent  researches 
have  shown  that  didymium  is  not  an  elementary 
body,  but  that  it  consists  principally  ol  two 
other  elements,  which  are  respectively  known  as 
neodymium  and  praseodymium  (<i.v.).  This 
discovery  renders  the  name  "didymium"  singu- 
larly appropriate  for  the  original  substance. 

DIDYMOGRAPTUS,  a  genus  of  grapio- 
iites,  consisting  of  about  40  species,  found 
abundantly  in  ttie  ^raptolite  shales  of  the  lower 
and  middle  Ordovician  in  Europe,  America  and 
Australia.       For     structure,     fonn%     etc.,     see 

GaAPTOUTE. 

DIDYMUS,  Alexandrian  giammarian  and 
critic:  b.  63  u-C.  He  was  a  prolific  writer.  He 
belonged  to  the  school  of  Aristarchus,  and  was 
contemporaneous  with  Cicero.  By  Seneca  his 
worics  were  estimated  at  4,000;  none  now  cx- 
■  taut  Fragments  have  been  published  by 
Schmitt  (Leipzig  1854). 

DIDYMUS  OF  ALEXANDRIA,  ecclesi- 
astical writer:  b.  309;  d.  394.  He  became  blind 
when  four  years  old,  but  nevertheless  succeeded 
in  acquiring  all  the  sciences  as  then  known. 
A  than  a  sins  appointed  him  director  of  the 
Theological  School  of  Alexandria.  Nearly  all 
of  his  writings  are  lost.  Jerome,  who  was  one 
of  his  pupils,  has  left  a  translation  of  Didymus' 
treatise  on  the  Holy  Spirit,  and  there  is  extant  a 
translation  by  Epiphanius  of  his  comments  on 
the  canonical  Epistles.  Other  extant  works,  in 
Greek,  are  -a  treatise  on  the  Trinity  and  one 
against  the  Manichzans.  These  are  contained 
in  Migne  <Patrologia  Grseca'   (Vol.  XXXIX). 

DIDYMUS,  Greek  translation  of  the 
Hebrew,  I'Bm  (Aramaic  Id'  mtf"),  a  twin,  of 
which  e/j/uK,  Thomas,  is  a  transliteration.  It 
was  the  alternative  name  of  one  of  the  disciples 
of  Jesus  (John  xi,  16;  xx,  24).  His  first  name 
being  Judas,  the  alternative  is  given  to  distin- 
guish him  from  Judas  Iscariot. 

DIB  (Dm  yocontiorum),  the  o^iital  of  an 
arrondissement  in  the  dqiartment  of  Drome, 
SDUlheastem  France,  is  situated  on  the  right 
bank  of  the  Drome,  at  the  foot  of  Mount 
Glandaz,  in  a  wide  and  fertile  plain.  The  manu- 
factures are  woolen  cloth,  paper,  leather  and 
silk;  there  is  some  trade  in  cattle  and  timber, 
and  the  neighborhood  produces  excellent  fruit, 
and  the  white  wine  called  *Clairette  de  Die.' 
The  town  was  formerly  the  seat  of  a  bishop. 


and  previous  to  the  revocation  of  the  Edict  of 
Nantes  in  1685,  of  a  Calvinistic  university. 
AmtHig  the  interesting  structures  of  Die  are  the 
old  cathedral  with  granite  columns  from  an 
ancient  temple  of  Cybele,  and  a  porch  of  the 
1 1th  century;  the  episcopal  palace,  the  walls 
flanked  by  towers;  and  the  nuns  of  a  castle  — 
all  of  considerable  age ;  the  triumphal  arch  on 
the  road  toward  Gap,  known  as  the  Forte  Saint 
Marcel,  portions  of  an  aqueduct,  and  other 
Roman  remains.  There  are  several  mineral 
springs  in  the  vicinity.    Pop.  4,(KX>. 

DIE  ELIXIBRE  DES  TBUFELS.  The 
Devil's  Elixir  (by  T.  A.  Hoffmann,  1816)  ;  has 
held  for  a  century  a  leading  place  among  the 
shudder-tales  of  diabolism.  In  a  cloister  is 
preserved  among  the  relics  a  bottle  once  left  by 
the  devil  in  the  cell  of  Saint  Anthony.  Whoever 
tastes  its  contents  becomes  possessed  by  Satan. 
Brother  Medardus,  to  keep  his  imperiled  fame 
as  a  preacher,  driidcs,  and  gains  an  intense  new 
life  for  evil.  Haunted  by  a  terrible  unknown 
presence,  protected  from  the  consequences  of 
his  crimes  by  his  'double,"  a  craiy  Capuchin, 
who  takes  the  punishments,  he  runs  a  wild 
course  of  successful  criminality  as  hunter, 
gambler,  and  so  on,  with  intervals  of  self-reveal- 
mg  terrors  that  border  on  insanity,  and  every 
device  of  literary  fancy  to  make  the  naive 
reader's  blood  run  cold.  At  last  the  ex-monk 
and  libertine  returns,  after  long  and  gruesome 
penance,  to  his  cloister  and^  after  a  weird 
phantasmagoria  of  ghost-walking  and  witches' 
sabbath,  attains  an  edifying  death.  The  book  is 
remarkable,  even  in  comparison  with  Hoffmann's 
other  tales  of  terror,  for  its  exhaustless  inven- 
tion, the  realistic  illusion  of  its  utter  unreality, 
and  its  power  to  gri^  the  imagination,  while  the 
author  seems  to  smile 'with  romantic  irony  at 
his  own  power.  The  fantastic  humor  of  'Devil- 
Hoffmann*  finds  more  congenial  expression  in 
'Lefaensansichten  des  Katers  Murr.*  An  Eng- 
lish translation  of  the  'Elixir'  appeared  in 
1624,  and  has  been  foIIowed,by  many  others. 
Benjamin  W.  Wells. 

DIEBITSCH-SABALKANSKI,  dyi-bech- 
la-bal-kan-ske,  Hans  Karl  Friedrich  Anton, 
Count,  Russian  field-marshal :  b.  Grossleippe, 
Silesia,  13  May  1785 ;  d.  Klcczwo,  near  Polotsk, 
Poland,  10  June  1831.  In  1797,  when  12  years  of 
age,  he  was  sent  by  his  father,  who  had  served 
under  Frederick  the  Great  and  Frederick  Wil- 
liam II  of  Prussia,  to  the  military  school  of 
Berlin,  but  in  1801  he  quitted  the  Prussian  serv- 
ice for  that  of  Russia,  entering  the  ranks  of  the 
Imperial  guard.  He  served  with  distinction  in 
the  batdes  of  Austerliti,  in  1805;  Eylau  and 
Friedland  in  1807,  and,  having  attained  the  rank 
of  captain,  for  five  vears  subsequent  to  the  treaty 
of  Tilsit,  devoted  himself  to  the  study  of  mili- 
tary science.  During  the  invasion  of  the  French 
in  1812.  he  served  under  Wittgenstein,  compelled 
the  capitulation  of  the  Prussian  general,  Yorck, 
became  chief  of  staff  in  1813,  took  part  in  the 
battle  of  Liitzen,  and  later  joined  the  corps  of 
Barclay  de  Tolly  in  Silesia,  as  quartermaster- 
general.  In  June  1813  he  was  instrumental  in 
bringing  about  the  secret  treaty  of  Reichenbach, 
between  England,  Austria,  Russia  and  Prussia. 
He  f  oi^t  in  the  battles  of  Dresden  and  Leipzig, 
and  for  his  services  was  made  lieutenant-gen- 
eral, at  the  age  of  28,  by  Alexander.  He  was 
responsible   for  the  match  on   Paris,  in  dK 
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French  camiiaiga  of  1S14,  which  terminated  the 
war,  and  for  this  he  was  decorated  with  the 
order  of  Alexander  Nevskoi.  He  took  com- 
mand of  the  first  corns  upon  Napoleon's  return 
from  Elba,  but  was  later  appointed  adjuunt  to 
^e  emperor,  and.  having  been  made  chief  of 
staff,  accompanied  him  on  his  journey  through 
southern  Russia,  till  his  death  at  Taganrog,  in 
1825.  Diebitsch  thereupon  returned  to  Saint 
Petersburg,  and  by  his  mtrepid  conduct  during 
the  revolution  of  25  December,  won  for  himself 
the  title  of  baron,  and  later  Emperor  Nicholas 
created  him  comit.  He  had  the  chief  command 
in  the  Turkish  War  of  1828-29;  stormed  Varna; 
and  made  the  famous  passage  of  the  Balkans, 
compelling  the  Porte  to  conclude  the  peace  of 
Adnanople,  for  which  the  surname  of  Sabal- 
kanski  (Transbaikanian),  was  conferred  upon 
him,  and  he  was  raised  to  the  rank  of  field- 
marshal.  He  was  appointed  commander-in- 
chief  of  the  army  sent  to  put  down  the  rebellioa 
which  had  broken  out  in  Warsaw,  29  Nov,  183(^ 
and  was  also  made  governor  of  die  provinces 
adjoiniiiR  Poland.  In  this  campaign  he  did  not 
meet  with  succesa,  suffering  defeats  at  Wisniew 
and  Stoczek,  11  Feb.  18J1;  at  Dobre,  on  the 
18th;  at  Grochow  and  Wawer  on  the  19th,  and 
in  the  series  of  engagements  fought  near  Praga, 
in  Uarch.  He  was,  however,  more  successful  in 
the  bloody  battles  of  Nur,  Lomza  and  Ostro- 
lenka,  fought  from  15-26  May,  but  after  estab- 
lishing his  camp  at  Kleczwo,  was  taken  sick 
with  cholera,  and  died  shortly  afterward.  Con- 
sult Belmont,  'Graf  Diebitsch'  (Dresden  1830); 
Chesney,  'Rus so-Turkish  Campaigns  of  1828- 
29'   (New  York  1856). 

OIEDENHOPEN,  de-(ttn-h6f'Cn.  See 
Thionville. 

DIEPENBACH,  Lorenz,  defen-ban,  Ger- 
man philologist :  b.  Ostheim,  Hesse,  29  July 
1806:  d.  Franktort-on-Main  28  March  1^. 
He  was  12  years  pastor  and  librarian  at  Solms- 
Laubach.  In  1848  he  settled  at  Frankfort-on- 
Main,  where  in  1865  he  was  appointed  second 
librarian  to  the  city.  His  literary  industry  was 
enormous,  embracing  poetry  and  romances,  as 
well  as  those  more  .ponderous  works  by  which 
his  name  will  live.  His  greatest  books  are  'Cel- 
tic3>  (1839-40)  ;  'Vergleichendes  Worterbuch 
der  Gothischen  Sprache'  (1846-51);  <Glos- 
sarium  Latino-German icum  mediae  et  itiJimae 
jetatis,'  a  supplement  to  Ducange's  well-known 
'Glossary*  (1857) :  'Origines  Europ^ae' : 
*Hoch-  und  Niederdeursches  Worterbuch* 
(with  Wulcker,  2  vols.,  1874-?5). 

DIBFFBNBACH,  Georg  Christian,  Ger- 
man poet  and  theologian:  b.  Schlitz,  Hesse, 
1822;  d.  1901.  He  was  educated  at  Giessen  and 
was  made  chief  pastor  of  his  native  place  in 
1871.     His  poems  for  children  are  still  very 


works,    which    attained    a    great   degr_  _    _. 
popularity. 

DIEPENBACH,  d£f'fen-baH,  Johann 
Friedtich,  German  surgeon :  b.  Konigsnerg,  1 
Feb.  1794;  d.  Berlin,  11  Nov.  1847.  He  was 
educated  in  theology,  but  from  1813-15  served 
as  a  volimteer  in  the  war  against  Napoleon. 
Upon  his  return  he  devoted  himself  to  the  study 
of  medicine,  taking  his  degree  at  Wiiriburg  in 
1822.  He  soon  became  widely  known  as  an 
operator;   in   1S30  became  head  surgeon  in  a 


Berlin  hospital;  in  1832  became  a  professor  in 
the  university;  and  in  1S40  director  of  clinical 
surgery.  He  was  distinguished  as  an  operator, 
espedlUy  in  the  art  of  forming  by  transplanta- 
tion new  noses  and  lips.  He  wrote  'Die  Trana- 
fnsion  des  Blutes  und  die  Einspritzung  der 
Arzneien  in  die  Adem'  (1828);  'Chirurgische 
Erfahrungen'  (4  vols.,  1829-35)  ;  'Durch- 
sduieidung  der  ^ehnen  und  Muskeln'  (IMl)  ; 
'Ueber  das  Schielen>  (1842);  'Operative  Ou- 
rurgie'  (1844-48). 

DIBFFSNBACHIA,  d£f-fen-b2k't-«,  a. 
genus  of  Aracta  (arimi  family),  of  which  there 
are  about  15  species,  found  in  the  woods  of 
South  America  and  the  West  Indies.  Their 
leaves  have  sheathit^  petioles,  and  are  often 
variegated.  Their  form  of  inflorescence  is  the 
spathe-enclosed  spadix  characteristic  of  the 
order,  the  spathe  in  Ditffenbachia  being  green 
or  yellowish.  The  best-known  species  is  the 
poisonous  dumb  cane  of  the  West  Indies   (Z>. 

DIEGO  GARCIA,  de-i'go  gar-the'ii.  an 
island  of  the  Indian  Ocean,  in  lat.  7°  S.,  and 
long.  72°  £.,  extends  in  an  irregular  horseshoe 
shape,  and  is  30  miles  long.  It  belongs  to  an 
archipelago  known  as  the  Chagos  Islands.  It 
contains  a  spacious  bay,  and  is  very  convenient 
for  coaling  purposes.  The  group  has  about  700 
inhabitants,  and  is  a  dependency  of  Mauritius. 

DIELECTRIC,  a  name  applied  by  Fara- 
day to  any  medium  through  or  across  which 
electrostatic  induction  can  take  place.  (See 
Induction,  Electrostatic).  Solids,  liquids  and 
gases  possess  this  property  of  transmission, 
though  in  differing  degrees,  and  their  dielectric 
value,  or  specific  inductive  capacity,  is  measured 
by  the  ratio  of  the  capacity  of  a  condenser  in 
which  each  may  form  the  insulator,  to  the  ca- 
pacity of  the  same  condenser  with  a  vacuum  as 
insulator. 

DIELUAN,  Frederick,  American  painter: 
b.  Hanover,  Genaanv,  25  Dec  1847.  He  re- 
iproved  to  the  Unitecf  States  in  childhood,  and 
was  graduated  at  Calvert  College.  He  was  a 
topographer  and  draughtsman  in  the  United 
States  Engineer  Department  1866-72;  studied 
art  under  Wiihelm  Dicz  at  Munich,  and  estab- 
lished a  studio  in  New  York  in  1876.  He  de- 
signed the  mosaic  panels,  'Law  and  History'  in 
the  Congressional  Library  at  Washington,  D.  C^ 
and  was  president  of  the  Kational  Academy 
of  Design  from  1899  to  1909.  He  was  most 
successful  as  a  genre  painter.  His  best  pictures 
are  'The  Patrician  Lady';  'My  Own  Puss'; 
'Lunching'  and  'The  Young  Gamblers.'  In 
1903  Diefinan  became  professor  of  drawing  at 
the  College  of  the  City  of  New  York  and  about 
the  same  time  was  made  director  of  the  art 
schools  at  Cooper  Union,  New  York  He  also 
assisted  in  promoting  the  Society  of  American 
Artists;  was  president  of  Ihe  Arts  Federation 
of  New  York  arid  an  important  figure  in  all  art 
education  and  advancement. 

DIELS,  dels,  Hermann,  German  educator: 
b.  Biebrich  1848.  He  was  educated  at  the 
universities  of  Bonn  and  Berlin  and  in  1886 
became  professor  ordinarius  of  classical  phi- 
loloRy  Jt  the  latter  institution.  His  most  notable 
work  is  his  'Doxographi  Grici*  (1879),  in 
which  he  first  determined  the  sources  of  Ae 
.doctrines  of  the  Greek  philosoi^n  at  tranv- 
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■titted  by  post-Arutotelian  sdiolars.  Me  also 
issued  an  edition  of  Simpliciiu'  'Cotamentary 
on  the  Physics  of  Aristotle'  (1882)  ;  and  <Ueber 
die  Fhilosophenschulen  der  Griechen'  (1887); 
'Die  Fragmenie  dcr  Vorsolcratiker,  GriechLsch 
tmd  Deutsch>  (1903;  2d  ed.,  1906-10);  a  treat- 
ise on  the  'Sibyllinische  Blatter'  (1890),  He 
was  also  a  member  of  the  editorial  stafi  of  the 
'Commentaria  ia  Aristotelem  Grxca'  and  of 
the  Arckiv  fUr  Geschichle  dtr  Fhiiosophie  (Ber- 
lin, 1887). 

DJEMER,  dyi'mar',  Lonia,  French  com- 
poser and  pknist:  b.  Paris  1843.  H«  studied 
at  the  Conservatoire  under  A.  Thomas,  Mar- 
montcl,  BenoUt  and  other  masters,  and  took 
first  pnze  for  piano  playing  at  the  age  of  13. 
In  1888  he  was  appointed  professor  of  piano  at 
the  Conservatory  in  succession  to  Marmontel. 
At  the  Exposition  of  1889  he  gave  a  series  of 
historical  piano  recitals,  the  great  success  of 
which  induced  him  to  devote  himself  to  the 
cJder  piano  music  He  is  founder  of  the  Soci6l^ 
des  anciens  instnunents  and  has  published  a  fine 
colleclion  of  'Clavicinistes  Francais.'  Hia 
own  compositions  in  the  form  of  chamber 
music  also  include  several  pianoforte  selections, 
COncertstiicks  for  violin,  piano,  and  a  brilliaiit 
pianoforte  concerto. 

DIEPBNBEECK,  de'pen-bas,  Abraham 
van,  Flemish  painter:  b.  Bois-le-Duc,  9  May 
1596;  d.  Antwerp  1675.  He  first  studied  ^^aas 
painting,  and  a  number  of  windows  in  differ- 
ent churches  in  Antwerp  are  his  work.  Later 
he  studied  under  Rubens.  He  made  a  journey 
to  Italy  and  on  bis  return  to  Antwerp  in  1641 
became  director  of  the  Academy.  AmouK  his 
paintings  are  'St.  Norberl';  'Ecstasy  of  St 
Bonavcntura* ;  <St.  Francis  Adoring  th«  Sacra- 
ment';  'Entombment  of  Christ' •  'Neptune  and 
Amphitrite';  and  the 'Flight  of  Clodia'  (There 
is  some  difference  of  opinion  as  to  the  author- 
ship of  these  works,  but  they  are  generally  as- 
cribed to  Diepenbeeck) .  He  was  engaged  by 
Charles  I  and  by  the  Duke  of  Newcastle  to 
execute  numerous  drawings.  He  designed  va.- 
nous  tapestries  and  illustrations  for  books, 
among  others  59  pistes  of  a  'Temple  of  the 
Muses>   (Paris  1655). 

DIEPPE,  de'ep,  France,  seaport  in  the  de- 
partment of  Seine-Inferieure,  93  miles  north- 
northwest  of  Paris.  It  is  situated  between  two 
ranges  of  chalk  hills  at  the  mouth  of  the  river 
Arques,  The  harbor  accommodation  is  exten- 
sive, there  being  an  outer  harbor  and  four 
inner  basins  or  docks,  and  a  dry  dock  341  feet 
long  and  23  feet  deep,  but  Dieppe  has  been  out- 
distanced as  a  port  by  Havre.  The  manufac- 
tures include  works  in  ivory,  the  most  famed 
in  Europe ;  works  in  horn  and  bone,  lace- 
making,  sugar-refining  and  shipbuilding.  Fish 
is  the  staple  trade.    Imports  include  coal,  iron, 

fitch  and  cement;  exports,  silk,  wines,  brandies, 
ruit  and  Dotatoes  also  manufactures.  The 
church  of  Saint  Jacques  is  the  principal  ecclesi- 
astical foundation,  built  between  the  12th  and 
16th  centuries.  Among  educational  institutions 
are  a  commercial  college  and  a  school  of  navi- 
gation. The  suburb  of  Le  Pollet,  connected 
with  the  town  by  a  drawbridge,  is  inhabited  by 
sailors  and  lishernien  said  to  be  of  Venetian  ex- 
traction. The  castle  was  erected  for  defense 
a^inst  the  English  in  1435,  and  successfully 
Withstood  siege  in  1442,  but  was  subsequently . 


captured  and  destroyed  several  time>.  The 
town  suffered  severeU  from  the  plague  in  1668 
and  1670^  and  was  reduced  to  ruins  by  the  Eng- 
lish and  Dutch  in  1694.  It  was  occupied  oy 
the  Germans  during  the  Franco-Prussian  War. 
Pop.  23,973. 

DIERX,  de'it',  Lfon,  French  poet:  b.  on 
the  Island  of  Riunioa  1838.  He  was  educated 
in  Paris,  where  he  became  a  member  of  the 
Parnassians.  He  has  published  'Aspirations' 
(I8S8);  'Poemes  et  poesies'  (1864);  'Les 
levres  closes'  (1867);  Les  paroles  du  vaincu' 
(I87I);  'La  recontre'  (1874);  'Les  amants' 
(1879).  The  Academy  crowned  his  collected 
poems  (1889-90). 

DIES  AND  DIE  UAKING.  In  the  manu- 
facture of  machinery  by  the  modem  duplicate 
system,  in  which  every  individual  part  is  so 
nearly  alike  that  it  may  be  replaced  for  any 
other  broken  or  worn  part,  the  art  of  the  die 
maker  has  become  of  great  importance.  The 
majority  of  working  parts  of  machines  —  prac- 
tically all  but  the  heavy  castings  —  are  now 
made  by  machine  forging,  the  roi^  metal 
stock  being  fed  into  presses,  and  cut  and 
stamped   into   desired   shapes.     See    Machine 

FOKGING. 

In  order  that  the  forging  machine  or  press 
may  do  its  work;  it  must  be  provided  with  dies 
for  shaping  the  stock  that  is  pressed  or  squeezed 
between  them.  Dies  are  commonly  made  in 
pairs,  as  shown  in  Fig.  1,  the  halves  being 
termed  male  and  female.  They  have  to  be 
formed  with  great  accuracy,  and  require  square, 
sharps  strong  cutting  or  forming  edges,  and 
must  be  tempered  as  hard  as  is  consistent  with 
toughness.  They  may  be  designed  in  many 
ways.  If  it  is  desired  to  stamp  washers  out  of 
thin  metal,  with  a  central  hole  of  half  inch 
diameter  and  one  and  a  half  inches  over  all, 
one  pair  of  dies  could  be  made  to  punch  out 
the  hole,  wasting  the  half-inch  center  of  metal, 
and  another  pair  of  dies  to  punch  out  the 
washer  itself,  wasting  the   spaces  between   the 


inch  and  a  half  circles.  Or  gang  dies  could  be 
made,  to  punch  out  say  10  holes  at  a  time,  while 
another  pair  of  gang  dies  at  a  following  opera- 


tion punched  out  the  10  washers  comirfetL.  _., 
better  still,  a  progressive  gang  die  could  be  made 
that  would  comprise  both  rows  of  half-indi 
punches  and  rows  of  inch  and  a  half  punches. 
This  being  placed  in  the  press,  and  a  long  strip 
of  metal  fed  in,  and  advanced  at  every  stroke, 
so  that  the  row  of  half- inch  holes  would  be 
followed  on  the  next  stroke  with  the  inch  and 
a  half  gang,  it  is  apparent  that  the  press  would 
turn  out  a  series  of  complete  washers  at 
every  stroke  after  the  first.  This  outline  will 
enable  the  reader  to  recognine  that  in  die  mak- 


ing the  designer  has  to  consider  how  many  parts 
'■'  Ely  to  be  made  from  the  dies,  ana  the 
the  number  the  more  labor  and  e 


likely  to  be  made   from  the  dies,  s 

S eater  the  number  the  more  labor  and  expense 
is  justified  in  putting  in  on  the  pair  of  dies 
to  secure  the  lar^st  output  from  the  forging 
or  stamping  tnachine. 

The  first  thing  to  be  considered  to  determine 
whether  a  punch  and  die  should  be  used  to  pro- 
duce work  is  the  number  of  [ueces  wanted.  If 
it  is  standard  work,  and  the  demand  is  100  or 
more  per  week  it  ia  both  desirable  and  economi- 
cal to  have  a  die  made,  for  after  the  die  is  once 
made  the  work  can  be  produced  at  a  very  low 
cost     Oftentimes   when    a   large    number   of 
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pieces  are  wanted.  aiW  a  potrer  feed  is  osed, 
the  cost  vill  not  exceed  two  cents  per  l.OOD 
blanks. 

The  power  required  to  blank  out  a  piece 
of  metal  depends  largely  on  the  shape  of  the 
blank  and  the  number  of  cutting  inches  Jn  the 
die,  a  long  narrow  blank  requiring  more  power 
than  a  round  blank  of  the  same  area,  the  shear 
of  the  dies  being  equal.  If  the  work  wil!  admit 
of  [he  face  of  the  punch  betn^  slightly  round- 
ing, less  pressure  will  be  required  than  with  a 
flat-ended  punch. 

The  making  of  dies  calls  for  very  expert 
workmanship  both  in  design  and  execution,  and 
the  tempering  requires  an  intimate  knowledge 
of  conditions  and  the  consideration  of  the  form 
and  character  of  the  die,  A  whole  series  of  die- 
shaping,  milling  and  filing  machines  have  been 
developed  for  the  special  use  of  the  die  maker. 

Following  are  the  more  common  types  of 
dies  used : 

BLANKING   DIES. 

These  are  made  for  cutting  out  flat  blanks 
from  steel,  iron,  paper,  etc.  Usually  both  punch 
and  die  are  hardened  and  tempered ;  sometimes 
the  punch  is  left  soft,  and  as  It  gets  worn  h  set 
oat  and  refitted  by  being  forced  or  shoved  into 
the  die;  sometimes  it  is  best  to  reverse  this 
operation,  as  in  punching  paper,  playing  cards, 
etc.,  and  harden  the  punch  and  leave  the  die 
soft. 

Shear. — A  shear  or  slightly  beveled  ed^e  is 
usually  given  to  the  punch  or  die,  determined 
by  the  work  it  has  to  do;  when  it  is  intended  to 
use  the  blanks,  or  pieces  punched  out,  the  shear 
should  be  given  to  the  die,  as  less  distortion  is 
given  to  the  metal  by  this  method,  but  where 
the  hole  is  the  object  sought,  as  in  rivet  holes 
in  boiler  plates,  etc.,  the  shear  should  be  given 
to  the  punch. 

Die-shoM. —  Cutting  or  blanking  dies  are 
usually  held  in  a  shoe  or  die-holder,  or  if  a 
large  die,  il  is  fastened  to  the  bed  of  the  press 
direct,  but  as  a  rule  the  fewer  pieces  interven- 
ing between  the  press  and  the  die  the  better  re- 
sults will  be  obtained.  Very  large  blanking  dies 
are  usually  made  in  one  of  two  ways:  either  as 
rings  set  in  a  cast-iron  holder,  or  by  welding 
the  rings  directly  on  to  a  wrought-iron  holder 
or  die-plate;  the  latter  method  is  the  best  in 
making  plain  dies,  but  cannot  be  used  in  com- 
pound dies.  The  welding  of  the  steel  rings  to- 
gether and  then  on  to  tne  wrought-iron  plate, 
calls  for  good  work  on  the  part  of  the  smith. 
In  the  former  method  the  rings  are  first  welded 
and  then  turned,  hardened  and  ground  true  in 
the  universal  grinder,  then  set  in  a  groove 
turned  in  the  holder  and  held  there  by  being 
bolted  from  the  back  of  the  holder. 

Hot  Work, —  In  making  dies  for  hot  woHe 
(as  the  blanking  out  of  nuts  and  other  thick 
work  from  red-hot  metal)  a  die  made  of  chilled 
cast-iron  with  a  good  clearance  will  give  good 
results,  as  the  temper  is  not  affected  by  the 
heat  of  the  stock  punched,  the  punch  being  made 
of  steel  and  fitting  the  die  loosely  (in  very 
thick  stock  a  difference  of  He"  or  more  in  the 
diameter  of  the  punch  and  die  is  not  too  much), 
and  it  a  nice  job  is  wanted,  the  work  can  be 
shaved,  or  repunched,  as  it  is  called,  by  forcing 
il  through  a  second  die  that  is  a  trifle  smaller 
thin  the  first,  leaving  a  true  and  smooth  surface. 


RepanchinK.— In  the  repunching  of  brass 
and  copper,  the  use  of  buttermilk  as  a  lubricant 
gives  a  better  result  than  any  oil  or  soap  water. 

BtmaHG  niEs. 
are  used   for  forming  sheet 
J  almost  anjr  form  that  mav 


J 


ing  the  piece  on  the  right-hand  side  of  the 
punch,  "niis  is  blanked  out  by  a  previous  opera- 
tion, placed  in  the  die  by  hand,  and  is  bent  as 
shown  by  the  finished  piece  on  the  left-hand 
side.  The  two  sides  of  the  blank  are  bent  down 
and  the  long  one  on  the  ri^l  is  curved  around 
the  punch  ^own  and  the  ring  on  the  end  is 
twisted  around  to  a  ri^t  znfpe  to  tte  rest  of 
the  arm. 

The  Punch-— The  punch  is  made  from  a 
single  block  of  steel  wnich  is  planed  up  to  fit 
the  press,,  and  then  machined  out  as  shown  in 
the  cut.  The  twister,  wbicJi  is  for  turning  the 
ring  at  right  angles  to  the  rest  of  the  arm,  is 
counter-bored  and  held  in  place  by  the  quar- 
ter-inch pin  driven  into  the  side,  and  which  is 
held  up  by  the  spiral  spring  seen  at  the  upper 
right-hand '  ••-  -'—-•-      '^'-  -•■-  -- 


light 

self-contained  ai 
stroke  press,  and  ret 
to  oiaMe  it  to  do  t 
ciple  can  be  used  in 


of  the  sketch.     The  die  is 
used  in  an  ordinary  single- 

Kiires  no  extra  attachments 
e  work.  This  same  prin- 
many  cases,  and  the  bend- 
ne  operation  which  would 
strokes  of  the 

ntAWlNG  DIES. 

Drawing  dies  are  used  for  shairing  or  draw- 
ing up  sheet  metal.  The  use  of  dies  of  this  class 
is  of  comparatively  recent  origin;  it  having 
been  first  put  into  practical  nse  ft'  one  De  Vere 
of  France  in  the  latter  part  of  the  IStli  century, 
and  in  the  year  1827  the  same  process  was  pat- 
ented for  the  drawing  up  of  cartridge  shells. 

Origta.— In  1860  or  1861,  two  Frenchmen 
came  to  this  country,  brinping  with  them  draw- 
ings of  a  model  of  a  drawing  press.  These  they 
had  surreptitiously  taken  from  a  press  upon 
which  they  had  been  emirfoyed  in  France.  This 
press  was  secreted  in  a  bam  near  the  city  of 
Wilmington,  Del.,  and  was  finally  perfected  and 
put  into  actual  use  by  Henry  Marchand,  who 
formed  a  company  for  the  manufacture  of  the 
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same,  known  as  the  Hiesini  &  Hnrchfin^'  Co. 
The  first  press  was  set  up  in  one  comer  of 
the  shop  which  was  boarded  up,  and  only  three 
men  allowed  in  the  room.  The  hrst  piece  drawn 
up  was  a  washbasin  made  from  a  14"  blank, 
which  was  probably  the  first  piece  of  drawn 
work  ever  made  in  America. 

Drawing  dies  may  be  divided  into  three 
kinds :  the  plain  drawing  or  'push  through* 
dies;  solid  bottom  or  'laiock-out*  where  the 
work  is  to  be  knodcad  badi ;  and  combination 
dies  which  cut  and  draw' at  one  strcjce  of  the 
press.  Combination  dies  art  otlen  so  ar- 
ranged as  to  perform  three,  four  and  some- 
times more  operations  on  the  vaA  at  one 
stroke  of  die  press.  Dies  of  this  sature  are 
very  expensive,  and  arc  only  desirable  when 
the  work  is  to  be  done  in  large  quantities. 

Puih  Through  Die. —  Fig.  2  shows  a  plain 
"push  through"  drawing  punch  and  die,  the 
blank  being  punched  out  to  fit.  tjie  S'  "  ' 
and  then  "drawn  up°  or  rather,  it  is 
through  the  die  by  the  punch,  and  _,  .^ — 
punch  rises,  the  work  is  stripped  "from  the 
punch  by  the  ■pull  ofP  which  is  made  very 
sharp  for  the  purpose.  A  'draw*  of  about 
one-quarter  to  one-half  of  a  degroe  is  given 
the  die,  making  it  that  much  targer  on  the 
upper  side  or  face,  and  the  upper  edge  is 
rounded  over   and   left  very  smooth  and  as 


Donbis  Actioiu-7- A  douUe-ftctMm  die  is  a 
modification  of  a  single-action  die,  to  be  used 
in  a  double-stroke  press;  it  can  be  used  on  work 
that  is  loo  deep  for  sin^e-action  dies.  The  one 
shown  in  Fig.  4  is  Imown  as  a  *puih  through* 
die.  It  is  somewhat  like  the  single-action  die, 
except  that  the  shell  is  cut  by  the  punch  (B) 
and  IS  carried  to  the  drawing  die  (D)  and  the 


pushed 


& 


Pig.  2. 
hard  as  fire  and  water  will  make  it.  'Don't 
draw  a  drawing  die."  The  lower  end  of  the 
punch  is  rounded,  and  left  in  the  same  shape;, 
often  the  die  will  work  better  if  the  finish  i> 
changed  from  a  circular  to  a  lateral  polish. 
The  diameter  of  the  punch  is  equ^  to  that  of. 
the  die,  minus  double  the  thickness  of  the 
stock  to  be  drawn.  A  die  of  this  kind  caa 
only  be  used  on  shalkiw  worl^  or  in  redrawing 
or  reducing  the  diameter  of  the  work  that  has 
been  previously  drawn  up;  if  used  on  deep 
drawing  it  will  pucker  or  crimp  around  the 
edge.  To  avoid  this  there  must  be  a  blank 
holder  to  hold  the  stock  firmly  v^ile  it  is  being 

Single  Action. —  Fig.  3  shows  a  single-action 
cutting  and  drawing  die,  better  known  as  a 
single-action  combination  die.  A  combination 
die  is,  as  the  name  indicates,  a  combination  of 
a  drawing  die  and  cutting  die  in  one;  it  punches 
the  blanl^  and  at  the  same  stroke  of  the  press, 
draws  it  up  into  a  cup  or  shell.  The  die  shown 
is  intended  to  be  used  in  an  ordinary  single^ 
stroke  power  press,  and  will  draw  up  work  not 
over  one  or  two  inches  deep. 


lower  surface  of  the  die  acting  as  a  bhink-holder 
is  held  there  while  the  drawing  punch  (A) 
forces  it  through  the  drawing  die,  and  as  the 
punch  withdraws,  the  shell  is  removed  by  the 
lower  edge  of  the  die,  which  is  ground  very 
sharp  for  that  purpose,  and  is  known  as  the 
■pull  off."  The  drawing  die  is  held  in  place  by 
the  cutting  die  being  clamped  upon  it  by  the 
ring  (G). 

This  style  of  die  has  this  advantage ;  the 
cutting  and  drawing  dies  are  independent  of 
each  other,  and  can  be  changed  for  a  longer 
or  shorter  shell,  or  either  die  can  be  repaired 
or  replaced  without  changing  the  other. 

Triple  Action.— Triple-action  dies  are  in- 
tended to  puoch,  draw  and  stamp  the  work 
at  the  same  stroke  of  the  press.  The  con- 
struction is  the  same  as  the  double- action,  ex- 
cept that  the  die  block  is  cut  away  to  allow 
the  stamping  die  to  be  set  in  place,  and  the 
shell  is  earned  down  to  the  stamping  die  and 
'struck  up*  between  that  and  the  matrix 
formed  on  the  end  of  the  drawing  punch;  as 
Uie  punch  rises,  the  work  is  stripped  from  the 
pundi  1^  the  "pull  off,*  and  is  removed  from 
the  dies  by  the  use  of  an  inclined  press,  or  by 
a  swinging  arm  attached  to,  and  operated  Jn 
the  press,  that  catches  the  work  ■-  '  • 
from  the  punch. 


te 


This  style  ot  die  is  largely  used  on  black- 
ing-box covers  lard  pail  hds  or  other  work 
where  a  stamped  or  embossed  cover  is 
wanted.  A  die  of  this  class  should  always  be 
used  in  an  arched  press    as  the  strain  of  the 


the 


the  bo^  of  the  press.    In  malong  a  diawing 
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die,  use  a  steel  that  1«  high  In  carbon,  and  If 
it  shrinks  a  little  in  hardening  so  much  the 
better.  There  is  on  the  market  at  leait  one 
^ade  of  sted  which  will  stand  three  success- 
ive hardeniiigs,  and  will  shrink  each  time  so 
that  the  die  as  it  wears  out  can  be  'shrunk 
up*  and  then  ground  out  to  size  again. 

Various  modifications  of  a  drawing  die 
are  necessary  in  order  to  successfully  draw  up 
the  different  metals.  Zinc  works  better  when 
the  soap  suds,  or  whatever  lubricant  may  be 
employed,  is  used  hot  as  possible,  as  that  metal 
works  much  better  at  a  heat  of  125  degrees. 

Redrawing. —  After  a  cup,  basin,  etc.,  has 
been  drawn,  to  reduce  its  diameter  still  more 
and  make  it  deeper,  redrawing  dies  are  used. 

Thick  Work. —  In  drawing  very  thick  wcrrk 
the  drawing  die  can  be  made  bell-mouthed,  as 
the  thickness  of  the  metal  will  reduce  the 
tendency  to  crimp  or  pucker.  The  same 
method  of  makiiig  the  die  is  followed  when 
it  is  desired  to  draw  a  shell  that  is  very  short 
in  proportion  to  its  diamater. 

The  possibilities  of  what  can  be  done  by 
diis  method  of  forming  up  ^eet  metal  are 
abnost  unlimited;  trunks,  wneelbarrows,_  sink^ 
and  the  copper  boiler  for  hot-water  service  *r« 
every-day  productions  at  the  present  time. 

lAetaL — The  great  secret  oE  drawing  tw 
work  is  to  have  good  metal,  and  to  properW 
adjust  the  blank-holder,  so  as  to  hold  the  metal 
just  hard  enough  to  iprevent  it  from  puckering. 
In  drawing  up  metal  it  should  be  borne  in  mind 
that  it  will  flow  where  it  can  go  the  easiest. 

E1<B0S8ING  OR  OOINIHO  DIBS. 

Embossing  or  coining  dies,  for  coins  or  jew- 
elry worl^  are  used  for  striking  up  coins,  med- 
als, emblems,  or  other  work  that  has  to  show 
the  imprint  and  the  figures  which  are  cut  in 
the  die.  Their  manufacture  is  termed  die- 
sinking.  In  the  case  of  dies  used  for  coin  wort, 
both  the  upper  and  lower  die  are  embossed  or 
engraved  with  the  design  or  letter  work  that  it 
is  desired  to  have  stamped  on  the  coin;  the 
blank  being  fed  on  to  Ae  lower  die,  which  is 
surrounded  by  a  knurled  ring,  and  as  the  upper 
die  or  punch  descends,  the  metal  is  confined  and 
kept  from  spreading  by  the  ring. 

Dies  used  for  coining  are  the  oldest  example 
of  die  work  that  we  have  any  knowledge  of  as 
there  are  in  existence  a  number  of  coins  which 
were  'struck  up*  over  two  thousand  years  ago; 
'  showing  plainly  that  the  art  of  die-sinking  was 
known  at  that  period,  but  the  fact  thai  they 
were  left  untrimmed  or  rou{^  on  the  et^es, 
indicates  that  the  process  of  punching  by  means 
of  a  close-fitting  punch  and  die  was  not  known 
at  that  time.  Dies  for  coining  could  have  been 
used  in  a  ^ress  of  very  rude  construction,  the 
main  requisite  bdng  that  sufficient  power  was 
employed  on  the  upper  die  or  punch,  to  leave 
6u  desired  impression  upon  the  coin.  This 
may  have  been  done  by  the  use  of  an  ordinary 
maul  or  sledge,  the  upper  die  being  hdd  iy 
hand.  CoinInK  dies  are  the  highest  example  of 
die  die-sinker^  art. 

Kmboteitig  Dies  for  Jewelry  Work,— In 
jewelry  dies  the  impression  is  usually  cut  ot 
tubbed*  into  the  lower  die,  and  the  male  die 
or  "force*  as  it  is  called,  being  used  to  drive 
the  metal  into  the  lines  drawn  or  cut,  so  as  to 
bring  up  the  desired  design,  r^es  of  this  class 
■reused  to  produce  almost  every  knowit  form 


of  jewelry  work.  The  back  of  a  watcli  or 
locket,  being  a  familiar  example.  Spoons,  knives 
and  forks,  and  in  fact  almost  every  article-  of 
tableware,  are  formed  by  the  above  method. 

Hydraulic  Diea,— Ejnbossing  is  often  done 
on  very  large  pieces  of  work,  especially  on 
what  is  known  as  hollow-ware,  such  as  ice- 
pitchers,  etc.,  the  blank  being  placed  in  the 
die,  which  is  sectional  and  then  put  into  the 
press.  The  blank  is  filled  with  water  or  some- 
times a  special  composition  of  wax,  which  is 
then  subjected  to  a  very  heavy  pressure,  forcing 
the  jntcher  or  other  work  into  the  desired 
sha^  and  also  into  the  lines  which  are  sunk  or 
cut  in  the  dies. 

PORGIMG  DIBS. 

The  use  of  dies  for  machine  forging  of 
metal  is  of  recent  date,  and  was  first  us^  in 
gun  work,  the  hammer  of  a  rifle  being  one  of 
the  first  parts  ever  made  in  that  manner.  It 
oonsbts  of  cutting  a  facsimile  of  the  fo^fiii^ 
desixed.  either  in  the  lower  die,  or  sometimes  it 
is  divided  equally  into  the  upper  and  lower  dt^ 
and  then  the  metal,  either  iron,  steel  or  copper, 
is  heated  and  'drop;- forged*  into  the  impresuon 
sunk  in  the  dies.    See  FoacxNo. 

Flaah^The  forging  operation  flings  out  a 
fin  or  "flash*  as  it  is  known,  cauaea  by  the 
amount  of  metal  being  used  in  excess  of  what 
the  dies  will  hold,  llis  is  either  hot  trimmed 
as  soon  as  removed  from  the  dies,  or  the  work 
is  allowed  to  cool  and  then  cold  trimmed;  the 
Utter  work  being  done  in  an  ordinal  power 


IDIES,  ETC 

When  a  great  many  small  and  simple  dupli- 
cate parts  are  required  to  be  made,  as  nuts, 
hinges,  lock-keepers,  etc,  it  pays  to  tnake  gang 
or  multiple  dies,  in  order  that  a  series  may  be 
stamped  out  at  low  cost  Assuming  that  the 
■tock  will  take  on  a  row  six  wide,  it  is  common 
to  make  a  gang  die  with  two  rows  of  six 
punches,  each  row  spaced  far  enough  apart  to 
admit  of  a  row  bein^  punched  out  between  them. 
In  other  words  it  is  best  for  the  gang  die  to 
pimch  out  every  other  row  at  die  first  operation 
and  then  to  punch  the  intervening  spaces.  If 
this  b  not  done  it  is  impracticable  to  stamp  the 
rows  very  closely  together,  consequently  this 
every-other-row  arrangement  saves  stock. 

Articles  having  a  ^reat  number  of  holes,  as 
colanders,  siWes,  strainers,  etc,  are  made  with 
perforating  dies,  that  perforate  usually  without 
removing  any  metal  as  waste.  The  dies  used  to 
form  die  curled-over  edge  of  various  articles  of, 
tin  and  agate  ware  are  called  curling  dies. 
They  form  a  bead^  often  enclosing  a  wire  to 
Stiffen  the  edge.  To  give  a  handsome  appear- 
ance to  a  part  which  may  be  conspicuous,  bur- 
nishing dies  are  employed,  which  by  applying 
pressure  give  an  added  smoothness  and  Itistre 
to  the  piece. 

Screw-cutting  dies  are  made  in  pairs,  to  fit 
info  a  dte-stodc  or  screw-cutting  machine. 
They  have  cuttit^  edges  that  cut  out  a  spiral 
of  metal,  and  fonn  the  threads  of  screws,  nuts, 
etc 

J.  L.  LtICA3, 

Author  of  "Diet  and  Die  Making." 
DIES  FASTI  ET  HBFASTt,  de'az,  a  Ro- 
man division  of  da^s,  with  reference  to  judicial 
business,  into  workmg-days  and  holidays.    Dies 
fastus  was  a  day  on  whidi  courts  could  beheld 
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»ud  judEments  pronounced ;  dies  ntftuitu,  a  day 
on  which  courts  could  not  be  held  nor  judg- 
ments pronounced. 

DIES  IRffi  (Day  of  Wnuh),  technically 
this  supreme  product  of  Latin  hymn-writinK  ts 
called  a  sequence  because  of  its  place  in  litur- 
gical usage.  It  is  first  found  in  Italian  missals 
in  connection  with  the  office  for  the  burial  of 
the  dead  and  by  action  of  the  Council  of  Trent 
it  became  a  formal  element  in  the  requiem  serv- 
ice of  the  Roman  Catholic  Church.  Its  popu- 
larity may  be  judged  from  the  fact  that  there 
are  m  existence  nearly  150  versions  of  the  hymn 
in  English  alone;  the  first  one  appeared  at  the 
close  of  the  l?th  century.  One  of  the  most  pop- 
ular versions,  a  condensed  one,  however,  comes 
from  the  hand  of  Walter  Scott  in  "The  Lay  of 
the  Last  Minstrel.'  It  is  generallv  recogniied 
that  it  is  a  hopeless  task  to  reproduce  the  sim- 
plicity and  vigor  of  the  original  phrasing  or  to 
imitate  the  harmonies  of  the  Latin  diction.  Mr, 
Saintsbury,  the  well-known  expert  in  prosody, 
singles  out  as  unique  in  this  respect  the  line 
'Tuba  mirum  Spargens  sonum,*  and  in  his 
eulogy  of  the  poem  as  a  piece  of  technique 
places  its  author  by  the  side  of  Dante  and 
Shakespeare.  Vet  the  authorship  of  these  verses 
is  not  firmly  established.  Most  authorities  are 
frilling  to  accept  the  ascriptioo  to  Thomas  of 
Celano,  the  companion  and  biographer  of 
Francis  of  Assisi.  The  attribution  lo  Thomas 
is  made  in  a  vague  way  in  a  work  written  in 
1385,  considerably  over  100  years  after  the 
period  in  which  Thomas  lived.  There  is  nothing 
m  Celano's  biography  of  Francis  to  suggest  the. 
power  in  word  painting  displayed  in  the  stanzas 
of  this  hymn.  One  of  the  first  literary  allusions 
to  the  Dies  Irae  is  of  a  depreciatory  nature;  & 
16th  century  writer,  Sixtus  Senensis,  speaks  of 
it  as  an  *inconditus  rythmus,*  an  uncouth 
poem.  Assuming  that  the  poem  came  from  one 
closely  associated  with  Francis  of  Assist  ft 
would  be  easy  to  explain  its  eschatological  aus- 
terity from  the  atmosphere  known  to  have  pre- 
vailed in  Italy  during  the  long  struggle  between 
the  Papacy  and  the  last  Hohcnstaufen  emperor, 
Frederick  II.  Salimbene  speaks  of  the  hopeless- 
ness of  a  world  order  presided  over  by  Frederick 
who  in  his  mind  personified  all  the  vices;  and 
Albert  de  Bcham,  comparing  the  emperor  to  Luci- 
fer, speaks  of  him  as  a  man  who  trice  to  climb  up 
to  heaven,  raise  his  throne  above  the  stars  and 
become  superior  to  the  vicar  of  the  Most  High. 
The  Iheme  of  the  Dies  Irs  and  the  way  it  is 
handled  do  not  reflect  the  uaive  joyousness  of 
Francis  of  Assis's  temperament.  Thomas  of 
Celano's  biography  shows  how  open  he  was  to 
the  brighter  side  of  the  nature  of  his  master. 
The  hymn  gives  that  other  aspect  of  Franciscan 
teaching  which  appeared  after  the  death  of 
Francis  with  strong  emphasis  on  apocalyptic 
terrors  due  to  the  inpression  made  by  the  long 
career  of  Frederick^  a  versatile,  constant  and 
therefore  dreaded  optionent  of  the  mediaeval 
church  system.  Consult  Chevalier,  *Poesie 
liturgique  du  moyen  age';  Gebhard,  E.,  *Ita1ie 
Mystique*;  Julian,  S.,  'Dictionary  of  Hymnol- 
Ogy' — Julian's  Dictionary  contains  the  text  and 
critical  remarks  thereon.  One  of  the  best  Eng- 
s  that  by  Dr.  Irons,  to  be. found 
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des  Mittelalters' ;  Wmiren,  C.  F.  S,  'Autborshv 
of  the  Dies  Ir»* ;  Saintsbury,  'History  of 
Literature';  Trench,  R.,  'Sacred  Latin  Poetry.' 
Wa^soN  Luiys  Bevah. 

DIES  NON.  more  properly  Diei  noti  Juri- 
dicus,  in  law,  a  day  on  which  justice  or  other 
business  of  court  or  law  administration  may  not 
be  legally  undertaken.  Under  the  old  common 
law  of  England,  and  also  in  the  United  States 
all  Sundays,  Christmas  Day,  All  Saints'  Day 
and  other  holy  days,  belonged  to  the  category 
of  non-juridical  days.  In  America  certain 
legal  holidays  (not  all)  have  been  added  Co  the 
list,  while  the  holy  days  have  been  reduced  to 
one.  Christmas  Day,  and  in  some  States, 
Thanksgiving  and  Independence  Day  are  in- 
cluded. The  present  tendency  is  to  reduce  the 
number  of  non-juridical  days,  and  even  on  sudi 
days  exceptions  are  allowed  and  certain  war- 
ranu  may  be  issued  and  executed.  These  ex- 
ceptions, in  almost  all  jurisdictions,  arc  now  gen- 
erally stated  explicitly  in  the  codes  of  procedure 
so  that  admioistrators  of  justice  may  know 
exactly  which  acts  may,  and  which  may  oot,  be 
performed  on  .  such  days.  Consult  SoHlhem 
Law  Revitw.  N.  S.,  697. 

DIESEL,  Ai'zil,  Rodolf,  German  inventor: 
K  Paris  18S8;  d.  1913.  He  was  educated  in 
England  and  at  the  Polytechnic  School,  Munich. 
He  became  manager  of  a  refrigerating  plant 
in  Paris,  where  he  remained  for  some  years, 
returning  to  Munich  in  1895.  For  many  years 
he  conducted  experiments  in  internal -combus- 
tion engines  and  about  1893  news  of  his  dis- 
coveries in  this  field  caused  considerable  com- 
ment. After  several  failures  in  ttying  to  make 
direct  use  of  the  energy  from  fuel  combus- 
tion, in  1897  he  brought  out  the  engine  since 
known  by  his  name  as  the  Diesel  engine.  He 
subsequently  brought  it  to  a  high  stale  of  per- 
fection. He  came  to  America  in  1912  and  (here 
delivered  a  series  of  lectures  and  in  the  year 
following  the  British  Admiralty  summoned  him 


to  a  consultation.  He  lost  his  life  by  drowning 
in  the  Channel  while  on  his  way  lo  England. 
He  published  'Theory  and  Constructior 


Rational  Heat  Motor'  (Eng,  trans,  by  Donkin 
1894)  and  <Die  Entstehung  des  Diesclmotors' 
(1913). 
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DIBSKAU,  deslcow,  Ladvrig 
Baron,  German  general  in  French  service :  D. 
1701 ;  d.  Surenne,  near  Paris,  8  Sept.  1767.  He 
was  adjutant  of  Marshal  Saxe,  whom  he  ac- 
companied in  the  campaigns  against  tbe  Netber- 
hnds,  and  became  in  1748  brigadier-general  of 
infantry,  and  commander  of  Brest.  In  1755  he 
sailed  as  general  to  Canada,  at  the  head  of 
French  troops,  to  assist  in  the  campaign  against 
the  English.  He  ascended  Lake  (Jiamplain 
with  the  design  of  attacking  Fort  Edward,  am- 
bushed a  detachment  sent  for  its  relief  and  pur- 
sued them  ^to  the  fort  wift  the  hope  of  enter- 
ing it  with'  them.  He  was,  however,  defeated 
by  Sir  William  Johnson,  was  taken  prisoner, 
suffering  from  four  wounds,  and  remained  in 
captivity  until  1753. 

DIESTERWEG,     de'stir-vSg,     Friedrldi 
Adolf  Wilbelm,  German  educator:  b.  Sie^eiv 
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Prussia,  1790;  d  1B66.  In  1808-11  he  studied 
at  Hcrbom  and  Tubingen.  He  taught  at  Mann- 
heim and  at  Worms  for  about  two  years,  when 
he  removed  to  the  model  school  at  Frankfort. 
Later  he  became  rector  of  the  Latin  school  of 
Elberfeld,  aad  in  1^0  was  appointed  director 
of  the  new  Teachers'  Semioary  at  MiJis.  His 
years  in  this  position  enhanced  his  reputation 
iS  a  teacher  and  writer  on  education  and  in 
1833  be  was  made  director  of  the  Seminary  for 
City  School  Teachers  in  Berlin.  Because  of 
his  disagreement  with  the  authorities  regard- 
ing important  phases  of  higher  education  be 
was  in  constant  friction  ana  resigned  in  1847. 
He  received  a  government  pension  in  1850  and 
thereafter  spread  his  educational  ideas  soldy 
through  the  medium  of  periodicals.  In  1858  be 
was  dected  to  the  Prussian  Diet.  He  was  a. 
follower  of  Pestalozzi  and  aimed  at  making 
every  subject  a  means  of  education.    His  great- 
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r  of  teachers,  but  he  exerted  also  a 

wide  and  far-reaching  influence  throurii  his 
writings.  In  185]  he  founded  in  Berlin  the 
Padagogisches  Jahrbuch  and  published  *Weg- 
weiser  zur  Bildung  fiir  deutsche  Lehrer'  (2 
vols.,  1834;  6th  ed^  1  vol..  1890)  ;  <Das  pada- 
gogische  Deutschland'  (1836);  'Streitfragen 
auf  dem  Gebiele  der  Padagogik'  <1837) ;  <Leit- 
faden  fiir  den  Unterricht  in  der  Fonnldire' 
(1845);    'Lehrbuch   der   mathematischen    Geo- 

Eaphie'  (1840;  18th  ed.,  as  "Populiire  Himmels- 
nde,>  189!)  ;  'Unterricht  in  der  Kleintdnder- 
schule'  (5lh  ed..  1852).  Consult  Rebhuhn, 
Adolf,  'Briete  Adolf  Dieslerwegs'  (Leipzig 
1907)  and  Richter,  Karl.  'Adolf  Diesterwegs 
Ansichlen  uber  padagogiscbe  Zeit-  und  Streit- 
fragen*   (Leipzig  1913). 

DIET,  a  meeting  or  assembly  of  delegates  or 
dignitaries  convened  and  held  from  day  to  day 
for  legislative,  ecclesiastical,  political  or  admin- 
istrative purposes ;  specifically^  the  legislative 
assemblies  of  the  German  EmiMre,  Austria. 
Hungary,  the  old  Kingdom  of  Poland,  etc  (in 
German.  Landlage).  The  Diet  of  the  old  Ger- 
man or  Holy  Roman  Empire  was  composed  of 
ttiree  colleges;  one  of  electors,  one  of  princes 
and  one  of  imperial  towns,  and  began  ivith  the 
edict  of  Charles  IV  in  1356.  Originally  a  feu- 
dal body  in  which  none  but  tenants''  in  chief 
could  apfwar,  it  was  not  until  1489  that  the  im- 
perial cities  secured  the  right  to  appear  in  all 
diets  beside  the  higher  estates  of  dectors  and 
princes.  Each  college  deliberated  by  itself,  the 
agreement  of  all  three  together  with  the  assent 
of  the  emperor  being  finally  necessary  for  pass- 
ing judgment.  The  best-loiowH  meetings  were 
those  at  Nuremberg  1467,  Worms  1521  (at 
which  Luther  was  excommunicated),  SpireS 
1529  and  Augsburg  1530.  After  the  treart^  of 
Westphalia  in  1648,  which  closed  the  Thirty 
Years'  War,  its  influence  rapidly  declined;  but 
its  meeting  continued  to  be  held  at  Ratisbon, 
until  the  dissolution  of  the  Holy  Roman  Empire 
in  1806: 

DIST.    See  Dietetics  ;  Nutkition  op  Mak. 

DIETERICI,  d€'t5-re'tse,  Priedrich,  Ger- 
man Orientalist :  b.  Berlin  1821 ;  d.  1903,  He 
received  his  education  at  the  universities  of 
Halle  and  Berlin  and  traveled  extensively  in 
the  Orient.  In  1850  he  was  appointed  professor 
of  Semitic  titerature  in  the  Univernty  of  Ber- 
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Commentario  Wahidu>  (1858);  'Dio 
Natulan  sella  uung  und  Naturphilosophie  der 
Araber'  (1860;  2d  ed.,  1876)  ;  'Die  Logik  und 
Psychologic  der  Araber  im  Zehnten  Jahrfaun- 
dert'  (lS57);  'Die  Lehre  von  der  Weltseele 
bei  den  Arabem>  (1872);  'Die  Philosophie  der 
Araber  im  neunten  und  Zehnten  Jahrhundert 
nach  Christus'  (1876)  ;  'Die  Abhandlungen  dec 
Ichwan  Es-Safa  in  Auswahl*  (1881-86);  'AI- 
sarabis.  philosophische  Abhandlungen*  (1890); 
'Ueber  das  alteste  Bekenntniss  der  C:hri3ten- 
h«t>  (1895);  'Muhammad  ibn  Muhammad 
'abu  nasr  al-Farabi ;  Die  Staatsldtung  .  .  .  aiu 
dem  Nachlasse  . ,  ,  F.  Dieterici,'  edited  by  Paul 
Bronnle'  (1904). 

DIETERICI,  Kari  Friedrich  Wilhdm, 
German  economist:  b.  1790;  d.  1859,  In  1813-15 
he  was  an  engineer  geographer  in  Blucher's 
army,  was  next  engaged  in  the  Ministry  of  Pul>- 
lie  Instruction,  becoming  later  professor  of  po- 
litical science  in  the  University  of  Berlin.  In  1844 
he  was  made  chief  of  the  statistical  bureau.  _He 
wrote  very  many  works,  dealing  with  political 
economy  and  statistics,  including  'De  Via  rt 
Ratione  CEconomiane  Politiciane  Docendi> 
(1835)  ;  'Statistiche  Uebersicht  der  wichtigsten 
Gegenslande  des  Verkehrs  und  Verhrauchs  im 
preussischen  Staat  und  im  deutscten  Zollver- 
band'  (1838) ;  'Ueber  Auswaiiderungen  und 
Einwanaerungen*  (1847). 

DIETETICS,  a  branch  of  hygiene,  is  the 
science  or  study  and  regulation  of  the  diet. 
Diet  is  the  customary  allowance  of  food  and 
drink  taken  by  any  person  from  day  to  day  — 
either  as  a  hygienic  measure  —  or  as  a  remedy 
in  cases  of  disease.  The  words  diet,  dietetics 
and  dietary,  in  their  modem  significance,  ap- 
pear to  have  a  mixed  origin.  The  dictionaries 
trace  their  derivation  through  the  French  diite 
to  the  Latin  diata  and  the  Greek  diaita,  the  lat- 
ter'signifyii^  a  manner  of  living.  Another 
meaning,  often  marked  archaic  or  obsolete  by 
lexicographers,  is  'daily  fare,'  "allowance  of 
food,"  'daily  pay.* 

hin 


This  meaning  has  an  evident  connection  with 
the  Latin  dies,  day,  and  is  followed  in  the  mod- 
ern use  of  the  word  dietary.  Aa  defined  by 
Mrs.  Ellen  H.  Richards,  a  dietary  is  'a  known 
amount   of    food,   of   known   composition,   per 

Krson,  i)er  day."  Popularly,  dietary  appears  to 
associated  with  cheap  fare,  perhaps  because- 
first  used  in  connection  with  the  allowance  of 
food  for  paupers  and  prisoners.  The  word  diet 
also  conveys  to  the  average  mind  the  idea  of  » 
reduced  food  supply,  probably  because  the  in- 
dividual choice  is  restricted 

Under  primitive  conditions,  men  satisfieiJ 
hunger  with  any  edible  substances  within  reach. 
The  progress  of  civilization,  with  the  increase  of 
material  possessions,  developed  the  epicure  and 
gourmand,  who  magnified  the  pleasures  of 
the  table.  The  aid  of  the  physician  was  then 
reouired  to  mitigate  woes  induced  by  over-in- 
dnlgenoe.    In  the  days  of  Hippocrates,  dietctka 
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was  the  province  of  physicians,  who  thus  aimed 
to  undo  the  evils  caused  by  wrong  livinK. 
Later,  economists  like  Count  Rumford  applied 
dietetic  principles  to  feeding  the  poor  nf  Euro' 
pean  cities.  Some  countries  have  employed  ex- 
perts to  prescribe  rations  for  keeping  army  and 
navy  in  fine  physical  condition  at  least  expense 
to  the  government.  The  victory  in  the  Franco- 
Prussian  War  of  1870  has  been  ascribed  to  the 
food  experiments  of  German  chemists.  The 
erbivmrst,  or  pea  sausage,  a  food  having  merit 
for  emergencies,  was  devised  by  scientists  at  that 
period.  Oleomargarine  was  the  result  of  ex- 
peiimetits  made  for  the  naw^under  (Urectton 
of  the  French  govertunent.  The  aim  of  dieti- 
tians of  the  present  day  includes  all  that  has 
gone  before,  the  best  use  of  materials  at  hand, 
prescription  of  food  for  the  sick  and  aid  to  the 
well  in  choosing  such  foods  as  shall  maintain 
health,  with  due  r^ard  to  pleasing  the  palate. 
The  213th  century  finds  prevention  wiser  than 
cure,  and  endeavors  by  the  prescription  of  food 
adapted  to  different  ages  and  conditions  of  body 
to  develop  the  sound  body  and  sane  mind.  At 
the  present  time  no  less  emphasis  is  laid  upon 
diet  for  diseased  conditions  of  the  human  body 
than  in  the  past,  but  more  attention  is  being 
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lar^ly  fat,  supplying  the  heat  needed  by  bodies 
subjected  to  severe  cold.  A  mixed  diet,  hoA 
animal  and  vegetaUe,  has  produced  die  most 
successful  races. 

The  usual  classification  of  food  substances 
is  outlined  by  the  United  States  Elepartment  of 
Agriculture  in  the  above  table. 

Sometimes  it  appears  difficult  to  reconcile 
practical  usage  and  scientific  experiment  as  to 
food  values,  but  this  is  due  to  an  incomplete 
view  of  both  sides.  Many  statements  ahout 
foods  are  untrue  because  only  one  phase  is 
presented.  To  decide  upon  the  full  value  of  any 
food  we  must  consider  both  its  physical  and 
chemical  composition,  its  ecoDomic  value  and 
its  physiological  effect  in  the  body.  The  elimi- 
mtion  of  refuse,  and  the  division  and  subdivi- 
sion of  particles  in  the  iirocess  of  manufacture 
are  important  factors  in  the  nutritive  value  and 
digestibility  of  foods.  Stune  experiments  have 
^Mwn  that  a  larger  percentage  of  peas  and 
beans  was  digested  when  thorou^ly  cooked  and 
sifted,  after  removing  the  hull,  than  when 
cooked  whole.  Such  external  digestion  saves 
energy  in  the  human  organism.  Whatever 
tends  to  cleanse  and  purify  foods  before  cook- 
ing undoubtedly  increases  tbeir  real  nutritive 
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given  to  building  up  healthy  bodies  and  then 
sustaining  them  liy  foods  chosen  with  specif 
reference  to  the  work  each  individual  has  to  do. 
Some  study  of  dietetics  is  now  included  in  the 

t reparation  of  the  citizen  for  life.  In  the  pub- 
c  schools  it  is  a  part  of  the  lessons  in  physi- 
cal training,  cooking  or  domestic  science.  A 
practical  course  in  dietetics  would  cover  the 
source  and  manufacture  of  foodstuffs,  the  proc- 
esses of  cookery  and  wise  combinations  of 
foods,  the  calculations  of  dietaries  for  individ- 
uals, families  and  institutions  and  the  adapta- 
tion of  foods  to  individual  needs  according  to 
age,  sex,  climate  and  occupation.  Students  of 
history  and  sociolo^  are  recogniiing  the  effect 
of  food  in  forming  mdividual  and  national  char- 
acteristics. The  French  revolution  and  the  de- 
struction caused  later  by  the  Communists  has 
been  ascribed  to  the  ill-fed  condition  of  the 
peoph 


Fresh  air,  pure  water  and  dean  food  are      meats 


;  essential  for  nutrition  than  any  spedal 

selection  of  foods.  The  surroimdings  and  in- 
stincts of  a  people  lead  them  to  adapt  their  diet 
to  the  climate.  In  the  tropics  fruite  and  vege- 
tables are  the  main  sources  of  subsistence,  in 
arctic   regions    foods   are  chiefly   animal   and 


yalue.  Uedical  authorities  on  dietetics  have  laid 
much  stress  upon  the  choice  of  foods,  hut  hard- 
ly enough  upon  their  preparation.  A  piece  of 
meat  or  a  vegetable,  however  innocent  in  itself, 
may  be  ruined  in  cooking,  while  one  of  doubtful 
value,  by  right  processes  of  cookeiy,  may  be- 
come harmless  and  even  useful.  This  h  equally 
true  from  the  economic  standpoint  Count 
Rtunford  found  that  'the  richness  or  quality  of 
a  soup  depended  more  upon  the  proper  choice 
of  ingredients  and  a  proper  management  of 
the  fire  in  the  combination  of  these  inpredients, 
titan  upon  the  quantity  of  soUd  nutritious  mat- 
ter employed;  much  more  upon  the  art  and 
skill  of  the  cook  than  upon  the  sums  laid  out 
in  the  market.*  The  nutritive  qualities  of  many 
foods  are  doubtless  made  more  available  by  a 
wise  use  of  flavors,  which  in  themselves  con- 
tain little  or  no  nutriment.  Condiments  and 
spices,  tea  and  coffee  and  the  extractives  of 
of  special  value  for  the  flavor  which 


they  impart.  The  cheap  substantial  orain  foods 
after  all  provide  the  larger  part  of  the  food  of 
the  human  race  and  are  made  palat^le  1^ 
changes  in  flavors. 

The  hours  and  arrangeineDt  for  meals  have 
an    influence    in    the   assimiUtton    of    food. 
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Breakfast  in  Amcria  is  a'mori  sobslutnl  moat 
duo  it  b  in  Eunmc,  perhaps  from  climatic  con- 
didoBS.  The  midaay  dinner  seems  best  adapted 
to  children  and  invalids,  tlie  ni^t  dinner  u  % 
concessioQ  to  the  competiticn  of  business.  One 
dietetic  authori^  estimates  tiiat  more  than  half 
of  the  day's  ration  of  protein  and  fat  and  one- 
third  of  the  carbohydrate  is  takes  at'  dinner. 
Therefore  the  hour  of  the  meal  shoold  be  sncb 
as  to  provide  for  a  period  of  rest  afterward. 
The  savage  gorges  himself  when  food  is  abund- 
ant, then  sleeps  like  an  animal  The  gouraaand 
of  classic  days  took  an  emMic  to  relieve  his 
st<anach  that  he  might  parbhe  of  delicacies  yet 
to  conte.  The  best  thou^t  of  the  present  iay 
tends  to  shorter  menus  and  sinmler  coo^ounds, 
toward  'plain  living  and  high  thinkin^^' 


was  once  excluded  mainW  from  the  dietary 
patients  suffering  from  levers,  and  its  use  re- 
stricted in  other  cases.  Now  it  is  rtcogmztd 
that  a  lack  of  water  in  the  diet  is  a  senoua 
error  and  that  many  of  our  foods  as  served  are 
not  sufficiently  diluted  with  water.  In  the  past 
an  exaggerated  nutritive  vahie  was  ascribea  to 
beef  tea  and  to  gelatine,  but  later  inrcsllgations 
show  that  the  one  diontd  be  classed  as  a  stiitia-' 
lant  and  the  other  not  so  much  a  real  food  as  n 
protein  sparer.  There  is  yet  much  disanssion 
as  to  the  relative  value  of  whole  wheat  and 
white  flour.  The  former  is  prohaMy  better  fot 
young  children,  because  it  sup^tei  bone-mak' 
ing  material,  but  by  modem  methods  of  milling 
most  of  the  nutritive  material  in  die  grain  is 
retained  in  the  best  grades  of  white  flour.  The 
natural  instinct  of  children  for  Bweefs  haa  been 
repressed,  but  now  su^r  is  recognized  as  a  val- 
uable food,  provided  it  is  taVen  at  i>roper  times. 
Oysters  are  less  nutritious  ihan  is  popularly 
supposed,  and  as  ordinarily  co^ced  are  not  es- 
pecially easy  of  digestion.  Combinations  of 
foods  often  produce  dillerent  effects  from  Ote 
separate  ingredients,  and  small  qiumtitids  of  cei^ 
tain  things  may  be  helpfnl  when  larger  Qnan- 
tities  would  pit>duce  bad  resntts,  A  food  may 
be  nutritious,  economic  in  (he  true  sense,  and 
prepared  in  such  a  way  as  To  be  easily  acted 
npon   by  the  digestive  organs  and  yet  fail   of 

Krfect  assimilation  because  it  does  not  suit  tho 
bit  or  whim  of  &e  eater.  In  popular  estima- 
tion a  food  is  digestible  when  no  feeHnap  of  dis- 
comfort follows  after  eating  it,  or  when  It  is 
easily  and  quickly  digested  The  scientist  con- 
siders a  food  digestible  in  proportion  as  It  is 
completely  digested,  whether  the  time  be  shorter 
or  longer.  Persons  in  health  should  consume 
some  foods  that  dieest  slowly  and  beware  of  de< 
pending  upon  pre-aigested  foods.  If  allowed  to 
be  idle,  the  stomach,  like  any  other  organ,  soon 
finds  it  difficult  to  work. 

The  seven  ages  of  man  described  by  Shake- 
s^are  might  illustrate  the  different  periods  of, 
hfe  calling  for  a  change  in  diet 

The  infant  thrives  and  grows  on.  a  diet  of 
milk.  When  the  mother  cannot  supply  a  suffix 
cieni  amount,  clean  milk  from  a  healthy  cow, 
by  dilution  with  water  or  whey  and  by  modifi- 
cation with  milk  and  creatn,  may  be  adapted  to 
the  increasing  needs  of  a  \»by  as  it  develops. 
Greater  cleanliness  in  collecting  and  transmit- 


thig.xiilk  to  coDstmien  is  a  filet  requisite  for 
the  diet  of  young  children.  Defective  nutrition 
causes  indigestion,  rickets,  intestinal  catarrh  and 
maiQ'  disorders  of  childhood. 

The  schoolboy  reg^res  abundant  food  from 
which  to  construct  his  rapidly  growing  body 
and  to  provide  energy  for  bis  active  exercise. 
With  him  quantity  is  often  more  important  than 
QLiality,  while  his  sister,  enjoying  less  active 
sports,  b  over- fastidious.  Dainty  children  and 
excessively  greedy  ones  both  are  usually  ill  fed. 
Nervous  diseases  of  children,  even  stammering, 
win  vield  to  more  careful  diet.  Milk,  frw^ 
cereals,  whole  wheat  bread,  eggs  and  vegetables 
should  form  the  bulk  of  the  diet  of  school 
children.  The  school  luncheon  now  receives 
CtmsideraMe  attention  from  educators. 

The  lover  and  the  soldier  represent  the  col- 
lege days  and  the  strenuous  lite  of  early  man- 
hood. TM  training- tables  for  atiiletes  in  schot^ 
and  college  are  an  admission  of  the  need  of 
a  selected  diet  for  special  work.  The  defini- 
tion of  an  army,  given  hj  a  famous  general  — 
an  animal  that  crawh  on  its  stomach  —  indicates 
the  Importance  of  proper  food  for  Ac  soldier. 
No  less  necessary  is  it  for  captains  of  industry, 
pioneers  and  expkirers  of  all  kinds.  Personal 
nllosyncrasy  and  differentiation  of  occupation 
demand  attention  to  the  individual  dietary. 

The  jtidge  is  the  type  of  the  prosperous 
man  of  sedentary  habit  who  is  often  overfed, 
and  who  should  negin  modifying  his  diet  after 

JassiOg  the  half-ccntuty  mark,  but  habits  are 
ormefl  and  changes  must  be  made  gradually. 
Lnigi  Cornaro,  an  Italian  who  lived  in  the  ISfh 
atfd  16th  centuries,  began  at  40  to  modify  his 
diet  and  succeeded  in  passing  the  century  limit. 
After  he  had  reached  80  years  he  wrote  several 
treatises  describing  his  manner  of  living;  That 
his  writings  are  still  the  basis  for  much  that 
is  written- on  diet  for  the  later  years  of  life, 
is  a  sad  commentary  on  the  self-indulgent 
habits  of  the  human  race,  which  shorten  many 
valuable  lives. 


I  luv*  « 


itter  out  OE 


Iiabiu  of  cat 


iSfUSe 


SIK  h 


I.ast  of  all  comes  old  age,  and  for  this 
period  the  food,  should  be  similar  to  that  of  the 
young  child,  and  taken  often  in  small  quanthies. 
In  proportion,  as  activity  diminishes,  the  jnf^m' 
of  food  should  decrease,  lite  sense  of  taste  is 
dulled  and  hi^er  seasonings  may  be  desirable. 
Itere  if  anywhere  in  a  normal  diet  the  stimuli 
■M  akoholiJc  beverages  may  be  allowed. 

During  the  last  of  the  19th  century  ^mudi 
data  has  been  collected  ^owiuk  how  people 
actually  ,hve,  the  cost  at  livinK  and  the  (wopor- 
tions  of  protein,  fat  sod  carbobydrates.  The 
studies  .en  food  and  dietaries  cimducted  by  the 
United  States  Dqiartment  of  Agricultnre  h«»« 
furnished  muoh  valuable  data  which  is  being 
wed  as  the  iasis  of  further  worlc  on  'dicMtiea 
b^  authorities  <>n  both  sides  of  the  AtlanttC- 
From  such  studies  may  be  deduced  approximate 
dietaries  for  different  conditions,  llie  ration 
enabling  a  man  to  do  good  work  must  neces- 
sarily be  latter  than  one  calculated  merely  to 
sustain  life. 
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An  estimated  liie  ntion  for  one  day,  meas- 
ured in  grams: 

Protein.      Fat      Carbohydrates.      Calories. 
75.  40.  325.  2,00a 

When  poor  famiUes  are  found  living  on  nttioiu 
lower  Uian  this  their  diet  must  be  enriched  be- 
fore they  can  be  expected  to  display  mudi 
energy.  Prisoners  often  have  different  rations 
atxordin^  to  the  time  of  sentence  in  some  re- 
formatories, and  a  man  refnsing  to  work  is  fed 
with  stimulating  food  until  he  desires  to  expend 
some  of  his  accumulated  energy.  A  work  ration 
would  provide  in  grams : 

Protein.      Fat      Carbohydrates.      Calories. 
125.  125  450.  3,500. 

For  severe  labor  this  would  be  increased.  (The 
calory  is  approximately  the  amount  of  heat 
which  would  raise  oue  pound  of  water  4*  F. 
and  is  a  convenient  standard  of  measure  of  the 
fuel  value  of  food.  The  fuel  value  of  protein 
is  4  calories  per  gram,  or  1320  calones  per 
pound;  fuel  value  of  fats,  &9  calories  per  gram, 
or  4,040  calories  per  pound ;  fuel  value  oi 
carbohydrates,  4  calories  per  grvn,  or  1,820 
calories  per  pound.) 

The  estimate  of  the  value  of  food  in  con- 
struction of  new  tissues  is  less  simple  than  its 
fuel  value.  It  is  impossible  to  measiire  the 
amount  of  good  that  might  be  done  in  schools, 
hospitals,  and  public  institutions  by  improving 
the  conditions  of  diet  Many  hospitals  now  em- 
ploy trained  directors  to  make  dietaries  and 
superintend  their  preparation.  The  United 
States  Department  of  Agriculture  issues  many 
valuable  dietary  bulletins. 

Diet  for  the  sick  may  be  considered  under 
three  general  heads :  the  typical  ration  for  inva^ 
lids,  in  fluid  form,  suitatile  for  the  crisis  of 
acute  disease;  food  for  the  convalescent  or  for 
building  up  a  body  wasted  throu^  lack  o£ 
nutrition;  and  last,  such  diet  as  may  aid  in  the 
reduction  of  an  overloaded  body  but  yet  sut- 
tain  the  vital  forces.  For  the  first  few  days 
of  an  acute  illness  the  human  body  may  sustain 
itself  on  the  surplus  stored  in  its  tissues.  An 
invalid  in  bed  is  not  using  up  energy  so  fast 
as  the  man  at  work,  hence  the  diet  should  be 
less  generous,  not  a  work  ration  but  a  Kfc 
ration  increased  in  such  directions  as  may  best 
combat  the  waste  of  disease.  Liquids  are  easily 
taken,  quickly  absorbed,  and  as  a  whole  are  less 
irritating  than  solids  to  the  digestive  organs. 
Concentrated  foods  are  necessary  in  certain 
.conditions,  but  these  are  few.  A  side  person 
for  the  time  being  is  to  be  fed  much  hke  an 
infant  —  small  quantities  of  food  should  be 
given  often,  usually  warm  rather  than  cold. 
Pre-digested  foods  should  not  be  used  until  or- 
dinary forms  fail.  Where  there  are  wasted 
tissues  to  repair  —  as  in  convalescence  or  in 
diseases  like  anxmia,  nervous  prostration,  or 
tuberculosis,  the  diet  must  be  generous  >— milk 
and  egns  are  the  main  dependence,  and  the  art 
of  cookery  has  devised  many  simple  ways  of 
serving  them.  Fat,  in  easily  digested  forms  — 
olive  oil,  bacon,  cream  and  butter  —  is  valuable 
in  such  cases,  because  fat  is  two  and  a  fourth 
times  as  valuable  for  fud  food  as  the  carbo- 
Iqrdrates.  For  the  capricious  appetite  attractive 
arrangement  and  service  of  the  food,  and  the 
element  of  surprise  are  important  The  cookery 
for  the  sick  conforms  to  the  usual  formulas, 
though  greater  attention  must  he  givm  to  the 


selection  of  food  and  its  pnpoiatkn,  and  all 
doubtful  articles  must  be  avoided.  Starches 
should  be  thoroughly  cooked,  woody  fibre  re- 
duced by  cooking  and  fwaahing  or  removed  by 
straining.  Animal  foods  should  be  cooked  at 
low  tenmerature.  High,  composite  seasoning* 
are  not  desirable,  but  a  moderate  use  of  simple 
flavors  is  admissible.  Gout,  rheumatism,  and 
<rf>e5ity  nay  not  be  due  to  over-eating  in  one 
sense,  but  indicate  an  excess  of  certain  sub- 
stances which  are  neither  assimilated  nor  elim- 
inated, but  are  stored  up  in  the  various  tissues, 
causing  discomfort.  The  many  fasts  of  the 
carly_  uiurch  perhaps  were  introduced  less  as  a 
religiotM  duty  than  as  a  wise  fetetic  measure. 
The  'Banting"  ^tem  for  the  reduction  of  fat 
consists  mainly  m  decreasing  the  allowance  of 
starch  and  fat  and  increasing  the  protein.  Spe- 
cial diets  for  other  diseases  shoulJd,  like  medi- 
cine, be  prescribed  by  the  physician  in  charge^ 
because  of  the  complications  to  be  considered. 
Water-cures,  milk  cures,  and  srape-cures  have 
been  successful  in  some  cases.  Increased  knowl- 
tAge  of  bacteria  has  explained  many  heretofore 
mysterious  cases  of  poisoning,  and  has  changed 
the  point  of  view  regarding  the  wholesomeness 
of  various  food  procuicts.  Greater  attention  to 
deanUness  in  all  preparation  of  foods  would 
make  the  use  of  preservatives  practically  vit- 
necessary.  With  our  rapid  iticrease  in  pros- 
perity Americans  in  future  need  to  guard 
against  over-indulgence  of  the  sense  of  taste 
and  to  control  the  appetite  to  accord  with  the 
true  needs  of  the  body. 

Bibliogimphy, —  Some  of  the  most  useful 
boc^  on  this  subject  are  these :  Abel,  Uaiy  H., 
'Practical  Sanitary  and  Economic  Cooking^ ; 
Alwater,  W.  O,  ^Principles  of  Nutrition  and 
Nutritive  Value  of  Food'  (United  States  De- 
partment of  Agriculture) ;  Burnett,  R.  W., 
^Foods  and  Dietaries' ;  Chapin,  H,  D..  <Theonr 
aad  Practice  of  Infant  Feeding'  ■  Dukes, 
Clement  'School  Diet';  'Food  as  a  Factor  in 
Smdent  Life'  (University  of  Chicago)  ;  FothcT' 
gill,  J.  H.,  'Manual  of  Dietetics'  ;  Hart,  Alice 
M.,  'Diet  in  Sickness  and  Health' ;  Holt  L.  E, 
'C^e  and  Feeding  of  Children';  Hoy,  A  H., 
'Eating  and  Drinking';  Hutchison,  R.,  'Food 
and  Dietetics' ;  Knight,  Jas.,  'Food  and  Its 
Functions';  Langworthy,  C.  F.,  'Dietary  Study 
of  Groups,  etc'  (Bulletin  United  States  De- 
partment of  Agriculture) ;  Miles,  K  H., 
■Muscle,  Brain  and  Diet';  Richards,  EUen  H., 
■Cost  of  Food';  'Plain  Words  About  Food'; 
Richards  and  Williams,  'Dietary  Computer'; 
Thompson,  Gilman,  'Practical  Dietetics''; 
Thompson,  Sir  Henry,  'Food  and  Feeding'; 
Yeo,  1.  B.,  'Food  in  Health  and  EHsease.' 

DIETRICH,  det'riH,  Auguste  Ednrd, 
French  writer :  b.  Nancy  1846.  Early  in  life  he 
look  great  interest  in  the  study  of  the  (^rman 
language  and  literature,  and  was  the  first  to 
translate  two  of  Max  Nordau's  works  into 
French.  These  were  'Les  mcnsonges  conven- 
tionnels  de  notre  civilization'  (1886)  and  'Le 
tnal  du  siecle  (1890).  He  also  translated 
Blennerhassetfs  'Madame  de  Stael  et  son 
temps'  (1850),  and  was  a  frequent  contributor 
to  La  Revue  du  Nord,  La  Jeuti^  France^  and  Le 
Messager  de  Vienne.  He  is  the  author  of  'Lea 
maitrrsses  de  Louis  XV'  (1881);  'Rouget  de 
Lisle  et  la  Marseillaise'  (1882)  ;  'Jacques  Rich- 
ard et  la  pr«SEe>  (1886);  *La  mort  de  DantoA^ 
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(1888).  He  edited  'Lcs  poiucs  de  Jacqoes 
Richard'  <18S5). 

DIETRICH,  Clmstiui  WUhelra  KnM, 
Gcnnan  painter  and  etcker:  b.  Weimar,  30  Oct 
1712;  d.  Dresden;  24  April  1774.  The  picture  of 
a  pedant  drinktng^  in  the  Dutch  style  execcrted 
by  Dietrich  while  a  boy,  is  in  the  Royal  C^^et 
of  Engravings  at  Dresden.  He  successfnllr 
imitated  Raphael  and  Uieris,  Correggio  and 
Ostade,  bat  never  produced  anything:  of  his  oini. 
His  best  work  is  his  historical  etchings.  His 
paintings  are  scattered  through  almost  all 
Europe,  and  especially  in  Gennany.  In  the 
Dresden  ^ery,  of  which  he  was  inspector, 
there  are  53  of  them. 

DIETRICH  VON  BERN,  a.  hero  of  Ger- 
own  legend,  celebrated  for  his  amadng  adren- 
tnrca,  and  fignring  in  the  'Nibdungenlied.* 
He  was  in  actual  life  Theodoric  the  Great,  foun- 
der of  the  Ostrogoth  monarchy;  but  the  two 
names  have  resulted  in  much  confusion  of  legend 
with  fact.  He  flourished  in  the  5th  and  6th 
centuries  of  our  era.  Bern  is  German  for 
Verona,  the  principal  residence  of  Dietrich. 

DIBTRICHSON,  LoronU  Henrik  Se- 
gelcke,   Norwegian   poet   and  historian   of 


Fniversity  of  Chris- 
tiania,  he  composed  many  clever  student  songs 
trhich  were  collected  and  published  in  1859.  For 
a  time  he  served  as  instructor  at  Uprala  and 
subsequently  for  three  years  was  secretary  to 
the  Norwegian  minister  at  Rome.  On  his  re- 
turn he  became  connected  with  the  administni- 
tion  of  the  Stockholm  Nadonat  Museum.  He 
was  appointed  professor  in  the  Academy  of  Arts, 
Stockholm,  in  1865  and  six  years  Uter  removed 
to  Oiristiania  as  professor  of  the  history  of  art 
He  published  several  volumes  mostly  dealing 
with  Norwegian  art  in  the  Uiddle  Ages.  He 
published  the  poem,  <01af  Liljekrans'  in  18S7 
and  ' Kivleslatten '  in  1859:  <Oidaclic  Poetry 
in  the  North>  (1860);  'The  Art  of  Wood 
Sculpture  in  Norway>  (1879). 

DIETZ,  dets,  Peodor,  German  painter:  b. 
Neunsteiten.  Baden,  29  May  1813;  d.  Gray, 
France,  18  Nov.  1870.  He  studied  in  Karisruho 
under  Kart  and  Rudolf  Kuntz,  and  while  Oiere 
was  greatly  influenced  by  Feodor  Ivanovitch. 
He  also  studied  tmder  Philip  Poltz  at  die 
Munich  Academy,  and  aided  ue  latter  in  the 
decoratian  of  the  royal  pnlace.  In  1835  he 
executed  his  'Death  of  Max  Piccolomini '  now 
in  the  Karlsruhe  Gallery,  wfaidi  brou^t  him 
considerable  fame.  He  spent  three  years  in 
Paris,  coming  under  the  influence  of  Horace 
Vemet,  and  receiving  the  ^old  medal  in  the 
Salon  of  1639.  He  was  appointed  court  painter 
at  Karlsruhe,  but  removed  to  Munich.   He  took 

grt  in  the  campai^  of  1848  in  Schleswig- 
olstein,  and  in  1863  was  appointed  professor 
of  the  newly-founded  School  of  Arts  at  Karis- 
ruhe.  He  entered  the  army  in  1870  in  the 
Franco-Prussian  War,  and  died  in  the  service. 
He  is  best  remembered  as  a  historical  and  battle 
painter.  His  best  works  are  'Nocturnal  Re- 
view' (1853);  'Destruction  of  Heidelberg  W 
General  Mela'  fl8S6),  in  the  Karlsruhe  Gallery; 
'Flight  of  an  American  Family  Across  the 
Susquehanna' ;  'Bliicher's  March  to  Paris' 
(1868X.  in  the  Berlin  National  Gallery. 

DIEU  ET  MON  DROIT,  dy«  i  moA  drwa 
<Fr,  sipiifying  "God  and  my  ri^t»),  the  motto 


of  the  aims  of  Es^and,  &nt  assumed  by  Bick- 
ard  I,  who  flung  this  botlle-cry  at  his  French 
adversaries  during  the  engagement  at  Gisors, 
1L98,  to  intimate  that  he  did  not  hold  his  em- 
pire in  vassalage  of  any  mortal.  It  was  revived 
t^r  Edward  lU  in  1340,  when  he  claimed  the 
crown  of  France.  Except  during  the  reigns  of 
Ellizabeth  and  Anne,  who  used  the  mdtlo, 
Semper  eadtm,  and  of  William  IH,  who  uses 
Je  maintiendray  as  his  own  motto  (Dittt  et  mom 
droit  being  retwned  on  the  great  lesl),  it  has 
ever  since  been  the  royal  motto  of  England, 

DIEULAPOY.  dy-^t^-fwa,  Jranne  Rachel 
Havre,  French  descriptive  writer  and  novelist; 
b.  Toulouse,  29  June  1851.  She  is  the  wife  ot 
A.  M.  Dieulafoy  (q.v.).  Her  narrative  of  travel 
in  'Persia,  Chaldiea  and  Susa'  (18S6),  and  her 


made  a  member  of  the  Legion  of  Honor, 

collaboration  with  her  husband  she  published 
'I.e  th^tre  dans  rintimit^;  Nais  la  sulamitc, 
farce  nouvelle  du  pati  et  de  la  tarte'  (2  vols- 
1900). 

DIEULAPOY.  Aaguste  Harcd,  French 
engineer  and  archn>1ogist :  b.  Toulouse,  3  Aug. 
1844.  In  1885  be  discovered  in  Persia  the  re- 
mains of  the  royal  residences  of  Artaxerxes. 
His  discoveries  are  described  in  his  'L'art 
antique  de  la  Perse*  (1884-89).  The  Louvre 
contains  a  special  department  devoted  to 
specimens  of  Persian  architecture  which  he 
also  collected  and  brought  to  France.  Other 
works  by  him  are  'L'Acropole  de  Suse  d'aor^ 
Ics  fouilles  execuiees  en  1834-86'  (Paris  1892) 
and  'Art  in  Spain  and  Portug^'  (1914). 

DIEZ,  d^ts,  Priedrich  Christisn,  German 
riiilologist;  h.  Giessen,  15  March  1794;  d 
Bonn.  29  May  1876.  He  fought  in  the  War  of 
Liberation,  qualified  himself  as  a  lecturer  at 
Bonn  and  was  appointed  professor  of  modern 
languages  there  in  1830.  In  addition  to  various 
wortcs  on  the  poetry  of  the  troubadours,  he  pub- 
lished a  very  valuable  'Grammatik  der  roman- 
ischen  Sprachen'  (1836-42),  which  was  trans- 
lated into  English,  and  an  'Etymologischcs 
WorteAuch  der  romanischen  Sprachen'  (1853), 
also  translated  into  Enelish.  Diei  laid  the  foun- 
dation of  Romance  philology,  and  to  him  all 
later  investigators  are  profoundly  indebted. 
His  work  stands  in  much  the  same  relation  to 
the  Romance  dialects  as  the  researches  of 
Grimm  occupy  with  respect  to  the  CJerman 
dialects.  Consult  Breymann's  "Life,'  pub- 
lished at  Munich  in  1878,  and  the  centenary  esti- 
mates by  Behrens  and  Ritter,  published  re- 
spectively at  Giessen  and  Geneva  in  1894. 

DIFFERENCE,  in  heraldry,  an  additional 
figure  or  an  alteration  ih  a  coat-of-arms  to  dis- 
tinguish one  family  from  another  of  the  same 
strain,  or  particularly  to  mark  the  difference  be- 
twem  brothers  and  their  descendants  dnring  the 
lifetime  of  the  head  of  the  house.  Sometimes 
this  is  accomplished  by  variations  of  the  bor- 
dure,  such  as  having  it  ingrBiJed,  invccted,  em- 
battled, etc  But  usually  the  eldest  son  bears  a 
label  or  lambel ;  the  second  son  a  crescent ;  tin 
third,  a  mullet;  the  fourth,  a  martlet;  the  fifth, 
an  annulet;  the  sixth,  a  fleur-de-lys;  the  seventh, 
a  rose;  the  eighth,  a  cross-moline ;  the  ninth,  a 
double  quatre-foil  Such  marks  of  heraldic 
distinction  cannot  be  regulated  by  cast-iron  nde 
or  set  law.    Each  countcy  follows  tiie  qutMU 

I  .Google 


loe 


DIFFERENCE  OP  LATITUDE -'I>rPVRACTION  OF  LIGHT 


resulting  from  its  own  particular  r^ime,  which 
Kem  Co  be  the  adoption  of  changes  on  an 
escutcheon  best  suited  to  individual  needs. 
Difference  is  commonly  confounded  with 
Cadency  (q.v.). 

DIFFERENCE   OF   LATITUDE  AND 
LONGITUDE.    See  Latitude  and  Longitudb. 


DIFFERENTIAL  GEAR.  A  gearins 
placed  between  the  two  inner  ends  of  thedividea 
driving  shaft  of  a  four-wheeled  motor  vehicle 
to  permit  the  slowing  down  of  the  wheel  on 
''  '  iside  of  the  curve  when  making  a  tun^ 
--h  the  engine  b  running  at  a  constant 
speed.  The  inner  ends  of  the  divided  driving 
axle  art  each  fitted  with  a  beveled  gear  wheel 
fixed  at  right  angles  to  the  aile.  Between  these 
two  gear  wheels  are  placed  four  bevel  pinion 
wheels  engaging  the  gear  wheels  on  the  axle  al 
four  points,  90  degrees  apart.  These  pinion 
wheels  turn  loosely  upon  studs  projecting  inward 
from  a  ring-shaped  beveled  gear  wheel  wliich 
encircles  them,  and  which  is  driven  by  ^  beveled 
gear  pinion  at  the  end  of  the  driving  shaft  of 
the  engine.  The  axle  ^ars  are  driven  by  the 
opposite  cogs  of  the  pmion  wheels,  and  when 
tne  friction  of  the  road  upon  which  a  tuni  is 
tnade  operates  to  hold  back  the  driving  wheel 
on  the  inside  of  the  curve,  die  loose  pinion 
wheels  revolve  on  their  studs,  presenting  an- 
other pair  of  cogs  to  transmit  the  motion  of 
the  ring  gear  wheel,  thus  adjusting  the  diffM>- 


bile'   (New  York  1915). 

DIFFERENTIAL  SENSIBILITY.     See 

DlSCKIHINATIOIT,    SeKSIBLI. 

DIFFERENTIAL  THERMOHBTER,  an 

instrument  for  determining  the  difference  of 
temperatures  between  two  points  or  i^ces. 
That  of  Sir  John  Leslie  is  one  of  the  best 
known,  and  will  be  found  described  under 
THEBMOMfTTHi.  His  invention  is  now  used  only 
as  a  thermoscope.  Howard's  differential  ther- 
mometer is  the  most  sensitive  of  this  class  of 
instruments.  It  consists  of  a  U-shapcd  tube, 
the  right-hand  branch  of  the  U  being  about 
twice  as  long  as  the  other,  and  each  arm  ter- 
minating in  a  closed  bulb.  A  scale  is  attached 
to  the  long  arm.  The  liquid  used  is  tther,  and 
the  apparatus  is  so  constructed  that  air  is 
wholly  excIudetL  the  gaseous  element  above  the 
level  of  the  ether  being  die  vapor  of  ether. 
Rumford's  differentia!  theitnometer  is  a  very 
flat  U-tube,  with  closed  bulbs  on  both  of  its 
short  arms.  The  entire  tube  is  filled  with  air 
except  a  very  short  section  of  the  horizontal 
part  of  the  U,  where  there  is  a  "block"  of 
sulfuric  add.  The  scale  is  attached  to  this 
horiiontal  part  and  differences  in  tempetatut* 
between  the  tw«  bulbs  are  marked  by  the  travel 
of  the  sulphuric  add  along  the  scale.  A  pair  of 
thermo-electric  junctions  (see  Thehmo-elec- 
TsrcTTY)  is  generally  preferable  to  any  other 
kind  of  differential  thermometer.  One  of  the 
junctions  Is  put  at  one  of  the  points  and  the 
other  junction  at  the  other  point  and  a  galva- 
nometer is  introduced  in  the  usual  wayintodie 
circuit,  great  care  being  taken  to  keep  all  the 


other  junctions  of  whatever  kind  that  occur  in 
the  arrangement  strictly  at  the  same  tempera- 
ture. Tbe  atroigtb  of  the  current  generated, 
which  is  measured  bj^  means  of  the  galvanom- 
eter, is,  with  the  limitation  that  will  be  found 
explained  under  the  article  just  alluded  to,  pro- 
portional to  the  difference  of  tentpeiature  be- 
tween th«  two  the  nno-j  unctions ;  and  witk  the 
aaaistance  of  a  previous  experiment  at  known 
temperatures  on  the  thermo-j  unctions  employed, 
the  absolute  difference  of  temperature  between 
the  two  points  at  which  the  junctions  are  pUced 
may  he  determined  with  great  exactness. 

DIFFERENTIAL  WEATHERING,  the 
etching  out  either  chemically  or  mechanically  of 
softer  or  more  SOloble  rock  by  wind  or  inter, 
Saving  the  weathered  surface  a  [littcd  appnr- 
ance.  It  is  particularly  characteristic  of  wind 
work  in  the  desert 

DIPPBRBNTIAL8  IN  RAILROAD 
TRAFFIC,  a  term  of  variable  use  in  railroad 
and  judicial  commission  practice,  signifying 
fixed  differences,  established  by  agreement,  be- 
tween rates  for  similar  or  competing  froght 
They  originated  in  a  desire  to  equaliae  condi- 
tions, to  distribute  traffic  fairly  and  to  avoid 
rate  wars,  the  short  trvnk  "'standard'  Unes  al- 
lowing the  longer  rotmdabout  "differential*  lines 
lower  rates  on  a  fixed  difference^  and  ^so  on 
competing  commodities,  as  dressed  meats  and 
live  stock,  wheat  and  flour.  &r  decision  of  an 
arbitratian  committee  in  1877,  Atlantic  seaboard 
differentials,  because  of  stateid  disadvantages  in 
ocean  shipments,  gave  Philadelphia  and  Balti- 
more lower  rates  than  those  nued  for  Boston 
and   New   Votk.     See  iMTOtSTATE  Couuebce 

COMHiaSION;    RAILKOAS&. 

DIFFERENTIATION,  in  biology,  that 
organic  process  which  occurs  when  certam  parts 
of  a  uniform  whole  become  structntrally  dif- 
ferent from  the  others,  or  when,  in  other  words, 
(he  homogeneous  becomes  heterogeneous.  In- 
etfuali^  in  internal  and  external  conditions  of 
Uf  e  brings  about  restriction  of  certain  vital  proc- 
esses and  the  predominance  of  Others,  and  as 
this  division  of  ftmction  is  established,  diversity 
of  structure  results.  Differentiation  is  the  struc- 
tural change  which  b  associated  with  tlie  physio- 
logical 'division  of  labor,'  and  the  process  is 
essentially  the  same  whether  it  find  expression 
in  cells,  tissues,  organs  or  entire  organism*. 
See  Division  of  Laxw;  EvoLtmon;  Vabatidh, 
etc 

DIFFRACTION  OF  LIGHT,  the  bending 
of  the  rays  of  light,  due  to  interference,  as  of 
the  slits  or  ruled  lines  in  a  diffraction  grating. 
The  study  of  the  diffraction  of  light  has  given 
us  the  spectrtim,  and  the  study  of  spectra, 
through  the  spectroscope,  has  added  greatly  to 
the  sum  of  human  knowledge  of  the  constituents 
of  heavenly  bodies,  A  simple  way  of  noting  the 
diffraction  of  light  is  to  dar^n  a  room  and 
allow  a  ray  to  penetrate  between  the  edge  of  a 
shade  and  the  window  jamb.  The  light  failing 
on  the  opposite  wall  is  not  a  well-deBned  streak, 
like  the  aperture  through  which  it  passes,  but  is 
divided  into  a  series  of  upright  streaks  or  bands, 
showing  that  the  rays  pt  light  bend  or  are  dif- 
fracted in  passing  throu((h  the  slit.  Interesting 
experiments  with  diffraction  can  be  made  hy  al- 
lowing the  light  to  pass  through  a  hole  or  holes 
of  different  forms.  The  phenomena  of  difFrac- 
tion  were  first   noted  and  con^enteiS  on  hf 
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GiimiJdi  of  the  Jeawte'  College  of  Botogna  in 
1^.  Sir  Isaac  Newton  ioTesUgatcd  the  subject 
and  explained  it  further.  About  1819  Fresoel 
demonstnited  that  interference  was  the  result  oi 
the  wave  motion  oi  tight  and  that  sound  waves 
are  similarly  affected.  JoseiA  von  FrBUnhofcr 
of  Munich  made  a  most  exhaustive  study  of 
diffraction  and  classified  the  lines  of  the  spec- 
trum, which  became  known  as  "FraunJtwfer's 
lines.*  He  invented  the  diffraction  grating 
about  1821  for  exhibiting  the  lines  and  formiDg 
the  spectrum.  This  grating. as  at  first  made  was 
a  glass  surface,  smoothed  as  perfectly  as  possi- 
ble and  covered  with  a  thin  film  of  golo-leaf ,  ~ 
lampblack,  gelatine  or  the  like.  Through  this 
fihn  were  scratched  or  ruled  parallel  lines,  con- 
stituting minute  apertures  for  light  In  order 
diat  these  lines  might  be  made  very  fine,  dose 
and  accurate,  the  dividing  engine  was  d»> 
vised.  With  this  were  ruled  a  great  many  thon- 
sand  lines  to  the  inch.  These  lines  must  be 
exactly  the  same  distance  i^rt  to  be  valuable. 


rulings  or  slits  of  this  transaiission  Kiting  ' 
die  screen  the  light  on  tfae  screen  was  divid^  c. 
dispersed,  appeariiw  in  bands  and  forming  a 
'  spectrum.  It  was  found  that  to  <d>tain  a  satis- 
factory spectrum  a  grating  of  15,000  to  20,000 
Hnes  to  the  inch  was  desirable,  and  even  very 
much  finer  rulings  have  been  demanded  and 
manufactured.  In  order  to  use  gratings  ruled 
on  plane  surfaces  for  spectroscopic  purposes  it 
is  necessary  to  eroplov  a  telescope  osd  colli- 
mator. After  a  time  toe  reflecting  grating  was 
invented.  In  this  a  surface  of  u>ectrum  meul 
was  ruled,  and  this  had  some  aavantages  over 
glass.  Prof.  Henry  A.  Rowland  of  Baltimore 
achieved  distinction  in  the  production  of  im- 
proved diffraction  gratings,  making  a  reflecting 
grating  with  a  concave  surface  that  can  be  used 
without  lenses.  The  diffraction  grating  has  been 
much  used  in  studying  the  solar  spectrum.  See 
Light;  Spectrum;  Spectroscope. 
For    further'  information    as    to    diffraction 


'Astronomy  and  Astro-PIiysics,'  Vol. 
XII,  1893).  For  information  as  to  diffraction 
consult  Prestoif,  'Theory  of  Light'  (London 
1901). 

DIFFUSION,  in  irfiysics,  is  the  gradual  and 
spontaneous  molecular  intennin^ling  of  two 
gases  or  two  liquids  in  contact  into  a  homo- 
^neous  mixture.  It  takes  place  leywdlesa  of  or 
in  opposition  to  gravitation  and  is  due  to  the 
mutual  attraction  of  molecules.  Diffusion  is 
most  commonly  observed  between  gases,  and 
the  lighter  the  gas  the  faster  does  diffusion  take 
place.  It  also  occurs  between  viscous  substances 
and,  in  some  cases,  between  solids.  A  common 
experiment,  exhibiting  the  diffusion  of  gases,  is 
to  place  mouth  to  mouth  vessels  of  hydrogen  and 
oxygen.  After  a  time  it  is  found  mat  me  con- 
tents of  both  vessels  are  alike  —  a  uniform 
mixture  of  the  two  gases.  If  the  heavier  gas  is 
placed  below  the  lighter  the  result  is  the  same, 
demonstrating  the  fact  that  gravity  does  not 
check  the  result.  If  chlorine  is  one  of  the  gases 
used  its  color  will  enable  the  eye  to  follow  the 
diffusion.  If  a  porous  body  is  placed  between 
the  vessels  the  rate  of  diffusion  can  be  measured. 
This  fact  is  taken  advantage  of  in  the  constrac- 
tion  of  the  diSusiometer,  invented  by  Thomas 
GrahafD.    This  instrument  consists  essentially  of 


dbdtecontunHigagas.dR  lower  Kudofencndof 
the  lube  being  dipiMd  in  mercury,  while  the 
upper  end  is  closed  with  a  porotis  plug.  The  rise 
of  the  mercury  in  the  tube  serves  to  measure  th<! 
diif  uaion  of  the  gas  through  the  plug.  Anotbea 
method  of  testing  diffusion  is  to  all  a  difiusion-. 
tube  with  —  for  inslance  hydrogen  —  and  im- 
merse the  lower  and  open  end  in  water,  while 
the  upper  end  is  closed  wiOi  die  porous  plug, 
piffusiou  then  takes  place  both  ways,  into  the 
water  and  into  the  air. 

Alcohol  and  water  afford  one  of  the  readiest 
'  means  of  testing  the  diffusion  of  liquids.  They. 
will  diffuse  the  same  as  gases,  regardless  of 
gravi^.  Stirring  the  two  hastens  the  diffusioiL 
because  it  brings  a  larger  surface  of  one  liquid 
against  the  other.  At  the  same  time  the  action 
is  not  a  mixinc  in  the  ordinary  sense,  but  a  mix- 
ing of  the  molecules,  forming  a  liquid  that  is  of 
like  composition  throoghont  when  the  diffusion 
is  completed  If  water  in  a  glass  vessel  be  colored 
with  a  few  drops  of  litmtis  solutioii  and  tul" 

guric  add  be  introduced  through  a  tube  to  the 
ttom  of  the  vessel,  care  being  taken  not  to 
disturb  the  water,  the  diffusion  msa  be  observed 
visually.  The  water,  which  is  blued  b^  the 
litmus,  tuiuB  from  blue  to  red  as  the  diffusion  of 
die  sulphtiric  acid  progresses.  The  principle  of 
diffusion  is  used  in  sugar  maUng  for  retracting 
sugar  from  cane-juice  and  also  from  <  b«et9. 
Hot  water  is  ai^Hed  to  the  cut  cane  and  sUoed 
beets  and  diffusion  withdraws  a  lai^  part  o£ 
tfae  sugar,  leavin^r  in  place  -  the  troublesome 
colloid  matters  whidi  are  present  in  the  pressed 
juice  of  both  beets  and  cane.  Surgeons  have 
also  ntiliMd  diffusion  to  cause  a  liquid  to  pass 
through  a  membrane  or  tissue  of  die  body.  It 
is  the  principle  of  diffusion  of  liquids  that  en- 
ables the  druggist  to  compound  the  several  items, 
of  a  prescription.  The  uniform  strenEth  of  bis 
solutions  and  extracts  is  also  largely  oependent 
upon  diffusion.  If  it  were  not  for  this  several 
fluids  in  a  vessel  would  tend  to  arrange  them- 
selves in  layers  according  lo  their  gravity,  as  is 
the  case  with  water  and  oil,  which  do  not  di£~ 
fuse.  Substances  in  solution  also  diffuse, 
following  Pick's  law  of  the  diffusion  of  hea^ 
that  the  diffusion  of  substances  in  solution  is 
comparable  to  the  travel  of  heat  in  conductors. 
As  the  temperature  rises  the  rate  of  diffusion  in- 
creases. Smce  die  rate  of  diffusion  of  different 
solutions  and  liquids  varies,  it  becomes  possible 
to  separate  component  substances  in  solution  by 
taking  advantage  of  the  difference  in  rate  of 
diffusion  of  each  component.  It  has  been 
demonstrated  that  some  solids  diffuse,  though 
with  extreme  slowness.  Lead  placed  upon  gold 
for  a  period  of  years  will  be  found  to  contain 
gold  to  a  slight  <ustance  above  the  point  of  con- 
tact. When  the  metals  are  kept  at  a  tempera- 
ture of  from  300°  to  400°  F.,  a  recognizable, 
diffusion  takes  place  within  30  or  40  days. 

For  a  fuller  understanding  of  the  diffusion  of 
^es,  see  Kinehc  THEoay.  Com^re  also 
Osmosis,  which  is,  practically,  diffusion  taking 
place  through  a  membrane. 

DIQAHHA,  in  the  Greek  languafte.  In^ 
addition  to  the  smooth  and  rough  br»thingi  tfae 
ancient  Greek  language  had  another,  which  re- 
mained longest  among  the  .SoHans.  This  is 
most  commonly  called,  from  the  appearance  of 
tfae  character  used  to  denote  it,  whicn  reaembled 
our  letter  F,  a  digomvui,  that  is,  double   I*.    '"• 
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was  a  true  consonant  and  appears  to  have  had 
the  force  oi  f  or  v  or  our  w.  It  was  attadied 
to  several  words  which  in  the  more  familiar  dia- 
lect had  the  anooth  or  rough  breathing.  Though 
the  whole  doctrine  of  the  diganuna  is  obscure, 
jret  it  is  found  in  early  Greek  words,  especially 
u  Homer. 

DIGBY,  Sn  Everard,  English  conspirator: 
b.  16  May_  1578;  d  30  Jan.  1606.  He  enioyed 
some  consideration  at  the  court  of  Elizabetn  and 
James  I,  by  whom  he  was  knighted.  Being 
gained  over  by  Thomas  Tresham  to  the  extreme  ■ 
Catholic  party,  he  was  induced  to  ^ve  £1,500 
toward  the  expenses  for  the  execution  of  the 
gunpowder  plot  and  was  entrusted  with  the 
preparation  of  a  rising  in  the  Midlands.  On  the 
discovery  of  the  conspiracy  he  was  tried  and 
hanged  in  1606. 

DIGBY,  Qeorge,  2d  Eam.  of  BRiBTOt, 
English  le^slator:  b.  Madrid  1612;  d.  1677.  He 
was  educated  at  M^dalen  College,  Oxford. 
As  a  member  of  the  Long  Parliament  he  was 
noted  for  his  opposition  to  the  policy  of  Straf- 
ford. We  next  find  him  a  member  of  ihe 
House  of  Lords,  in.  which  he  supported  the 
Royalists.  In  the  Civil  War  which  followed  he 
served  as  lieutenant-general  in  the  Royalist 
army.  He  emigrated  to  France  after  the  rise 
of  Cromwell,  entered  the  French  service  as 
heutenant-general,  but  was  dismissed  because 
he  opposed  Cardinal  Mazarin.  On  the  acces- 
sion of  Charles  II  he  returned  to  England.  His 
last  puUic  act  was  his  lodgir^  a  charge  of 
high  treason  against  Lord  Clarendon.  He 
wrote  'Elvira;  or,  The  Worst  not  Always 
True,'  a  comedy  (1667). 

DIGBY,  Sn  Keaelm,  English  author,  diplo- 
matist and  naval  commander:  b.  Gothurst,  Buck- 
inghamshire, 11  July  1603;  d,  London,  II  Jnne 
1665.  His  great-grandfather  bore  arras  for 
Henry  VII  on  Bosworth  field;  his  father,  Sir 
Everard  (q.v.),  died  on  the  scaffold  as  one  of 
the  leading  Catholic  gentry  implicated  in  the 
Gunpowder  Plot,  1606.  Kenelm  was  brought  up 
a  Roman  Catholic.  After  compleiinc  his  aca- 
demic studies  at  Oxford  he  went  on  his  travels 
through  France,  Spain  and  Italy ;  in  1628 
equip^d  at  his  own  cost  a  squadron  against  the 
Algenne  corsairs,  and  incidentally  defeated  a 
Venetian  force  off  Scanderoon  (II  June).  Re- 
turning home,  he  appears  for  a  lime  to  have 
oscillated  between  Protestantism  and  Catholi- 
cism ;  was  imi>risoned  early  in  1M2  as  a  Royalist, 
and  released  in  July  1643,  but  his  property  was 
confiscated,  and  he  retired  to  France;  there  he 
was  in  high  favor  with  the  court  and  with  men 
of  learning  and  philosophers,  among  them  Des- 
cartes. At  the  overthrow  of  the  Royahst  cause 
he  returned  to  England  and  labored  in  the 
Oitholic  interest,  but  was  banished  under  pain 
of  death  by  the  Parliament.  He  then  for  a 
time  served  the  French  Idng  in  various  em- 
bassies, but  under  the  Protectorate  came  back 
to  England  and  was  admitted  to  the  intimate 
friendship  of  Cromwell.  He  was  one  of  the 
founders  of  the  London  Royal  Society.  His 
works  on  physical  philosophy,  on  natural  science 
and  on  metaphysical  subjects  possess  now  only 
the  interest  of  curiosity;  among  them  are  a 
'Treatise  on  the  Nature  of  Bodies.*  'Peripatetic 
Institutions,'  'Treatise  on  the  Soul,'  etc  On 
religious  matters  he  wrote  many  books,  among 


them  'A  Conference  About  a  Choice  of  Re- 
ligion,' and  'Letters'  on  the  same  subject.  His 
brief  critique  of  Sir  Thomas  Browne's  'Religio 
Medici'  gives  a  specimen  of  his  style  of  argu- 
m^eniation.  He  was  all  his  life  an  inquirer  into 
occultism  and  wrote  a  book  on  'The  Cure  of 
Wounds  by  the  Power  of  Sympathy'  ;  he  hoped 
also  lo  discover  a  means  of  conserving  into  old 
age  the  extraordinary  personal  beauty  of  his 
wife,  and  invented  cosmetics  to  that  end.  Con- 
sult Longueville,  T..  'Life  of  Sir  Kenelm 
Digby'  (New  York  1896). 

DIGBY,  Keaelm  Heuy,  English  antiqua- 
rian: b.  1800;  d.  London,  22  March  1880.  He 
was  graduated  from  Trinity  College,  Cambridge 
in  181<),  and  in  1822  published  'The  Broad  Stooe 
of  Honor,'  °^that  noble  manual  for  gentionen,' 
as  Julius  Hare  called  it,  "that  volume  which,  had 
I  a  son,  I  would  place  in  his. hands,  charging  him 
to  love  it  next  to  bis  Bible."  It  was  much 
altered  in  the  1828  and  subsequent  editions  (the 
latest  1877),  its  author  having  meanwhile  be- 
come a  Roman  Catholic  AmonK  his  other 
worics  may  be  named  'Mores  Cathouci,  or  Aees 
of  Faith'  (1831-10). 

DIGBY,  Nova  Scotia,  on  Saint  Mary's  Bay, 
ISO  miles  west  of  Halifax.  A  United  Stales 
consular  agent  is  stationed  here.  The  town  is 
noted  for  its  curing  of  a  variety  of  small 
herrings  or  pilchards.     Pop.  1,247. 

DIGEST,  in  Enghind  and  America,  a  legal 
work  of  reference  containing  rules,  decisions 
and  laws  arranged  under  appropriate  headings 
for  facility  of  reference.  Such  a  work  may  in- 
clude also  laws  or  statutes  and  case  law  in 
alphabetical  order  or  may  be  confined  to  an 
index  of  judicial  decisions  containing  the  com- 
mon law  in  substance.  Of  such  works  there 
exist  a  vast  nwnber,  some  of  which  are  en- 
cyclopedic in  scope  and  treatment.  The  best 
known  are:  of  English  law,  the  Dieest  of  Fisher 
and  Chilty;  of  American  law,  Abbott,  'Cyclo- 
paedic Digest  of  New  York  Decisions,'  and 
'Corpus  Juris,'  edited  by  W.  Mack  and  W.  B. 
Hale._  In  addition  to  these  general  works  there 
are  digests  of  decisions  of  the  Federal  courts 
and  digests  of  the  decisions  of  the  State  courts 
for  each  Stale.  See  Civil  Law;  Cno.  Con- 
sult Wambaugh,  'The  Study  of  Cases'  <2d  cd, 
Boston  1894). 

*  DIGESTER,  a  closed  boiler  in  which  a  tem- 
perature above  the  boiling  point  can  be  obtained, 
the  hot  water  and  steam  disintegrating  or  di- 
gesting the  substance  treated.  The  invention  of 
the  digester  is  credited  to  Denis  Papin,  a  Frendi 
scientist.  He  noted  that  anything  boiled  in  an 
open  vessel  was  not  subjected  to  a  heat  above 
212°  F.,  as  the  water  went  off  into  steam  at 
that  temperature  and  was  lost.  Accordingly  he 
constructed  a  boiler  with  a  closed  top  to  retain 
the  steam  and  succeeded  in  securing  a  tempera- 
ture of  400°  F.,  which  served  to  readily  digest 
bones.  This  digester  came  into  use  for  die  man- 
ufacture of  soups  and  gelatines  from  bones  that 
had  been  previoudy  wasted  or  thrown  to  the 
dogs.  Within  recent  years  the  digester  has 
found  a  place  in  a  number  of  industries.  The 
lard  or  grease  tank  of  a  slaughter-house  is  a 
digester.  In  some  American  cities  digesters 
have  been  employed  to  receive  garbage  and  »e- 
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cure  a  prodoct  of  some  value  from  tbe  refui& 
Tannin  is  extracted  from  nutgalh  by  a  diaester, 
in  which  the  material  is  saturated  with  ether. 

The  digester  hst  found  its  most  extensive 
use,  however,  in  paper-mahing.  The  wood, 
which  is  abraded  1^  grinders  from  the  log,  is 


introduced  in.  a  form  resemblinc  fine  sawdust 
the  digester,  and  comes  out  jiulpcd,  ready 


rolled  mto  paper.  Sulphite  digester  is  the  coffl- 
moo  name  for  these  mechanisms  owing  to  the 
fact  that  a  bisulphite  solution  is  employed  in  tbe 
process  of  digesting.  This  serves  as  a  solvent, 
but  being  acid  would  attack  the  iron  or  tteel 
of  which  the  digester  is  constructed.  To  pro- 
tect the  iron  shdl  various  linings  are  employed. 
The  'Non  Antem*  digester  employs  a  lining 
made  of  a  continuous  sheet  of  lead  placed 
against  the  inner  sides  of  the  shell,  and  held  in 
i^ce  by  two  courses  of  acid-proof  brick.  The 
Uitscherlich  digester  is  lined  with  acid-proof 
brick  laid  in  Portland  cement.  The  Graham 
digester  is  made  of  sheets  of  boiler  plate,  with 
the  lead  lining  soldered  on  before  bending. 
The  Partington  digester  is  made  spherical,  so 
that  the  lead  lining  tends  to  maintam  its  tJace 
fcom  its  form;  the  lead  is  also  burned  to  the 
iron.  Pusey  &  Tones  build  a  digester  o£  welded 
steel,  with  double  shells  and  no  lining.  The 
Schenck  digester  is  also  unlined.  being  made  oi 
deoxidized  bronie,  and  in  both  oi  these  last 
named  the  erosion  is  claimed  to  be  very  slif^ 

Uost  sulphite  digesters  are  built  in  the  form 
of  an  upright  cylinder,  with  one  oc  more  man- 
holes at  the  top,  throu^  which  the  ground  wood 
is  introduced.  Steam  is  admitted  by  coils  and 
a  high  temperature  maintained  for  about  eig^C 
hours.  When  properly  cooked,  the  liquid  is  run 
□fE  and  the.£gestcd  material  withdrawn  by 
manholes  in  the  bottom.  Digesters  are  used  In 
the  hydrolysis  of  slarcb  to  glucose  by  means 
of  sufphunc  or  hydrochloric  acid. 

DIGESTION.  The  word  digestion  desig- 
nates the  i^ysical  and  chemical  cnangea  which 
food  substances  must  undergo  before  tiiey  can 
be  absorbed  into  the  blood  and  lymph.  Only  a 
few  food  substances  can  become  part  of  the 
body  without  previous  change.  TTiese  are  water, 
certain  salts  and  grape  sugar.  The  most  import- 
ant alimentary  principles,  namely,  protein,  car- 
bohydrates and  fats,  cannot  be  absorbed  in  the 
form  in  which  they  are  furnished  by  nature. 
The  digestive  process  can  be  considered  most 
conveniently  under  three  headings:  Secretion, 
Absorption  and  Peristalsis, 

Secretion  refers  to  the  elaboration  of  com- 

'    ptex  juices  which  contain,  as  a  rule,  digestive 

enzymes.     One  of  the  secretions,  the  gastric 

i'uice,  contains  free  hydrochloric  acid  Others, 
'i\fe  the  saliva,  the  pancreatic  and  the  intestinal 
juices,  are  alkaline.  The  processes  by  which 
these  digestive  juices  are  formed  and  brought 
to  the  surface  of  the  organ  in  which  the  diges- 
tion takes  place  are  complex  and  will  require 
special  description.  When  these  secretions  act 
on  the  food  substances  at  the  temperature  of 
the  body,  the  food  substances  are  broken  down 
into  simpler  compounds,  the  chemical  mole- 
cule becoming  smaller  and  smaller.  Some 
physiologists  claim  that  the  molecule  of  the 
food  substance  is  reduced  to  its  component 
atoms  before  it  can  be  taken  up  by  the  living 
cells  that  line  the  digestive  ai4>aratus.  If  food 
substances  are  forced  to  enter  die  anintal  or- 


ganism witfiont  being  dieted,  for  exuavit,  if 
egg  albumen  is  injected  into  the  blood  clrcula* 
tion,  it  is  again  excreted  by  the  kidneys.  Egg 
albumen  is  a  foreign  albunoen  and  the  abject  erf 
the  elaborate  chemical  process  is  to  convert  it 
into  native  albumen  which  cfaemical^  and  physi- 
ologically corresponds  to  that  which  enters  the 
normal  or  native  structure  of  the  body. 

Under  Abserttion  are  included  the  proc- 
esses wherd^  the  dissolved  food  substances, 
namdy,  the  soluble  end  products  of  proteid, 
carbonvdrate  and  fat  digestion  are  taken  up 
from  tne  mucous  membrane  of  the  stomach  and 
intestines  and  carried  directly  into  the  blood, 
or  indirectly  by  means  of  the  IvmiJiatics.  The 
blood,  in  turn,  carries  these  end  nroducts  of  di- 
t^stion  to  the  cdls  constituting  me  organs  and 
tissues  in  the  body.  The  most  important  seat  of 
absorption  is  the  intestines.  To  a  certain  small 
extent  absorption  can  take  place  from  the 
mouth  and  the  stomach. 

By  Periitotsis  we  mean  tbe  periodic  con- 
tractions and  constrictions  which  the  (esophagus, 
stomach  and  intestines  undergo,  and  by  means 
of  which  the  contents  of  the  digestive  appara- 
tus are  moved  from  the  oral  end  to  the  rectal 
end  of  the  digestive  tube.  But  these  peristaltic 
movements  are  also  essential  to  eSect  a  proper 
mixing  of  the  food  wi&  the  digestive  juices 
in  tbe  stomach  and  intestines.  Ferisblsis  does 
not,  therefore,  always  mean  regular  onward 
movement.  At  times,  the  food  is  churned  back- 
ward and  forward  in  a  part  of  the  intestines  not 
longer  than  8  to  10  inches  causing  it  to  be  thor- 
ou^ly  mixed  with  the  secretion,  and  in  the  as- 
cending colon  there  is  an  actual  anti-peristalsis 
which  compels  the  food  that  has  entered  the 
laive  intestine  through  the  ileocecal  valve,  after 
it  has  reached  as  far  as  the  hepatic  flexure  of 
tbe  colon,  to  return  to  the  cecum.  This  may 
be  repeated  many  times  before  the  food  is  al- 
lowed to  pass  into  the  transverse  colon. 

To  the  eye  the  peristaltic  movement  con- 
sists of  a  constriction  of  the  walls  of  the  in- 
testine which,  beginning  at  a  certain  point, 
passes  downward  away  from  tiie  stomach  from 
segment  to  segment  The  advancing  area  of  con- 
striction is  preceded  by  an  area  of  inhibition  or 
relaxation.  The  penstaJtic  movement,  there- 
fore, consists  of  two  acts— constriction  of  one 
small  region,  preceded  by  the  inhibition  of  an- 
other small  region  immediately  in  advance  of 
it  These  seem  to  follow  in  definite  sequence 
and,  when  combined  in  an  orderly  manner,  will 
facilitate  the  onward  movement  of  the  intes- 
tinal contents.  Bayltss  and  Starling  were  the 
ones  first  to  describe  this  twofold  dharacter  of 
the  movement  and  they  regarded  it  as  a  reflex 
which  is  controlled  within  tiie  intestinal  wall  it- 
self through  intrinsic  nerve  gan^ia  and  their 
afferent  and  efferent  communications. 

There  are  principally  three  kinds  of  peris- 
taltic movements  of  the  digestive  tract,  one,  the 
regular  peristabis  just  described  and  shown  to 
be  of  a  twofold  character  by  Baytiss  and 
Starling;  secondly,  the  rhythmical  movement; 
and  third,  the  anti-peristaltic  movement  We 
will  now  describe  the  rhythmical  movements. 
Whilst  the  food  progresses  ontvard  durn^;  the 
regular  peristaltic  movement  just  described,  it 
seems  to  remain  in  the  same  place  during  the 
rhythmical  movement  but  is  apparently  re- 
peatedly kneaded  and  what  is  at  one  time  a 
string  of  food  of  the  shape  of  a  sausage. 
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cootintious  in  one  piece  six  or  tii^t  inches  long, 
may  be  suddenly  Begmented  into  five  or  six 
small  pieces.  These  may  be  recombined,  only 
to  be  separated  again.  During  these  tliythmtca] 
s  no  steady  progression  of 
t  is  repeatedly  subjected  to 
'o  lime,  h<wever,  the  sep- 
it  by  an  advancing  peris- 
_    .  .  it  kind,  moved  forward 

about  6  to  10  inches  and  then  gathered  into  a 
new  mass  which,  in  turn,  undergoes  segmenta' 
tion.  F.  P,  Mall  has  suggested  tha.t  these 
rhythmical  contractions  may  also  act  as  a 
pumping  mechanism  upon  the  venous  plexuses 
in  the  walls  of  the  intestine  and  thus  aid  in 
driving  the  blood  into  die  portal  system.  Sim- 
Uar  movements  have  been  described  try  Herts 
in  the  human  being. 


the  food,  altfaoueii  ii 
dtvisions.    From  tii 
arated  pieoes  are  c: 
taltic  wave  of  the  f 


two  hours.  The  colon  has  the  slowest  peristal- 
tic movement.  The  passage  of  tiie  food  throuf^ 
the  colon  may  require  from  10  to  14  hours. 

Compacmtive  Physiology  of  Digeation.— 
Digestion  occurs  in  unicdiular  animals,  such 
as  the  protozoa,  in  which  Hemnteter  has  de- 
scribed the  secretion  of  an  acid  into  the  food 
vacuole.  When  food  that  is  stained  with  acid 
indicators,  for  instance,  Congo  red,  is  taken 
into  the  food  vacuole  of  an  ameba,  it  changes 
to  blue,  showing  that  an  acid  has  acted  upon 
the  food. 

The  next  bi^est  class  of  animals,  the  Cce- 
lenterates,  possess  a  mouth  and  an  alimentary 
tube  which  opens  into  the  body  avity.  A  cer- 
tain chemical  digestion  takes  place  in  diis  tube 
and  the  digested  food  is  absorbed  through  the 
cells  of  the  endoderm,  the  liniiw  membrane  of 
this  digestive  tube.  In  the  Uedusse  fine  canals 
radiate  from  the  body  cavity  into  the  digcstiye 
tube  and  form  part  of  the  so-called  gascro  vas- 
cidar  system.    In  the  Echinodermata  we  have 
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Anti-peristalsis  occurs  under  normal  condi- 
tions nowhere  except  in  the  colon,  particularly 
in  the  ascending  colon.  Under  abnormal  con- 
ditions, for  instance,  during  complete  intestinal 
obstruction,    it    may    occur    anywhere    in    the 

The  time  required  for  the  passage  of  the 
food  from  the  mouth  to  the  stomach  is  six 
seconds,  if  solid;  One  to  two  seconds,  if  liquid 
The  passage  through  the  stomach  may  require 
from  two  to  tour  hours,  according  to  the  quan- 
tity and  quality  of  the  food.  The  passage 
dlrou^  the  smaller  intestine,  according  to 
Hertz,  is  about  four  hours  and  a  half,  though 
Hemmeter  has  described  in  the  human  being, 
studied  Iqr  means  of  the  X-ray,  the  passage  of 
a  ncal  from  the  pylorus  to  the  ileo'ecal  valve  in 


1  the  body  cavity.  In  man^  Arthropods  it 
is  possible  already  to  distinguish  parts  corre- 
sponding to  the  stomach  and  the  small  and  lai^ 
intestines  of  higher  forms,  the  digestive  glands 
being  represented  by  organs  which  in  some 
groups  seem  to  be  homologous  with  the  liver, 
and  in  others  with  the  salivary  glands  of  the 
higher  vertebrates.  A  few  Molluscs  seem  in 
atlaidon  to  possess  a  pancreas. 

Among  Vertebrates,  fishes  have  the  simplest 
and  birds  and  mammals  the  most  complicated 
alimentary  system.  The  stomach  in  the  lower 
fishes  is  only  indicated  by  a  slight  widening  of 
the  anterior  part  of  (he  digestive- tube.  There 
are  no  salivary  glands  in  water-living  Verte- 
brates. The  oesophagus  is  generally  dilated  to 
form  a  crop,  in  Birds,  from  which  the  food 
passes  into  a  stomach  consisting  of  two  parts, 
one  pre-eminently  glandular  (proventriculus), 
the  other  pre-eminently  muscular  (ventriculus). 
Among  Mammals  a  twofold  division  of  the 
stomach  is  distinctly  indicated  in  rodents  and 
cetacea,  but  this  organ  reaches  its  greatest  com- 
plexity in  ruminants,  which  Dossess  no  fewer 
than  four  gastric  pouches.  The  differentiation 
of  the  intestine  into  small  and  large  intestines 
and  rectum  is  more  distinct,  both  anatomically 
and  functionally,  in  Mammals  tlun  in  lower 
forms;  but  there  are  marked  differences  be- 
tween the  various  mammalian  groups,  both  in 
the  relative  size  of  the  several  parts  of  the 
digestive  tract  and  the  proportion  between  the 
total  length  of  the  alimentary  canal  and  the 
length  of  the  body.  In  general,  the  canal  is 
longest  in  herlnvora,  shorter  in  camivora.  Thus 
the  ratio  between  length  of  body  and  length  of 
intestine  is  in  the  cat  1 :4,  dog  1 :6,  man  1 :5  or  6, 
horse  1:12,  cow  1:20,  sheep  1:27.  Therebtive 
capaci^  of  tile  stomach,  small  intestine  and 
large  intestine  is  in  the  dog  6i2:l'5,  in  the 
horse  1:35:7.  in  the  cow  7:2:1.  The  area  of 
the  mucous  surface  of  the  alimentary  canal  is 
very  considerable,  in  the  dog  more  than  half 
that  of  the  skin,  the  surface  of  the  small  intes- 
tine being  three  times  that  of  the  stomach  and 
four  times  that  of  the  large  intestine.  In  the 
horse  the  mucous  surface  has  twice  the  area 
of  the  skin. 

The  gullet  or  tcsopbagas  is  a  long  tube  pats- 
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ing  front  the  phamuc  to  the  stdnach.  lt» 
mucous  coat  is  loaded  with  very  iax^  glands 
which  secrete  a  quantity  of  very  viscid  mucus. 


Pio.  2  —  Sactkoi    thiouah    MouUi,    KoaB.   t 


.  foft  palittai  d, 
iim:  b.  cpidottiK  m.  niDinb. 
The  stomach  itself  is  a  greatly  dilated  part  of 
the  digestive  system.  It  may  be  said  to  consist 
of  two  parts,  even  in  the  human  subject;  a 
more  complex  arrangement  is  found  in  many 
animals,  such  as  the  ruminants.  The  lar^e 
dilated  portion  into  which  the  gullet  opens  is 
termed  cardiac,  and  the  opening  the  cardiac  or 
oesophageal  opening.  The  whole  is  lined  with 
ntncous  membrane,  which,  in  the  empty  stom- 
adi,  is  thrown  into  projeclinK  folds  or  rugic, 
but  these  folds  arc  effaced  when  the  Organ  Is 
distended  with  food.  In  the  membrane  are 
innumerable  glands  which  secrete  the  digestive 
juices  of  the  stomach.  The  gastric  juice  is 
acid,  due  1o  the  presence  of  hydrochloric  add. 
The  ferments  called  pepsin  and  rennin,  which  is 
necessary  for  digestion,  is  secreted  by  special 
peptic  or  eniyme  cells  of  the  glands. 

The  food  now  called  the  diyme  passes  into 
the  small  intestine,  a  tube  about  20  feet  long.' 
Thi5  tube,  besides  the  muscular  and  mncons 
coats,  possesses  an  external  coat  of  loose 
fibrous  tissue  covered  by  a  single  layer  of  flat 
cells.  This  coat  is  prolonged  into  and  helps  toi 
form  the  mesentery,  a  membrane  connecting 
various  loops  of  the  bowel  with  each  other  and' 
also  the  intestine  with  the  abdominal  walls.  This 
membrane  is  called  the  peritoneum.  The  small 
intestine  is  somewhat  arbitrarily  divided  into 
three  portions  —  the  upper  (duodenum),  the 
middle  (jejunum),  and  the  lower  (ileum^.  The 
ntocous  coat  contains  glands  veiv  hke  the 
pyloric  glands  of  the  stomach,  called  Lieber- 
kuhn's  folKdes.  They  secrete  die  intestinal 
juice.  In  the  duodennin  one  fnids  in  addition 
highly  branched  glands  called  Brunner's.  In' 
bMb  the  mncouG  and  sub-mttcoas  coats,  and 
generally    ityvolving    both    layers,,  are    found 
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masses  of  tissue  —  lymphoid  —  similar  to  that 
found  in  a  lymi^atic  gland.    Their  function  is 

frobaUy  connected  with  the  blood  and  th« 
lood  corpuscles.  Collections  of  diese  solitary 
glands,  forming  oblong  patches  about  two 
mches  long,  are  called  Peyer's  patches.  In  ad- 
dition to  the  follicles  of  Lieberknhn  and  the 
glands  of  Brunner,  thei'e  are  the  liver  and  die 
pancreas,  which  pour  their  digestive  juices  into 
the  small  intestme.  The  bile,  which  is  the 
secretion  of  the  hver,  is  formed  conliitually  by 
that  organ,  but  the  amount  thus  formed  is  in- 
fluenced by  the  kind  and  quantity  of  food  tslcen. 
The  bile  is  to  be  looked  upon  not  only  as  a 
d^stive  juice,  but  aS  a  drain  or  eiccretioiL 
whereby  effete  and  useless  matter  is  removed 
from  the  body.  The  pancreas  is  very  similar 
in  stmctnre  to  a  salivary  gland.  It  secretes  pan' 
creatic  juice  which  pours  together  with  the  bite 
into  the  digestive  system,  because  the  c 
gall  duct  and  the  pancreatic  duct  have  a  r 
orifice  id  the  duodenum.  The  mucou 
brane  of  the  small  intestine  contains,  in 
don,  little  projections  called  villi.  These  are 
important  organs  of  absorption.  This  property 
they  share  with  the  whole  digestive  system 
through  any  part  of  which,  andSspeciaDy  through 
the  walls  of  the  small  intestine,  digested  matter 
in  solution  passes  into  the  numerous  blood 
capillaries  which  form  everywhere  a  dense  net- 
work. The  villi  are  peculiar,  for  each  one  con- 
tains in  addition 
to  blood  vessels  a 
small  lymph  ves- 
sel or  lacteal. 
Nearly  all  the  fat 
absorbed  by  the 
digestive  system  is 
taken  up  by  the 
Uttle  ceUs  of  the 
villi,  and  passes  on 
into  the  lacteal* 
and  thence  into 
'rtctplaculum 
chylfl  and  thoracic 
ducts  into  the  left 
subclavian  vein. 

l^unafasoibed 
food,  mixed  widi 
the  various  secre- 
tions w«  have 
men  tioned ,  now 
passes  into  the 
large  intestine, 
where  both  diges- 
tion and  absorp* 
tion  go  on,  thou^ 
to  a  less  extent 
The  large  intes- 
tine is  only  &n 
feet  in  length,  bnt 
its  lumen  is  much 
greater  than  thab 
of  thri    small .  in- 


PlQ,  3  — AlimeaUry  Canal.— 
'■.  CMOpbagm;  b,  atom. 
acb;    c,    CArtliAc   ofifica; 

d,  ^knns:  ■,  boibU  in-    testue.    it     oom-: 
f^VJrr^r    d^:   mences    with    <m-, 
a,;   i   cUm,     a     dilated 
1 1  d*-    part,    into    wUch 

___ — , ,  _.  no-    opens  a  little  blind 

canal  (the  vermi- 
form appendix),  in  lome  animals  a  large  and 
important  structure.  The  large  intestine  as-, 
cends    on    the    right    side    (ascending   eoloa), 
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crosses  over  to  the  left  side  (tn 
colon)  and  descends  again  on  the  left  side 
(descending  colon),  and  makes  a  bend  (sigmoid 
flexure),  and  Anally  tenninates  in  a  somewhat 
enlarged  portion  (rectum).  The  mucous  mem- 
brane of  the  large  intestine  differs  from  that  of 
the  small  intestine  in  containing  no  villi  or  Brun- 
Ber's  glands.  Lieberkiihn's  and  solitary  glands 
are  present,  but  the  aggregation  of  the  latter 
into  Peyer's  patches  is  nowhere  to  be  found. 

When  food  is  taken  into  the  mouth  it  is  at 
once  swallowed,  unless  it  is  in  a  solid  foim. 
In  dits  case  it  is  chewed  into  a  convenient  size 
for  swallowing,  for  which  purpose  it  is,  in 
addition,  mixed  with  the  viscid  saliva  and 
juices  of  the  mouth.  Uany  animals  can  hardly 
be  said  to  masticate ;  such  are  the  camivora 
(dog,  cat,  etc.),  and  they  are  not  provided  with 
grinding  teeth.  In  most  animals  living  on  vege- 
table food  large  flat  grinding  molars  are  found. 
In  these  animals,  not  only  is  the  food  finely 
divided  in  the  mouth  but  the  food,  largefy  con- 
sisting of  starch,  is  partially  digested  by  the 
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saliva.  During  mastication  the  food  would  nat- 
urally tend  to  escape  from  between  the  grind- 
ing surfaces  of  the  teeth,  and  would  collect 
within  the  mouth  and  outside  the  gums.  This 
is  prevented  by  the  muscles  placed  in  Ae  tub- 
Stance  of  the  cheeks  and  lips. 

PhTnolog;  of  Swallowing.— As  a  result 
of  mastication,  the  food  is  gathered  in  the 
form  of  a  round  moist  bolus  on  the  upper 
surface  of  the  tongue.  It  is  now  rea(^  to 
be  swallowed  In  the  first  place,  it  Is  pushed 
backward  by  the  tongue  and  seized  by  mus- 
cles, many  of  which  are  attached  to  the 
hyoid  bone.  Accordinj^  to  the  most  recent  in- 
vestigation, the  bolus  IS  propelled  with  great 
rapidity  throngfa  the  pharynx  and  gullet  into 
the  stomach.  Following  the  propulsion  of  the 
food  downward  there  is  a  wave  of  contraction, 
which,  comraencine  in  the  pharynx  travels  com- 
parativdy  slowlv  downward  through  the  gullet. 
It  is  evident  tnat  swallowing  is  not  due  to 
the  falling  of  food  down  the  throat.  A  horse 
drinks  "up-hill,"  and  the  iugglers.  or  indeed 
anyone,  can  drink  or  swallow  with  the  head 
vertically  downward.  When  the  food  has 
reached  the  back  of  the  mouth,  swallowing 
occurs  irrespectively  of  the  action  of  the  will. 

There  is  a  possibility  that  during  swallowing 
the  food  may  go  the  wrong  way  ^  that  is,  it 
may  pass  into  the  laiynx  and  windpipe.  It 
is  prevented  from  passing  into  it  by  the  eleva- 
tion of   the   larynx  which  pushes  its   aperture 


against  and  under  the  bade  of  the  tongue, 
which  at  the  same  time  is  pushed  backward. 

The  act  of  deglutition  or  sw^lowing  has 
been  studied  by  Magendie,  Kronecker  and 
Meltzer  and  by  Cannon.  The  bolus  is  moved 
from  the  anterior  end  of  the  tongue  along  the 
hard  palate  to  the  anterior  jnllars  of  the  fauces. 
By  the  stimulation  of  the  sensory  nerves  ending 
in  the  mucous  membrane  at  this  part,  a  reflex 
action  is  produced  which  results  in  a  forcible 
contraction  of  the  mylohyoid  and  hyoglossal 
muscles.  By  this  the  bolus  is  pushed  backward 
into  the  (esophagus. 

In  order  that  food  .shall  only  escape  back- 
ward, (he  pharyngeal  cavity  must  be  separated 
from  the  mouth,  nose  and  larynx.  Tins  is 
accomplished  as  follows: 

The  caning  into  the  mouth  is  closed  by  the 
posterior  part  of  the  tongue  being  pressed 
against  die  hard  palate  and  against  tne  n^gfa' 
boring  anterior  pillars  of  the  fauces.  Tlie 
nasal  cavity  is  separated  from  the  pharynx  by 
the  elevating  of  the  soft  palate  (by  means 
of  the  levator  pataii  moltit),  by  the  arching  of 
the  posterior  walls  of  the  pharynx  (by  means 
of  the  superior  constrictors  of  the  pharynx)  and 
by  the  meeting  of  the  two  postenor  pillars  of 
the  fauces  at  the  median  line.  The  opening 
into  the  larynx  is  closed  by  the  elevation  of  the 
larynx  by  means  of  the  mylohyoid  and  the 
geniohyoid  and  the  digastric,  to  such  an  extent 
uiat  it  can  be  covered  by  the  roof  of  the 
tongue  and  the  epiglottis. 

The  first  act  of  deglutition  here  4escribed 
may  occur  with  so  much  force  that  by  means 
of  It  the  food  reaches  the  stomach.  According 
to  Kronecker  and  Meltier  this  is  accomplished 
by  contraction  of  the  mylohyoid  muscle  alone. 
This  is  especially  true  for  liquids  and  soft 
foods.  Only  solid  and  dry  foods  remain  in 
the  pharynx  or  upper  part  of  the  cesophaffus 
till  the  second  step  in,  deglutitioa  carries  Ihem 
downward. 

The  second  part  of  deglutition  consists  of 
a  peristaltic  movement,  that  is,  a  constriction 
of  the  cEsophagus  bes^nning  at  the  top  and 
traveling  downward.  The  pharynx  first  con- 
stricts by  means  of  the  constrictors,  then  the 
cesophagus  by  means  of  the  constriuion  of  the 
circular  muscles.  Thus  the  parts  of  the 
pharynx  and  oesophagus  successively  con- 
stricted push  the  bolus  toward  the  stomach. 

The  propagation  of  the  contraction  from 
one  part  of  the  cesoi^agus  to  another  does  not 
take  place  by  direct  conduction  in  the  muscles, 
but  is  dependent  upon  the  central  nervous  sys- 
tem. After  the  cesophagus  has  been  cut  across, 
the  wave  of  contraction  is  set  up  in  the  tower 
part  when  it  has  ceased  in  the  upper  segment. 

The  nerve  centres  which  esvem  the  proc- 
esses of  chewing,  sucking  and  swallowing  lie 
in  (be  medulla  oblongata. 

The  walls  of  the  stomach  and  intestiites  are, 
like  the  gullet,  provided  with  muscular  fibre. 
An  external  layer  passes  in  the  direction  of  the 
length  of  the  gut,  and  within  this  is  a  circular 
layer.  These  muscles  contract  slowly  on  stimu- 
lation, and  are  outside  the  domain  of  voluntary 
action.  During  the  digestion  they  contract 
peristalticslly,  moving  the  food  toward  the  rec- 
tum. The  peristaltic  waves  may  begin  in  any 
part  of  the  gut  and  pass  slowly  downward  fot- 
lowed  at  varying  intervals  by  other  waves. 
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VomitiBc  BnKtttlcnn. —  Eructations  are 
frcqnnttly  caused  by  anti-peris taUis  ani)  by 
a  Riovement  of  this  kind,  food  is  brou^c 
back  into  the  mouth  for  forflier  chcwmg 
in  the  ruminants  ( sheep,  oxen,  etc) .  The 
act  of  voinitinR  is  a  reflex  nervous  act.  It 
can  be  excited  by  stimulating  the  branches  of 
the  vagus  nerve,  as  when  indigestible  and  irri- 
tative food  is  taken,  or  emetics  are  adminis- 
tered. By  tickling  the  bade  of  the  throat  with 
a  feather,  the  glossopharyngeal  nerve  is  stimu- 
lated and  vomiting  may  readily  be  produced  It 
is  of  frequent  occurrence  in  irritations  of  the 
uterine   nerves  in  pregnancy,  of  the  nerves  ot 


deed  when  irritation  of  any  sensory  nerves  takes 
place.  Vomiting  may  be  caused  by  chemic  sub- 
stances acting  Srectly  on  the  vomiting  centre. 
in  the  medtilla.  Apomorphin  acts  in  llus  man- . 
ncr.  Irritating  substances  acting  on  the  afferent' 
nervea  in  the  stomach  can  cause  vomiting.. 
Mustard  acts  in  this  manner.  ^ 

In  many  animals,  such  as  the  sheep,  ox  and 
camel,  the  stomach  consists  of  several  cavities, 
communicating  with  one  another.  In  the  ox 
and  sheep  the  cardiac  and  the  pyloric  portions 
are  each  subdivided  into  two  compartments. 
The  cardiac  part  consists  of  a  very  dilated 
cavity,  the  paunch  (nunen),  into  which  the 
food  is  passed  as  soon  as  swallowed.  In  addi- 
tion there  is  a  smaller  part,  the  reticulum 
(honeycomb),  so  called  from  the  folds. of  lin-. 
ing  mucous  membrane  which  reduplicate,  foim- 


callcd  from  the  lamellated  appearance  of  its 
mucous  membrane,  communicates  with  the  last 
division,  the  rennet  stomach  (aboraasum). , 
Fluid  passes  cither  into  the  first,  second,  or 
third  part  of  the  stomach,  and  thence  on  into 
the  fourth.  Solid  matter,  such  ae  gras^  .roots,' 
etc.,  passes  either  into  the  paunch  or  retictUom. 
This  is  mixed  with  the  saliva  swalk>wed  with 
it  and  in  addition  it  is  mixed  with  juices  formed  ■ 
hy  the  mucous  membrane  of  these  cavitie*. 
When  the  animal  has  finished  feeding,  it 
lies  down  and  rumination  commences.  Due  in 
part  to  the  contraction  of  the  abdoaunat. 
muscles  and  diaphragm,  the  food  is  propelled 
in  the  fomi  of  rounded  pellets  from  the  pautKh 
and  reticulum  ttp  into  the  mouth.  The  pellets 
are  there  thoroughly  masticated,  attd  are  re- 
turned in  a  pulpy  condition  to  the  stomach. 
Now  the  food  passes  into  the  psalterium,  and. 
into  the  reitnet  stomach.  Hence  the  consistency 
of  the  food  determines  into  wfaicb  part  ot  the 
stomach  it  passes. 

In  the  bird  some  interesting  modifications  in 
the  structure  of  the  alimentary  canal  are  seen. 
The  gullet  at  about  the  middle  of  its  course  is 
provided  with  a  pouch  or  crop.  Into  this  the 
food  passes,  and  is  bathed  by  a  secretion 
formed  by  its  glands.  It  is  then  propelled  on- 
ward into  a  dilated  cavity,  the  p roventri cuius, ' 
and  is  acted  on  by  digestive  juices.  Thence  it 
passes  into  the  gizzard.  This  cavity  is  provided 
with  muscular  walls  of  enormous  thiclcness  in 
the  case  of  birds  that  are  vegetable  feeders. 
It  b  lined  by  thick  and  corneous  epithelium, 
and  in  ils  interior  are  generally  found  pieces  of 
stone,  chalk,  etc.  The  rizzard  is  a  powerful 
mill,  which  grinds  the  food  into  a  soft  pulp, 


upon  which  (BgMtiTe  juices  can  readily  -  act 
See  BotDS. 

The  most  essential  change  which  food  imder- 
goes  in  digestion  is  one  of  solution.  This  is 
effected  by  the  chemic  breaking  down  the  large 
molecule  of  proteid  carbohydrate  and  fat  into 
smaller  molecules.  Some  physitJogic  chemists 
daim  that  the  complex  food  molecule  is  broken 
down  to  its  very  elements  and  completely. 

Ttie  protein  fat  and  carbohyorate  of  the 
food,  if  they  were  injected  as  such  into  the 
drculaticHt,  would  not  serve  as  food,  but  would 
be  excreted  as  foreign  matter — the  proteid  and 
carbohydrate  tiy  the  kidneys,  the  fat  by  the 
intestines,  Albimien,  stardi,  fat,  and  other 
foodstuffs  are  insoluble  in  the  circulating 
fluids.  Durrnsr  digestion  these  pass  either  into 
nearly  allied  chemical  substances  which  are 
readily  dissolved  in  water,  or  in  the  case  oi 
f«  partly  into  a  soluble  soa^  and  partly  into 
a  state  of  microsooincally  minute  subdivision, 
k  b  not  Eidfident,  however,  to  Itaw  a  soluUe' 
foodstaff  in  order  that  it  may  be  absorbed  and 
used  by  the  body.  Cane  (table)  sugar  is  solu- 
ble in  water,  but  it  is  of  no  use  as  cane-sugar 
to  the  body.  If  injected  into  the  blood  vessels 
it  is  at  once  excreted  by  the  kidneys.  During 
digestion  it  is  converted  into  ghicote,  but  in  a 
form  which  can  be  used  by  the  eoononiy. 

The  digestion  of  food  is  brought  about  by 
the  action  of  the  saliva,  the  gastric,  pancreatii^ 
intestinal  and  other  juices.  These  are  mixed 
with  the  fin^  divided  food  by  the  movements 
of  the  alimentary  canal.  The  digestive  juices 
are  in  all  cases  secreted  by  the  microscopic  cells 
which  line  the  various  glands  opening  into  the 
digestive  system.  All  digestive  juices  exert 
their  efforts  on  the  foodstuffs  by  means  of 
dheinic  agents  known  as  eniymes  or  ferments.  ■ 
These  are  not  formed  as  active  enzymes,  but 
always  as  inactive  (ro  enzymes,  incapable 
of  snowing  their  speaiic  digestive  effect  until' 
they  are  made  active  by  an  ortttwlor.  For  in- 
stance pepsin  is  not  secreted  as  sach,  but  as 
pepsinogen.  The  pepsinc^en  is  activated  into 
pepsin  by  the  hydrodiloric  ftdd  (HCl)  of  dn 
gastric  juice. 

When  food  is  passed'  into  the  stomach,  se- 
cretion occurs.  In  all  cases  the  stomach,  pale 
before,  becomes  suffused  with  blood,  and  the 
^stric  juice  is  poured  out.  The  flow  of  the 
intestinal  juice,  the  i»ncreatic  juice  and  Mle 
all  f  cdlow  the  stimulation  of  the  mucous  mem- 
brane of  the  duodenum,  and  in  all  cases  the 
blood  vessels  enlarge  so  as  to  give  the  cells  a 
good  supply  of  blood,  though,  as  we  have  seen, 
mty  themselves  actually  pass  into  a  condition  of 
activity  as  a  result  of  the  influence  of  special 
secreting  nerves.  Foods  belong  to  four  classes : 
(1 )  Proteids  —  albumens,  globulins,  etc.  j  for 
example,  the  white  of  egg  the  chief  constituent' 
of  meat,  the  gluten  of  bread,  (2)  C&rbtiby- 
drates  —  starches,  sugars,  gums;  for  exainple, 
potato- starch,  cane-  or  grape-sugar,  (3)  I^ts 
and  oils ;  for  example,  suet  marrow,  olive  oil. 
(4)  Inorganic  substances;  for  example,  water, 
table  sah.  iron,  phosphates. 

A  few  substances  are  absorbed  without 
being  digested  at  all ;  for  example,  water  and 
(he  salts,  though  even  many  of  these  undergo 
some  physical  change.  Grape-sugar  is  absorbed 
and  probably  proteids  too  are  often  absorbed  in 
vety  small  amount.  Fat  is  profoimdiy  modi- 
fied during  digestion.     The   saliva,  of  which 
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about  30  ounces  are  secreted  during  the  24 
hours,  contains  a  ferment  termed  ptyaUn,  which 
is  capable  of  turning  boiled  starch  into  a  solu- 
ble sugar  called  grape-sugar,  or,  according  to 
other  observers,  into  another  soluble  su^r 
termed  maltose.  The  ptyalin  may  be  extracted 
from  the  saliva  or  from  the  salivanr  glands 

X selves.  It  does  not  appear  to  be  much 
usted  during  its  activity.  The  saliva  ia. 
alkaline,  and  the  starchy  food  is  ao  doubt 
partly  converted  into  su^ar  during  its  sojount 
in  the  mouth  bry  its  action.  Starch  digestion 
may  continue  in  the  stomach  for  45  minutes 
to  I  hour  for  the  hydrochloric  acid  oi  the 
gastric  juice  dpes  not  destroy  the  ptyalin  until 
the  concentration  of  free  HCl  has  rea<lied  CL2 
per  cent  Any  nondigesled  starch  is  subsequently 
converted  into  sugar  whien  the  food  reaches 
the  small  iotestine  by  the  pancreatic  juice, 

The  Nervoua  Control  of  the  GtU  Bladder 
■nd  the  Relation  of  the  Secretion  of  Bile  to 
the  PeriitaJus  and  Secretion  of  the  Stomach.: 
—  As  an  example  of  the  highly  complex  seiiro- 
chemjc  reciprocal  relation*  existing  between  the. 
digestion  in  the  stomach  and  digestion  in  the 
first  part  of  the  intestines  below  the  stomach 
called  the  duodenum,  we  will  describe  the 
reciprocal  innwraticm  between  the  gall  bladder . 
and  its  outlet  at  the  papilla  of  Vater.  The 
orifice  of  the  common  gall  duct  on  the  pxpilla 
of  Vater  is  at  the  same  time  the  orifice  of  the 
pancreatic   duct. 

The  vagiis  is  the  constrictor  nerve  to 
sphincter  at  papilla  of  Vater  and  inhibitory  to 
the  gall  bladder.  The  splanchnic  is  the  motor 
or  constrictor  nerve  to  the  gall  bladder  and 
inhibitory  to  sphincter  at  papilla  of  Vater, 

Slimidation  of  central  end  of  splanchnic 
causes  dilatation  by  redex.  stimulatiiMt  of  vagus 
(inhibitory). 

Stimulation  of  central  end  of  vagus  causes 
contraction  of  the  bladder  and  a  dilatation  o£ 
sphittcier  at  papilla  of  Vater. 

Now,  when  there  is  no  food  In  the  stomach 
the  sphincter  of  papilla  of  Vater  is  lightly 
closed,  but  as  soon  as  food  is  taken  into  the 
stomach  and  digested,  the  solid  chyme  is 
spurted  out  throtigh  the  pyloric  sphincter,  by  the 
pyloric  reflect  (Hirsch  —  von  Mering),  into 
duodenum,  and  thereby  stimulating  the  afferent 
fibres  of  the  vagus.  This  stimulates  the 
splanchnics  reflexly,  thereby  causing  inhibition, 
of  sphincter  at  papilla  of  Vater,  and  at  the 
same  time  causing  contraction  of  the  gall 
bladder  which  shoots  out  the  alkaline  bile  into 
the  duodeniun  tbrou«:b  the  common  bile  duct. 
This  then  mixes  with  the  gastric  acid  chyme, 
previously  expelled  through  the  pylorus,  theret^ 
making  it  allodine,  and  this  alkaline  mass  wiU 
cause  the  sphincter  of  the  jiapilla  of  Vater  to 
contract  ti^tly  through  its  stimulating  effect 
upon  the  fibres  of  the  splanchnics.  Then  fol- 
lows a  reflex  stimulation  of  the  vagus  which 
results  in  a  cc»itraction  of  the  sptuncter  of 
the.  papilla  of  Vater  and  relaxation  of  the  gall 
bladder.  Or  in  other  words,  the  alkaline  chyme 
stimulates  this  sphincter  surrounding  the  orifice 
of  the  gall  duct  and  pancreatic  duct  to  contract 
reflexly,  just  as  HCl,  when  present  on  the  duo- 
denal side,  causes  ike  pylonc  sphincter  to  con- 
tract reflexly. 

But  the  admirable  nuerochctnic  adjustment 
is  such  that  whilst  acid  HCl  on  the  duodenal 
side  of  the  pylorus  causes  the  pyloric  sphinoter 


to  close,  this  same  Mad  i .. 

chyme  causes  the  sphincter  of  the  pa^I^  of 
Vater  to  relax,  that  the  alkaline  bile  and  pan- 
creatic juice  may  neutralize  this  acii^  for  the 
enzymes  of  these  juices  require  an  alkaline 
medium  for  their  best  effect  When  the 
duodenal  chyme  is  again  neutralized  the  pyloric 
sphincter  opens,  letting  through  four  to  ten  cubic 
centimetres  acid  gastric  chyme,  but  at  the  same 
time  as  long  as  tne  duodenal  chyme  is  alkaline 
the^incter  of  the  papilla  of  Vater  is  dosed. 

The  Chemiatry  of  Digestion.  Snzymea 
and  Catalyzers.— The  chemistry  of  digestion 
involves  a  knowledge  of  the  enzymes.  The  sub- 
stance upon  which  the  enzymes  act  is  called  the 
substrate )  thus  the  substrate  for  pepsin  is  proteid 
and  the  substrate  for  the  diastatic  ferment 
amylopsin  is  starch.  The  ferment  attaches  itself 
to  the  substrate  and  makes  a  new  compound 
with  it,  -which  is  capable  of  standing  a  higher 
temperature  than  the  ferment  alone.  Proteolytic 
ferments,  like  trypsin  of  the  pancreatic  juice 
nakes,  distribute  Uiemselves  on  several  different 
kinds  of  proleids,  if  such  are  present  at  the 
same  dme;  but  then  the  protein  of  the  more 
difficult  digestibility  acts  as  an  inhibitii^  sub- 
stance to  uie  ferment.  An  example  of  this  is 
the  manner  of  action  of  trypsin  in  a  mixture  of 
casein,  fibrin  and  e^  albumen.  This  inhibitive 
effect  gave  rise  to  the  idea  of  anti-feiuieuis  in 
such  solutions.  The  action  of  enzymes  is  very 
similar  to  tfaat  of  the  catalyzers  of  inorganic 
chemistry,  but  tbey  do  not  act  exactly  as  the 
catalyzers  do. 

According  to  Ostwald  catalycers  simph'  ac- 
celerate a  process  that  is  alreadv  started  anid 
going  on.  However,  h  is  well  known  that 
carbohydrates,  proteins  and  peptones  can  be 
kept  for  years  without  any  chuige  if  kept  free 
of  bacteria.  Hence,  ferments  caimot  be  uaimed 
to  simply  accelerate  a  process  already  begim. 

The  beginning  of  ferment  action  is  extremely 
rapid  .  Sugar  can  be  detected  in  starch  almost 


explosively  from  glucose,  provided  pancreatic 
extract  has  been  added.  The  raiMd  beginning  is 
a  constant  sign  if  the  enzymes  are  aJiawed  to 
work  under  the  correct  oon^tionE,  but  in  experi- 
mental conditions  this  action  ceases  quiddy; 
also,  no  matter  how  much  glucose  is  present,  the 
diycolylic  action  and  COi  formation  ceases  in 
2-10  hours.  This  is  explained  by  the  following 
possibilities:  (1)  Ferments  may  be  used  up. 
(2)  They  may  be  destroyed  because  they  a 


enzymes   is   quick  onset  and  quick  t _. 

They  may  act  by  their  presence,  they  may  il_. 
be  consumed  and  they  do  not  appear  as  part  of 
the  end  products. 

For  some  enzymes  it  has  been  demonstrated 
that  their  action  is  reversible  — that  is.  they 
may  take  place  in  opposite  directions.  One  of 
the  first  demonstrations  of  this  double  effect  was 
made  by  Kasde  and  Loevenhart  in  experiment- 
ing with  an  enzyme  of  the  animal  bony  known 


acids  and  glycerine.    These  two  chemists  foi 

that  when  they  made  use  of  a  simple  ester 
chemically  analogous  to  the  fats,  namely,  ethyl- 
butyrate,  that  it  was  not  only  split  up  by  Lipase 
into  ethyl  alcohol  and  butync  add,  but  that  die 
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two  last-named  subataDCes  could  be  resj^othfr- 
sized  into  etb^l  butyric  and  water.  In  this  use 
this  reversibibiy  can  be  chemically  expressed  by 
the  following  formula : 


The  PiractiolM  of  the  Gastric  Jnice  —  Tho 
Pawlow  Ezperiinental  Stomach.— B}r  means 
of  a  very  inRCnious  surgical  operation  the 
Russian  physiologist  Pawlow  prepared  a  second- 
uy  artificial  stomach  from  the  walls  of  the  en- 
tire  organ  in  the  dog.  The  aim  of  the  ooeration 
was  to  separate  the  stomacb  into  a  smaller  and 
larger  stomacb  tn  such  a  manner  that  the  two 
portions  did  not  communicate,  bat  were  sepa- 
rated by  i  partition  made  of  the  mucous  mem- 
branes  of  the  stomach.  The  larger  portion  of 
the  stomach  is  so  sewed  up  that  it  remains  in 
continuity  with  the  general  digestive  tract  The 
smaller  stomach  is  made  lo  open  on  the  surface 
of  the  abdomen  by  a  fistula,  it  was  found  by 
experiment  that  the  juice  secreted  b^  the 
smaller  stomach  has  the  same  composition  as 
that  produced  by  the  large  stcsnacn.  It  had, 
moreover,  the  advantage  of  being  free  from 
admixture  wiA  food  because  tio  food  K>uld  get 
into  the  lesser  or  artificial  stomach. 

The  gastric  juice  thus  obtained  has  a  specific 
gnvity  of  1003—1005.    It  connsts  of  99Mr  cnt 


0.2  per  cent.  It  is  this  HCl  acid  that  expUio* 
the  mversion  of  cane-sugar  into  equal  molecules 
of  glucose  and  fructose  in  the  stomach,  for  it  baa 
been  erroneously  thought  that  the  gastric  juice 
contains  a  ferment  to  which  the  name  loveitaie 
is  given,  and  lo  which  this  action  was  assigned. 
Similarly  a  varie^  of  sugar  which  occurs  in 
dahlia  tubers  and  known  as  laidin  it  converted 
by  the  HCl  acid  of  the  gastric  jiucc  into  fnio- 

Gaslric  juice  has  three  ftmctitms  in  addition 
to  that  alrndy  mentioned.  It  cotiverts  proteids 
into  proteoses  by  virtue  of  the  HCl  acid  and 
pepsin  it  contains ;  secondly,  it  coagulates  milk, 
and,  thirdly,  it  acts  on  neutral  fats  but  only  such 
as  are  in  the  form  of  fine  emulsion,  such  as 
yolk  of  eggs  and  milk. 


be  represented  ii 


Soluble  Globulin 
Acid  Uetaprotdn 
Primary  Proteoses 
Secondary  Proteoses 
Peptones. 


fected  by  peptic  digestion  in  the  time  avulable 
in  the  stomach.  The  collagen  of  connective 
tissue  is  probably  converted  first  into  gelatine 
and  then  into  gclaloses  and  gelatine  peptones. 
The  protein  constituent  of  the  conjugated  pro- 
teins IS  usually  converted  Into  proteose  and  pep- 
tone, the  prosthetic  group  being  set  free.  Thus 
in  the  digestion  of  nucleo-profein  by  gastric 
juice  an  insoluble  residue  of  nudein  is  formed; 
in  the  digestion  of  mucin  (gluco-protdn), 
Elucosatnine  Is  found  in  the  products. 

The  effect  of  gastric  juice  upon  caseinogen 
tat  phospho-protein  of  milk  is  peculiar  in  that 
tbere  is  a  conversion  of  the  caseinogen  into  a 
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comparabvely  iiBoIuble  substatKe,  caaeia  This 
action  of  gastric  juice  has  been  for  many  years 
ascribed  to  a  separate  ferment  called  rennin, 
but  latterly  evidence  has  been  brought  forward 
which  su^ests  that  the  formation  of  casein 
from  caseinogen  is  due  to  pepsin  itself.  The 
matter  has  not  been  conclusively  settled,  and  it 
will  be  convenient  to  retain  the  term  rennin  in 
the  meantime  when  describing  the  effect  of 
gastric  juice  on  caseinogen. 

Adduig  rennin  to  milk  iuid  allowing  it  to 
stand  at  a  temperature  of  37°  C  the  milk  soon 
becomes  clotted,  and  after  a  time  the  clot 
shrinks,  squeerinx  out  a  clear  fluid,  whey, 
which  contains  all  the  constituents  of  miUt 
exe^  caseinogen  and  fat. 

lliree  factors  are  necessary  for  the  forma- 
tion of  the  dot,  namely,  caseinogen,  rennin  and 
lime  salts.  If  rennin  is  added  to  a  solution  of 
caseinogen  and  the  mixture  is  kept  for  a  short 
time  al  a  temperature  of  37°  C,  and  then  boiled 
to  kill  the  enzyme,  the  addition  of  caldum 
chloride  will  bring  about  the  formation  of 
casein.  Obviously  the  enzyme  has  produced 
some  cban^  in  the  caseinogen,  and  the  only 
factor  required  to  complete  tte  converuon  into 
casein  is  the  addition  of  lime  salts.  The  process 
may  be  represented  thus : — 


Casein. 

Gastric  juice  also  acts  upon  neutral  fats,  but 
only  on  those  which  are  in  the  form  of  a  fine 
emulsion,  such  as  yolk  of  egg  and  milk.  The  fats 
are  split  into  glycerol  and  fat^  adds  by  the 
agency  of  an  enzyme,  lipase.  The  fat-s^fitttng 
function  of  ^tric  juice,  however^  is  limited  in 
extent,  and  is  of  relativdy  small  importance  as 
compared  with  that  which  takes  place  in  the 
small  intestine.    Pepsin  indirectly  assists  the  di- 

Sstion  of  fat  by  dissolving  the  cell  envelopes  of 
e  fats'  cells  oi  adipose  tissue  contained  in  the 
food.  In  this  way  fat  is  set  free  and  prepared 
for  the  subsequent  digestive  action  of  pancreatic 

Nervous  Control  of  the  Secretion  of  Gm- 
tric  Juice. —  When  a  dog  that  has  been  pro- 
vided with  a  Pawlow  accessory  stomach  sees 
food  or  simply  smells  food  gastric  juice  begins 
to  drop  from  the  canula  in  the  accessory  stom- 
ach. Also  if  the  asophagus  of  the  dog  is 
divided  and  the  two  ends  sewed  to  the  surface  at 
the  lower  part  of  the  neck,  food  may  be  masti- 
cated and  swallowed  by  the  animal,  but  none  of 
it  will  reach  the  stomach  because  it  falls  out 
of  the  end  of  the  cesophageal  fistula.  In  such 
an  animal  when  food  is  eaten  a  secretion  of 
gastric  juice  from  the  accessory  stomach  takes 
place ;  as  no  food  has  reached  the  stomach  this 
indicates  that  the  first  secretion  is  due  to  a 
nervous  reflex.  The  secretion  of  gastric  juice 
will  not  occur  if  both  Vagi  nerves  are  cut 

The  efferent  nerves  to  gastric  secretion  are 
therefore  the  two  Va(^.  When  juices  produce 
purely  nervous  influence  in  the  absence  of  atiy 
food  reaching  the  stomach  it  is  called  a  psychic 
secretion  or  appetite  juice. 

The  Chemical  Hechanism  of  Gastric  Se- 
cretion,—Gastric  juice  may  be  secreted  even 
after^the  two  Vagi  are  divided.    This  type  of 
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is  followed  in  froin  20  to  30  minutes  by  a 
secretion  of  gastric  jnice.  The  substances  wnich 
Stimulate  gastric  secretion  act  by  directly  excit- 
ing the  cells  of  the  gastric  membrane,  which, 
in  turn,  produce  a  honnone.  '  The  word 
hormone  comes  from  the  word  iipfuiu 
(I  stimulate).  There  is  a  hormone  formed  in 
tile  pyloric  end  of  the  stomach,  according  to 
Edldns.  It  is  called  gastric  secretin  or  Gastrin. 
Hormones  are  readily  difEusible.  They  are  of 
low  molecular  weight  and  each  exercises  a 
specific  function  in  stimulating  the  activity  of 
one  particular  organ  or  tissue,  and  when  this 
function  is  performed  it  is  rapidly  destroyed  in 
the  body.  It  does  not  act  as  an  antigen,  that 
is  does  not  excite  the  production  of  an  anti- 
body which  would  interfere  with  the  perform- 
ance of  its  function. 

The  hormones  of  the  body  are  not  destroyed 
tw  boiling  like  the  ferments  but  are  soon  oxi- 
(Ezed  in  the  body,  especially  in  the  presence  of 
alkalis. 

The  Compoiition  and  Ftuctiong  of  Pan- 
creatic Juice. — Pancreatic  juice  may  be  obtained 
from  animals  by  introducing  a  canula  into  (he 
pancreatic  duct  and  by  an  operation  providing 
an  external  opening  for  this  canula  to  empty 
itself  into  vessels  tied  underneath  the  abdomen 
of  the  animal  As  early  as  1677  Rene  de  Graaf 
emi^c^ed  a  method  of  obtaining  pancreatic 
juice  and  published  an  illustration  of  a  dog 
with  a  pancreatic  and  also  a  salivary  fistula. 
Consult  Ernest  H.  Starling's  work  on  'Recent 
Advances  in  the  Physiology  of  Digestion' 
(page  81). 

Pawlow's  method  of  making  a  permanent 
fistula  is  to  cut  out  a  patch  of  the  duodenal  wall 
with  the  opening  of  the  pancreatic  duct  Ln  its 
centre  and  stitch  up  the  gap  in  the  duodenum 
and  then  suture  this  patch  containing  the  open- 
ing of  the  duct  into  the  abdominal  wall.  Pan- 
creatic juice  obtained  in  this  way  is  a  clear, 
limpid  fluid  with  a  specific  gravity  of  1006, 
strongly  alkaline  in  reaction.  The  degree  of 
alkalinity  is  such  that  equal  volumes  of  gastric 
juice  and  pancreatic  juice  neutralize  each  other. 

Pancreatic  juice  contains  four  enzymes,  a. 
nucleo-protein,  inorganic  salts,  chief  of  which 
is  sodium  carbonate.  The  enzymes  are  a  pro- 
tase  called  Trypsin,  converting  proteins  mto 
peptones  and  polj-peptid.s ;  a  diastase  called 
Amylopsin  which  convcas  starch  into  maltose, 
bin  unlike  saliva  the  amylase  of  pancreatic  juice 
is  capable  of  digesting  unboiled  starch ;  thirdly, 
it  contains  a  lipase  called  Steapsin,  and  fourthly 
contains  a  milk  curdling  enzyme. 

Pure  pancreatic  juice  obtained  directly  from 
the  duct  without  coming  in  contact  with  the 
intestinal  membrane  possesses  no  action  on  pro- 
teins. If,  however,  the  juice  has  flowed  over 
the  duodenal  membrane  it  becomes  proteolytic 
The  inactive  juice  contains  not  Trypsin  in  its 
active  state  but  it  contains  Trypsinogen,  which 
is  a  precursor  oi  Trypsin. 

Trypsinogen  is  converted  into  active  Tryp- 
sin by  an  activator  or  coenzyme  which  is 
formed  in  the  mucous  membrane  of  the  small 
intestines  and  the  name  Enterokinase  has  been 
(riven  to  this  activator.  Trypsinogen  may  also 
to  Tiypsin  bj;  calcium  salts,  but 


mucous  membrane  of  the  small  intestine.  The 
production  of  this  hormone  is  brought  about  by' 
the  presence  of  the  acids  of  the  gastric  contents 
when  they  enter  the  duodenum. 

Fawlow  has  shown  that  stimulation  of  the 
vagus  will  start  a  small  flow  of  the  pancreatic 
juice  even  when  the  pylorjjs  of  the  stomach  is 
ligatured  so  that  the  passage  of  acid  contents 
from  the  stomach  into  the  duodenum  is  pre- 
vented. It  is  possible  that  the  first  few  cc  of 
juice  of  the  pancreas  that  are  secreted  may  be 
of  nervous  origin. 

Secretin  is  not  secreted  in  its  complete  or 
active  form,  bul  as  a  precursory  state  called  pro- 
secretin, and  the  amount  of  secretin  in  former  as 
shown  by  the  amount  of  pancreatic  juice  that  is 
secreted   varieswith   the   nature   of   the   food. 


Protein 

Soluble  Globulin 

Alkali  Uetaprotein 

Priimfy  Proteotes 

Secondaiy  Proteose* 
Peptonca 

Pcdypcptids  and  Anuno-adda 
The  action  of  the  pancreatic  juice  on  starch 
is  effected  by  an  enzyme  called  Amylopsin  or 
Amylase  forming  maltose  from  starT:h,  but  as 
the  maltose  Is  formed  it  is  hydrolyzed  by  a 
ferment  called  Maltase  contained*  in  the  pan- 
creatic juice  and  also  in  the  intestinal  jtdcc. 
Under  the  influence  of  maltase  each  midecule 
of  maltose  takes  up  a  molecide  of  water  and  is 
split  into  two  molecules  of  dextrose.  Pan- 
creatic Juice  differs,  howerer,  from  the  intes- 
tinal juice  in  having  no  similar  action  on  other 
di saccharides,  such  as  lactose  and  cane  sugar. 

Action  of  Pancreatic  Juice  on  Fats. —  If 
neutral  olive  oil  be  shaken  with  pancreatic  juice 
and  the  mixture  kept  at  a  temperature  of  37°  C, 
the  fatty  ester  will  be  hydrolyied, .  producing 
fatty  acid  and^ycerine,  and  the  reaction  will 
become  acid  The  digestion  of  fats  is  greati^ 
aided  by  the  presence  of  bile  and  also  mediant- 
cally  assisted  by  the  formation  of  soaps.  Some 
of  the  fally  add  which  is  set  free  combines  with 
the  alkali  of  the  intestinal  contents  to  form  soap. 
Each  fat  droplet  becomes  coated  with  a  fine 
film  of  soap,  which  prevents  it  from  coalescing 
with  adjacent  fat  droplets  and  in  this  way  the 
formation  of  a  still  finer  emulsion  is  brou^t 
about  and  the  fat  made  more  accessible  to  the 
fat- splitting  enzyme. 

Action  of  Pancreatic  Juice  on  Milk. — 
When  pancreatic  juice  is  mixed  with  milk  at  the 
body  temperature  the  milk  soon  clots,  but  as  the 
clotting  stage  is  very  brief,  the  curd  being  dis- 
solved by  the  proteolytic  action  of  the  Trypsin, 
the  milk-curdling  function  has  "been  ascribed  by 
some  authorities  to  the  Tiypsin  and  not  to  a 
special  pancreatic  rennin. 

The  Bile  in  Its  IHgestive  Function.—  Bile 
is  to  be  looked  upon  not  as  a  digestive  juice  in  the 
same  sense  as  saliva,  but  as  an  excretion  which 
incidentally  assists  the  digestive  action  of  the 
pancreatic  juice.  The  reciprocal  relations,  both 
chemical  and  nervous,  existing  between  the  se- 
cretion of  gastric,  pancreatic  juice  and  bile  have 
already  been  described. 

As  tar  as  digestion  is  concerned,  bile  has 
five  important  functions.  (1)  It  precipitates  the 
acid-metaprotein  and  the  proteoses  resulting 
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from  gastric  difjestiop  of  RTOteim,  and  tbe  con- 
versiau  of  a  fluid  or  semi-nuid  material  into  this 
solid  condition  allows  more  time  for  Che  action 
of  pancreatic  juice.  <2)  Bile  salts  act  as  a 
coenzyme  or  activator  to  each  of  the  principal 
ferments  of  the  pancreatic  juice.  In  the  preseace 
of  bile  salts  the  power  of  the  pancreatic  amylase 
is  doubled,  the  proteolytic  power  of  Trypsin  is 
doubled  and  the  action  of  the  pancreatic  lipase 
is  augmented  2D  times.  (3)  Bile  promotes  the 
absorption  of  the  products  of  digestion.  When 
bile  is  prevented  ftora  entering  the  intestine  60 
per  cent  of  the  fat  of  a  meal  passes  into  the 
faxes  undigested,  while  normally  the  fat  should 
almost  have  entirely  disappeared  from  the 
fxces.  (4)  Bile  salts  stimulate  the  peristaltic 
movements  on  the  intestines.  (5)  The  re- 
absorbed bile  salts  stimulate  the  liver  to  further 


Function  of  the  Intestinal  Juice,— Intes- 
tinal juice  converts  Trypsinogen  into  Trypsin 
by  Enterokinase.  It  also  contains  two  enzymes 
which  convert  the  disaccaihides,  cane-suear 
and  lactose  into  monosaccarhides.  These  ter- 
'  meiits  are  called  invertase  and  lactase.  The 
terminal  stages  of  hydrolysis  of  proteins  are 
affected  by  a  ferment  called  Erepsm.  Erepsin 
acts  on  proteoses  and  peptones,  splitting  them 
up  into  amino-acjds.  The  secretin  spoken  of  in 
the  preceding  as  causing  the  secretion  of  pan- 
creatic juice  is  not  poured  out  into  the  lumen 
of  the  intestines  but  reaches  the  pancreas  by 
way  of  the  blood  channels.  It  is  not  a  ferment 
because  it  is  not  destroyed  by  boiling.  The 
normal  stimulus  for  the  secretion  of  intestinal 
juice  is  undoubtedly  this  very  secretin  ahd  pos- 
sibly other  hormones.  It  is  not  satisfactorily 
demonstrated  that  the  intestinal  secretion  is 
influenced  by  a  nervous  factor.  Hemmeler  has 
conceived  of  the  digestive  secretions  as  under 
control  of  two  chemic  factors— (1)  stimula- 
tors, and  (2)  arresters  of  secretion.  The  first 
are  the  hormones  already  described.  The  sec- 
ond he  designates  as  koliones  from  njlitiv, 
to  chedc  or  iidiibit.  Some  of  the  «id  products 
of  digestion  act  as  koliones. 

John  C.  Heumetes,  M.D., 
Professor  in  Medical  Department  of  the  Univer- 
sity of  Maryland. 
DIGHTON  BOCK,  a  boulder  of  "green- 
stone' (in  fact,  bluijh-gray),  in  Berkley,  BriHol 
Giunty,  Uass.,  wposite  Dighton,  the  landing- 
place  for  it;  on  the  east  shore  of  the  Taunton 
River,  about  10  feet  from  low-water  mark,  and 
covered  two  or  three  feet  deep  at  each  flood  tide. 
Il  is  U>4  feet  long  and  about  five  feet  high, 
with  a  flat  face  toward  the  river,  onoe  covered 
with  inscribed  characters  varying  from  scratches 
lo  onC'third  of  an  inch  deep,  not  chiseled,  but 
"pecked*  in.  For  many  years  the  stream  of 
visitors,  unchecked  by  any  authority,  so  often 
scrubbed  off  the  titbl  deposits  of  diit  with 
brooms  and  water  to  see  the  characters  inore 
plainly,  that  most  of  the  latter  are  ^aced  and 
the  whole  past  effective  study.  From  old  draw- 
ings, however,  and.  comparison  with  similar 
petroglyphs  elsewhere,  there  is  no  doubt  it  is 
Indian;  Schoolcraft  says,  in  the  symbolic  char- 
acter of  the  Kekeewin.  (Consult  Garrick  Mal- 
leiy  in  annual  report  of  the  Bureau  of  Ethnol- 
ogy, 1888-89,  pp.  85-86.  762-764;  from  Dr.  Hoff- 
man's examination  of  1886>.  Enthusiasts  at 
various  times  have  made  wonderful  ini«[i>reU- 


tions  of  it.     Rafn  of'  Copenhagen  fottnd  the 

name  of  Thorfum  on  the  drawing  sent  him  (con- 
sult his  correspondence  with  the  Rhode  Island 
Hislorica!  Society  1S30-34,  in  'Aniiquitates 
Americajse,  Copenhagen,  1837),  and  thought  it 
a  record  of  the Vinland  settlement:  an  Oriental- 
ist deciphered  '^melek"  (king),  and  considered 
it  Phoiniciaii,  and  another  believed  it  Scythian. 
Many  drawings  have  been  made  of  it  since  the 
BrstDy  Sajnuel  Danforth  in  1680,  and  a  second 
by  Cotton  Mather  in  1712;  for  which,  and  a 
picture  of  Che  rock  in  situ,  see  Rafn  as  above, 
and  for  the  drawings,  the  report  above  cited. 

DI  GIACOMO,  di  jaTco-mo,  Salvatore, 
Italian  dramatist  and  poet :  b.  Naples  1862,  He 
made  exhaustive  studies  of  Naples,  its  environs, 
history  and  antiquitieSj  and  his  literary  work 
bears  an  mistakable  evidence  of  his  luiowlcdge 
in  this  field.  He  wrote  his  plays  and  poems 
in  the  popidar  dialect  of  Naples.  They  at- 
tained great  popularity  throughout  Italy  and 
translations  exist  in  French  and  German.  The 
plays  include  'O  Voto' ;  'A  San  Francisco'- 
'O  mese  mariano';  'Assunta  Spina*;  'Quand 
I'amour  meurt.'  In  1910  a  collected  edition  of 
his   works   appeared   at  Lanciano. 

DIGIT,  in  arithmetic,  usually  signifies  aiw 
one  of  the  10  numerals^  1,  2,  3,  4,  5,  6,  7,  8,  9,  0, 
though  zero  was  originally  not  regarded  as  a 
digit.  The  word  comes  from  digitus,  a  finger, 
thus  indicating  the  humble  means  originally 
employed  in  computations.  In  mediaeval  times 
10,20  ,.,  90  were  called  articles,  and  their 
combinations  with  digits  were  called  composites. 
Digit  is  also  a  measure  of  a  finger's  breadth 
eqL^  to  three-fourths  of  an  inch. 

Digit,  tR  attronouiy,  is  the  measure  by  which 
.  we  estimate  the  quantity  of  an  edipse.  The 
diameier  of  the  sun  or  moon's  disc  is  conceived 
to  be  divided  into  12  equal  parts,  called  digits ; 
and  according  to  the  number  of  those  ^arts  or 
digits  which  are  obscuieiL  so  many  digits  are 
said  to  be  eclipsed.  When  the  luminary  is 
wholly  covered,  the  digits  eclipsed  arc  precisely 
12;  and  when  it  is  more  than  covered,  as  is 
frequently  the  case  in  lunar  eclipses,  then  more 
than  12  digits  are  said  to  be  eclipsed. 

DIGITALIN,  dli-i-tA'lin,  the  commercial 
same  for  a  compound  substance  extracted  from 
the  seeds  of  the  common  fox^ove  {Digitalis 
p*rpurea),  and  containing  digitoxin  and  the 
three  glucosidea.  digitonin,  digitalin  and  digi- 
talein;  and  probably  others.  Some  of  these  are 
deadly  poisons,  but  of  great  medicinal  value, 
while  others  arc  almost  inactive  or  harmless. 
The  earliest  extract  was  Homolle's  "digit aline," 
prepared  from  the  leaves  by  the  action  of  al- 
cohol,  acetic  acid,   lead  oxide,  and  ether.     It 


or  elher,  and  has  been  used  in  medicine,  under 
the  name  of  digitalin  or  digitalis.  Il  contains 
digitoxin  and  a  glucosid^  digitophyllin ;  the  lat' 
ter  being,  apparently,  identical  with  the  "crys- 
talline digitalm"  of  Nativelle.  But  no  dighalin 
proper,  or  digilonin  is  fotmd  in  the  leaves  of 
the  foxglove.  Another  digitalin  was  obtained 
by  Walz  by  treating  that  of  Homolle  with  ether 
and  water ;  it  is  a  sort  of  "camphor."  yellow, 
amorphous,  soluble  in  water,  and  very  power- 
ful in  its  action,  and  has  received  the  name 
"digital eln.^  Aitother  chemist,  Nativelle,  di- 
taiqed  from  the  leaves  two  crystalline  bodies. 
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known  as  di{ritalifi  and  di^tin,  and  an  amor- 
phous one  called  digitalein.  It  is  to  this  last- 
named  substance  thai  the  powerful  physiological 
action  of  the  dru^  is  to  be  ascribed.  Digitalin, 
prepared  by  vanous  processes,  and  probably 
not  chemically  pure,  is  employed  in  medicine, 
being  useful  in  stimulating  the  action  of  a 
weak  heart  and  effective  also  in  removing  dro^ 
sical  fluid  by  its  action  on  the  kidneys;  but  it  is 
apt  to  deran^  the  stomach  and  bowels,  cause 
loss   of  appetite,  etc. 

DIGITALIS,  dlj-i-tilis,  a  name  given  to 
the  leaves  of  the  plant  Digilalii  purpurea  (see 
Foxgmjve),  of  the  second  year's  growth.  This  is 
a  biennial  herb  which  is  largely,  cultivated  for 
omamenL  It  is  about  two  to  five  feet  high. 
with  large  succulent  leaves  and  tubular  urn- 
shaped  purple  flowers  growir^  in  a  raceme.  It 
is  a  native  of  southern  and  central  Europe,  and 
is  extensively  cultivated  throughout  the  world, 
although  the  cultivated  leaves  are  not  as  service- 
able as  those  of  the  wild  plant.  The  leaves, 
which  lose  on  drying  about  75  per  cent  in 
weight,  are  mostly  obtained  from  the  wild  plants 
growing  in  the  mountainous  regions  when  two- 
thirds  of  the  flowers  are  expanded.  The  leaves 
should  not  be  kept  more  than  one  year,  as  the 
quality  deteriorates  very  rapidly.  The  active 
principles  in  the  digitalis  leaves  consist  of  four 
or  five  glycoddes :  dig^toxin,  digitophyllin,  dig- 
italin,  digitalein  and  digitonin.  The  seeds  also 
contain  laree  amounts  of  active  glycocides.  The 
action  of  digitalis  on  the  body  is  complex.  It  is 
primarily    a    local    irritant    causing    seconda^ 

Paralysis  of  the  sensory  nerve- endings.  (I  is 
itter  to  the  taste,  followed  by  burning  and 
swelling  of  the  mucous  membrane.  It  is  an  irri- 
tant to  the  intestines,  where  it  mav  cause  nausea 
and  vomiting.  After  absorption  the  chief  action 
of  the  drug  is  on  the  central  nervous  system, 
the  heart  and  the  blood  vessels.  TTie  action  tm 
the  nervous  system  is  of  secondary  value  to  the 
heart  activities,  altfaouKh  there  is  distinct  stimu- 
lation throughout.  The  action  of  the  drug  on 
the  heart-muscle  is  the  most  important  property 
possessed  by  dintalis,  both  pharmacologically 
and  therapeutically.  Here,  by  reason  of  the 
complicated  physioltwy  of  tne  heart  action, 
the  differing  effects  ofdigitalis  on  this  Qnpn  are 
somewhat  difficult  to  comprehend.  Digitalis 
Stimulates  primarily  the  muscular  fibres  of  the 
heart.  It  stimulates  the  cardiac  nervous  gang- 
lia; and  it  stimulates,  and  then  paralyzes,  the 
cardiac  inhibitory  nerve,  the  pneumogastric. 
Thus  the  normal  heart,  under  the  action  of  small 
doses  of  digitalis,  is  at  first  made  to  beat  some- 
what more  strongly  and  rapidly;  but  as  soon  as 
its  action  upon  the  pneumogastric  becomes  mani- 
fest, in  larger  and  increasing  doses,  the  heart 
action  becomes  more  powerful  and  is  somewhat 
slowed;  and  in  full  medicinal  doses,  frequently 
used  in  medicine  when  the  effects  of  digitalis  are 
desired,  the  action  of  the  heart  is  much  strcmger 
and  considerably  slower.  The  blood-pressure  is 
high,  and  the  arteries  are  contracted.  If,  how- 
ever, the  use  of  (Ugitalis  is  pushed  beyond  this 
point,  its  action  as  a  paralyzant  of  the  pneumo- 
gastric begins  to  be  evident.  By  reason  of  this 
loss  of  the  inhibitory  action  of  the  pneumogas- 
tric, the  heart  action  at  first  is  stronger,  and  the 
beat  becomes  more  rapid.  If  still  further  toxic 
doses  are  given,  the  heart  rnns  away,  as  it  were. 
It  beats  very  rapidly,  irregularly,  and  with  in- 


creasingly weakened  force,  until  it  finally  stops 
exhausted.  Digitalis  also  increases  the  secre- 
tion of  urine;  it  raises  .the  pressure  of  the  blood 
vessels,  and  increases  the  amount  of  blood  in 
all  the  organs  of  the  body,  including  Ihe  heart 
itself.  It  is  thus  one  of  the  great  cardiac 
tonics,  when  used  within  physiological  limits,  and 
is  indicated  in  most  cases  of  heart  disease  where 
there  is  malnutrition  caused  by  the  dilatation  of 
the  chamber  or  a  leakage  of  me  valves. 

DIGNB,  dS'n/,  France    capital  of  the  de- 

ertment  of  Basses-Alpes,  60  miles  northwest  of 
arseilles,  at  the  confluence  of  the  Bltenne 
and  the  Entrance.  It  is  encircled  by  walls,  and 
has  narrow,  crooked  streets.  It  contains  a  pub- 
lic library,  a  modem  lycie  and  a  cathedral.  It 
is  an  important  fruit-growing  centre  and  has  a 
trade  in  dried  fruits,  confits,  marble,  honey, 
wax,  woolens,  linen,  skins  and  leather,  etc. 
There  are  hot  saline  springs  nearby.  Dinia 
was  its  name  in  Roman  days  and  it  is  mentioned 
by  Pliny.  In  1629  its  population  was  nearly 
wiped  out  by  the  plague.  Consult  Guicharo, 
'Souvenirs  historiques  sur  la  Ville  de  Digne  et 
SBS  Environs'    (Digne  1847).    Pop.  7,317. 

DIJKSTRA,  dik'stra,  WaUn«,  Frisian  poet : 
b.  Vrouwen  Parish,  Fricsland,  1821,  His  nu- 
merous poetical  works  contributed  ^[reatly  to 
the  spread  and  cultivation  of  the  Frisian  lan- 
guage and  literature.  His  best-known  works 
are  'Doaitse  mei  de  noardsce  balke'  (3d  ei, 
1875);  'De  silveren  rinkelbcP  (3d  ed.  1887); 
<In  doaze  fol  aide  snypsnaren,'  in  collaooration 
with  Van  der  Meulen  (2d  ed^  1382) ;  'Friske 
winterjounenocht'  (5  vols.,  1861-76)  ;  and  'Uit 
Frieslands  volksleven  van  vroeger  en  later' 
(Leeu warden  1892),  by  many  deemed  bis 
greatest  work. 

DIJOM,  de-shoA'  (andent  Dibio},  Fiaoce. 
chief  town  in  the  department  of  Cotes  d'Or,  and 
formerly  capital  of  the  old  duchy  of  Burgundy. 
It  is  a  well  and  regularly  built  town,  situated  at 
the  confluence  of  the  rivers  Ouche  and  Suion, 
211  miles  southeast  of  Paris  by  rail.  It  is  en- 
circled 1^  eight  forts,  those  formerly  nearest 
the  dty  having  made  way  for  handsome  boule- 
vards. The  church  of  Saint  B£nigDe  (who  was 
mar^rcd  here  in  the  2d  century)  is  tfje  most 
important  ecclesiastical  structure;  its  choir  is 
o^  the  13th  and  nave  of  the  14th-  centuries. 
Down  to  the  Revolution  there  existed  a  curious 
circular  church  in  imitation  of  that  of  the  Holy 
Sepulchre,  with  a  spire  300  feet  high.  Tbe 
church  of  Notre  Dome  is  of  pnre  Burgundian 
Gothic  and  possesses  a  clock  of  date  1382,  The 
church  of  Saint  Jean  b  a  12th  century  structure 
now  degraded  into  a  hay-store.  The  palace  of 
the  dukes  of  Burgundy,  begun  1366,  now  docs 
duty  as  town-hall,  but  its  front  has  been  en- 
tirely modernized.  The  carvings  and  tracery 
within  are  eicquisite.  The  museum  is  specially 
valuable  for  its  collection  of  relics  and  monu- 
ments of  medianral  times.  Tbe  theatre  has  a 
fine  Corinthian  portico.  The  ancient  burial 
place  of  the  dukes  of  Burgun<hr,  founded  in 
1383,  now  serves  as  a  limatic  asylum.  Dijon  is 
the  seat  of  a  university  with  three  faculties  and 
B  valuable  library.  It  is  the  centre  of  the  wine 
trade  of  Burgundy,  is  famou»  for  its  mustard 
and  has  manufactures  of  machinery,  automo- 
biles, boots  and  shoes,  flour,  beer,  Inscuits  and 
soap.  Dijon  was  the  birtbDiace  of  Bossuet.  It 
was  in  Gennan  occupation  in  1^   Pop.  76,847. 
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DIKA,  dele*,  a  Tegetable  fat  ohtamed  frofU 
tlie  seed  of  a  West  Airican  tree,  Irvingia  bar- 


makes  very  ostrd  soaps.    The  tree  has  ahemate, 
entire  leaTCs  and  drnpaceous  fruit*. 

DIKAMALI,  dnc-4-mai1,  a  resin  exuding 
from  Indian  trees  oi  the  genus  Gardenut,  espe- 
cially G.  lueida  and  G.  gummifera,  a  sohttion 
of  which  is  used  to  dress  wounds  and  open 
sores.    These  trees  belong  to  the  family  Rubio- 

DIKB.    See  Dyke. 

DIKB^  tx  geology,  a  term  xatd  to  describe 
a  mass  of  igneoQs  rock,  lilluig  a  fracture  in 
(Ome  other  rode.  It  may  be  verticH],  indined 
or  even  honz(»ital.  The  filling  rock  -was  in- 
jected in  a  fluid  condition.  Dflces  vary  from 
ults  in  that  the  Utter  are  intruded  along  bed< 
ding  planes  parallel  to  the  stratificalion  of  sedi- 
mentary rocks.  A  sin  may  vary  from  horicoiv 
tal  to  vertical,  depending  on  the  position  of  tlie 
beds  between  which  it  Is  intruded.  A  very  small 
dike,  a  fraction  of  an  inch  diroDgli  and  a.  few 
inches  long,  projecting  from  some  larger  ig< 
neotis  body,  is  known  as  an  apophysis.  Dikes 
and  sills  may  consist  of  either  basic  or  acidio 
rocks,  and  are  usually  much  greater  in  two  di- 
mensions than  in  tlie  third,  being  froM  a  few 
inches  to  several  feet  in  thickness,  and  often 
hundreds  of  feet,  or  even  many  miles  in  length 
and  breadth.  It  is  not  uncommon  for  yahuUe 
minerals  to  be  associated  with  dikes. 

DIKB,  deld,  in  Grecian  mythology,  the 
avenger  of  wrong  and  the  rcwarder  of  virtue. 
She  IS  the  daughter  of  Zens  and  Themis  and  is 
considered  one  of  the  HorK, 

DIKOA.  de-kd'4,  Africa,  town  of  the  old 
kingdom  of  Bornu,  m  central  Africa,  included 
in  the  former  German  colony  of  Kainerua, 
about  25  miles  south  of  Lake  Chad.  It  is  forti- 
fied and  was  at  one  time  the  residence  of  the 
ruler  of  the  native  kingdom.  Fop.  15,000  to 
AOOO. 

DILATATION.    See  MiART-insEAnE. 

DILBMMA  (from  Gr.  dis.  twice,  and 
Ultima,  an  assumption),  in  logic,  an  argument 
in  which  the  same  conclusion  may  be  drawn 
from  two  contrary  propositions.  A  person  is 
said  to  be  in  a  dilemma,  or  on  "the  horns  of  A 
dilemma,*  when  each  of  several  courses  of  ac- 
tion would  lead  to  an  unsatisfactory  result.  We 
append  one  of  the  most  famous  of  the  classical 
dilemmas,  A  young  rhetorician  said  td  an  old 
Sophist:  'Instruct  me  in  pleading  and  I  shall 
pay  you  when  I  gain,  a  cause'  The  master  sued 
lor  the  rcwardT  and  the  scholar  eluded  the 
claim  by  a  dilemma.  'If  I  gain  my  cause  I 
shall  not  pay  you,  because  the  award  of  the 
judge  shall  be  agamst  you.  If  I  lose  it  I  may 
witfiiold  it,  as  1  shall  not  have  gained  a  cause* 
The  master  mjlied:  *I£  you  gain  you  must 
pay  me,  because  you  promised  to  pay  me  when 
yon  gamed  a  cause;  if  ^u  lose  ^u  tnptt  pay 
tne,  because  the  judee  will  award  it'  When  the 
case  came  before  the  judges  they  were  unable 
to  decide  it 

DILETTANTE,  dT-l^t-tan'tl,  an  Italian  ex- 
pression ;  in  its  original  sense  signifying  a  lover 
of  the  ar^i  and  sciences,  who  devotes  his  Idsnre 
to  f^etn  ^'  a  means  of  amusement  and  gratifica- 


tioo,  Tlie  terin  was  originally  applied  toa 
lover  of  Italian  vocal  music,  and  was  at  one 
time  the  name  of  a  party  which  upheld  the  su- 
periority of  that  class  of  music.  In  contemn 
porary  usage  the  word  has  come  to  mean  more 
or  less  of  an  artistic  irifler.  In  1734  a  number 
of  geiRlemen  founded  a  Dilettanti  Society  in 
London,  wttfa  the  object  of  cotnbining  social  In- 
teiccmrvewith  the  cultivation  of  artistic  knowl- 
edge. On  the  rapid  accumulation  of  the  funds, 
the  members  resolved,  in  1764,  to  send  out  an 
expedition  to  collect  details  and  drawings  of  the 
most  remarkable  artistic  monuments  of  ait- 
tiquity.  Messrs.  Oiandler,  Revett,  Stewart  and 
Pars  accotrtingly  were  sent  to  Asia  Minor  and 
returned  wilh  the  materials  for  the  splendid 
work  on  Ionian  Antiquities,  published  at  the 
exfjense  of  the  Bociett^  the  first  volume  ot 
which  was  issued  in  1709;  a  secondjvolume  was 
published  in  1?97,  and  a  third  in  1840.  Ao>ong 
other  works  published  by  the  society  ar« 
*S|>e{;in<ns    of    Ancisnt    Sculpture,    Egyptian, 


Temples  of  JE^na,  and  Bassie' 
Codcerell  (folio;  London  1860). 

DILIGENCE,  the  name  origmall^  given  in 
French-speaking  oounlries  to  a  public  convey- 
ance of  me  nature  of  a  stage-coach.  The  name 
was  also  adoirtod  by  other  countries  for  their 
public  carriages.  The  French  diligence  was  a 
national  vehicle  going  over  regular  routes  pe> 
riodically.  It  was  a  'huge,  heavy,  cumbersome 
affair,  upon  fotrr  bn>ad  wheels  which  never 
covered  a  greater  distance  than  six  miles  an 
hour.  It  had  three  compartments  designed  for 
the  same  nnmbcr  of  classed  passengers.  Two 
officials  accompanied  the  diligence  on  its  trip; 
a  pottillan,  who  managed  the  hordes,  and  a  cori' 
wcteiir,  who  looked  after  the  passengers  and 
their  traps. 

'  In  low,  the  care  and  attention  which  a  per* 
son  is  required  to  show  in  a  given  ^aituation  in 
bis  relalionB  witK  others.  There  are  three'  de- 
grees recogniied  by  jurists :  ordinaiy,  less  than 
ordinary  and  more  tnan  ordinary,  ft  is  a  tern 
of  freq^uent  occurrence  in  the  law  of  oegligence 
and  bailments. 

DILKE,  Charles  Wentworth,  Enatidi 
journalist,  antitiuaiy  and  critic;  b.  8  Dec.  I789; 
d.  Hamp^ire,  10  Aug.  1864.  He  entered  the 
dvil  service  as  a  voutb,  became  a  clerk  in  the 
navy  pay  office  and  retired  on  a  pension  in  1836. 
All  nis  leisure  meanwhile  was  devoted  to  litera- 
ture^ and  already  in  1814-16  he  prodnced  a 
continuation  of  Dodsley's  'Old  Plays.*  He  was 
fcn  intimate  friend  of  Keats  and  Imew  Shelk^, 
Leigh  Hunt  and  Tom  Hood.  Keats  went  ta 
Gtay  for  a  time  with  Dilke's  father  at  Chichester 
in  January  1819,  carrying  a  letter  of  introduc- 
tion from  Mrs.  DUke.  Up  to  1829  Dilke  con- 
tributed largely  to  various  reviews  and  ma^ 
sanes,  when  he  joined  the  Athtn^um,  of  wluch 
he  became  editor  in  1830.  He  reduced  its  price 
from  a  shilling  to  4d  (24  cents  to  8  cents),  cnl- 
listed  the  services  of  Lamb,  Barry  ComwaS, 
Saiate-Beuve  and  other  prominent  writer^ 
thereby  raisii^  the  expenses  to  the  extent  durt 
there  was  no  salary  for  himself  —  the  editor. 
After  10  years'  laborious  work  the  Atkenmum 
was  an  established  success  and  in  1846  LKIU 
'became  business  manager  of  tlie  Daily  Ntws,  6f 
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whidi  Charles  Dickens  wu  the  (iret  editor. 
Lack  of  u.ianiinity  among  the  proprietors  led 
to  Dilke's  withdrawal  after  three  yokrs,  when 
be  devoted  himself  entirely  to  contributing  to 
die  Atkenirum,  in  the  columns  at  wbidi  his 
best  work  now  began  to  appear.  Amoi^  his 
more  important  ctxttribiltions  i>  his  series  of 
articles  on  the  mystery  of  the  Junius  letters,  in 
which  he  demolished  ue  claims  to  their  author- 
ship advanced  on  behalf  of  Colonel  Barri,  Boyd, 
Sackville,  Francis  and  several  others.  The  es- 
says are  masterpieces  of  incisive  criticism  aod 
quite  as  intere-tting  as  the  famous  'Letters* 
themselves.  They  were  collected  and  published, 
together  with  his  articles  on  Pope,  Burke,  Swift, 
Wilkes,  Grenville,  etc.,  in  1875  under  the  titte 
of  'Papers  of  a  Critic,'  by  Dilke's  grandson, 
Sir  Charles  Dilke,  in  two  volumes,  prefaced 
with  a  memoir  of  their  author.  Consult  also 
^Dictionary  of  National  Biography'  (VoL  IS, 
London  1^). 

DILKE,  SiK  Cbarlei  WMitwerth,  Ist 
baronet,  English  politician:  b.  1810;  d.  Saint 
Peter^iburg,  Russia,  10  May  1860;  son  of 
Charles  Wentworth  Dilke  (q.v.).  He  was  con- 
nected with  the  Royal  Horticultural  Society 
and  the  Royal  Society  of  Arts.  He  is  best 
known  as  one  of  the  promoters  of  the  great 
International  Exhibition  held  in  London  in 
1851,  for  which  purpose  the  famous  Crystal 
Palace  (now  at  Sydenham,  London,  S.E.)  was 
originaUy  erected  in  Hyde  Park.  He  came  to 
New  York  in  1653  as  commissioner  to  the  In- 
dustrial Exhibition  and  went  in  a  similar  ca- 
pacitr  to  the  Paris  Exposition  of  1855.  Dilke 
was  Icnighted  in  1862  and  appointed  one  of  the 
five  commissioners  for  the  exhilntion  of  that 
year.  His  parliamentary  career  was  imimport- 
aat:  he  represented  VVallingford  as  a  Liberal 
ISbS-ba  He  was  in  Russia  acting  as  commis- 
sioner at  an  exhibition  when  he  died.  He  was 
succeeded  in  the  baronetcy  by  his  s<Ht  Sir 
Oiarles  W.  Dilke.  ILP,  the  well-^nown  states- 
man (q.v.). 

DILKE,  Sm  Chules  Wentworth,  M.P., 
2d  baronet,  English  statesmsn  and  author:  b. 
London,  4  Sept.  1843;  d.  there.  26  Jan.  1911. 
Eldest  son  of  the  first  baronet  of  that  name 
and  grandson  of  the  critic,  C  W.  Dilfce  (q.v.). 
Educated  at  Trinity  Hail,  Caffibridg&  he  was 
graduated  with  honors  and  called  to  tne  bar  in 
1866;  member  Parliament  for  Chelsea  1868-86; 
Under-Secreury  of  State  for  Foreign  Affairs, 
1880-82;  president  of  Local  Goverment  Board 
1882^ ;  cnairman  of  the  Royal  (^immissicm  for 
Negotiations  with  France,  1380-82;  chairman 
of  the  Royal  Commission  for  Housing  of  the 
Working-class,  1884-85;  chairman  of  the  Select 
Committee  on  Income  Tajc,  1906,  He  trav- 
ded  in  Canada  and  the  United  States  in  1866'; 
thence  to  Pananu^  New  2^1and,  Australia  and 
Tasmania,  studying -the  colonies  at  first  hand, 
returning  home  across  Ceylon,  India  ana 
Em>t.  On  his  return  he  published  'Greater 
Britain:  .a  Record  of  Travel  in  English-speak- 
ing Countries  during  1866-67'  (2  vols.,  1868). 
The  work  instantly  took  its  place  as  a  classic, 
passing  throu^  numerous  editions  in  Great 
Britain  and  America.  Inheriting  the  Athntttum 
from  his  father  and  grandfather,  he  also  be- 
came proprietor  of  Notes  and  Queries,  devoting 
himself  to  editorial  work  for  a  time.  His  re- 
elwtion  tg  Parliament  frw  opposed  in  1874  on 


the  ground  that  he  openly  avowed  Utf  pM- 
erence  for  a  republican  form'  of  gorero- 
nwnt,  but  he  retained  his  seat.  In  1S75  he 
Inade  another  tour  of  the  world,  this  time 
including  China  and  Japan  in* his  itinerary. 
His  strong  predilection  for  France  gained  him 
the  friendship  of  many  public  men  in  that 
country. 

Though  nominally  a  Liberal  in  politics, 
Dilke  leaned  to  the  radical  section  of  the  party. 
How  he  first  obtained  office  is  told  in  Lord 
Morley's  'Life  of  Gladstone,'  In  the  forma- 
tion of  his  second  administration  in  1880  Glad- 
stone had  already  distributed  all  th«  great  posts 
among  the  *patrkian  whigs,*  wfaeo  be  was 
warned  not  to  overloc^  uie  radical  l^dera. 
He  sent  for  Dilke,  who  promptly  icfused  to 
serve  unless  either  himself  or  Chamberlain 
(the  late  Joseph)  were  in  the  Cabinet  and  that 
the  other' wMud  then  accept  a  subordinate  post. 

In  the  tad  Chamberlain  was  chosen  and 
placed  at  the  Board  of  Trade,  and  Dilke  be- 
came undtr-secretary  to  the  foreign  office,  a 
post  not  involving  a  seat  in  the  Cahinct  Be- 
tween 1880  and  1S85  he  held  the  various  posi- 
tions mentioned  above.  After  the  collapse  of 
the  Gladstone  ministry  in  June  1885,  Dilke  came 
out  of  office  —  never  to  return,  for  in  February 
1886  fell  the  tragedy  that  blasted  his  politico 
career,  the  Crawford  divorce  case.  His  resigna- 
tion was  inevitable;  in  bis  valedictory  address 
to  his  constituents  he  said  ...  'I  can  only 
assure  you  ...  as  I  have  already  often  as- 
sured you,  and  with  equal  aolemnity  sworn  in 
court,  that  ^  I  am  innocent  of  the  charges 
brought  against  me.  .  .  .*  Dilke  had  been  a 
widower  since  1874;  in  1885  he  married  the 
widow  of  the  Rev.  Mark  Pattison.  She  was 
in  India  at  the  time  the  scandal  became  ~;public 
and  directly  showed  her  confidence  in  his  in- 
nocence by  announcing  their  en^gement.  In 
1892  he  returned  to  pubHc  life  as  Liberal  member 
for  the  Forest  of  Dean  division  of  Gloucester- 
shire, which  scat  he  retained  till  his  death.  He 
had  spent  the  intervening  years  in  literary 
activity^  a  recluse  from  society,  yet  supremely 
happy  m  his  domestic  life  and  the  sMbJI  circle 
of  friends  who  remained  by  his  side.  His 
speeches  were  invariably  listened  to  with  re- 
spect b^  both  ades  of  the  House;  he  spoke  with 
authority  on  numerous  questions,  colonial  and 
foreign  affairs,  imperial  defense,  finance,  social 
and  febor  problems.  Awealthy  man,  he  pos- 
sessed one  of  the  most  interesting  private  col- 
lections in  London,  including  many  personal 
relics  at  Keats.  In  addition  to  the  work  already 
mentioned,  he  wrote  'New  America'  (1868); 
'The  Fall  of  Prince  Florestan  of  Monaco* 
(1874)  ;  'The  Present  Position  of  European 
Politicsi  (1887);  'The  British.  Army*  (1888)  ; 
'Problems  of  Greater  Britain'  (1390);  'Ira- 
peritd  Defence' ;  'The  British.Empire'  (1898) ; 
and  a  memoir  of  his  wife  prefixedto  her  'Book 
of  the  Siwrinial  Life.'  Consult  the  <Ii£e'  o!  S. 
Gwynn  and  Miss  G.  Tucker. 

_  studied  arcin- 

teeture  and  engineering,  but  soon  abandoned 
these  and  took  up  painting  under  Raab,  Seiti 
and  Piloty  at  the  Munich  Axsdvtay.  At  first  his 
work  showed  the  influence  of  the  Barbizon 
school,  but  afterward  was  greatly  influenced  by 
Baiscb.     To  bis   early   period  briong  Urf4 
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muines  and  fistong  sMiie*  painted  on  tlw  is- 
land oi  ChiocKia,  of  which  'Sirocco,'  id  the 
Mannheim  Galleiy,  is  %  noteworthy  exaniile. 
He  paid  a  visit,  to  Holland  and  returned  to, 
Uunich,  thereafter  spending  part  of  each  year' 
at  Dachau.  He  now  coafinea  himself  to  pure 
landscape.  Uis  best  works  are  'Meadows* 
(Pittsburgh  Gallerj;) ;  'Sacred  Grow' 
(Munich)  1  <A  Brook  in  the  Moor'  (Dresden) ; 
'A  Qjmer  of  ihe  Giudecca'  (1910);  'A  Canal 
U  Chioggia'  (Muhlhauscn)  ;  'November  Even- 
ing) (^2).  In  1897,  with  Holzd  and  Lang- 
hanuner,  he  founded  the  so-called  *Dacbau 
Group.*  He  was  one  of  the  judges  at  the 
Chicago  and  Paris  exposiiions  and  later  was 
a|)pointed  professor  at  the  Karlsruhe  Acadetny. 
Consult  Rossler,  'Neu-Dachau'  (Bielefeld  1905). 
DILL,  Su  Saaaicl,  British  educator:  b. 
26  Jan.  I&t4.  He  was  educated  at  Queen's  Col- 
lege, Belfast,  and  at  Lincoln  College,  Oiford, 
and  in  1869  became  lecturer  at  the  latter.  He 
was  Fellow,  dean  and  tator  of  Coipus  Qtristi 
College  \StO-77.  headmaster  of  the  Manchester 
Grammar  School  1877-88.  After  1889  he  was 
commissioner  of  intermediate  education,  Irelud, 
member  of  the  Belfast  UniversiQr  Commiision 
and  prochancellor  of  Queen's  University.  In 
1913  ne  became  chairman  of  the  vice-regal  <:od>- 
mittee  on  primary  education.  He  has  published 
'Roman    Society   in   the   last    Century    of    the 


undershrubs.  The  Indian  mcies  arc  remarkable 
for  their  beauty  the  grandeur  of  their  foliage 
and  the  magnificence  of  their  flowers.  They 
have  astringent  properties,  and  some  of  the 
species  afiord  exceUent  timber.  The  family 
consists  of  13  genera  and  about  300  species. 
DILLENIUS,   dU-li'ne-ooK   or   DILLBN, 


JohatiQ  Jakob,  yo'han  yiOcob,  German  botanist : 
b.  Darmstadt  1687;  d.  Oxfor<t  "  '  ■  ~  ■  - 
1747.     He  was  distinguished  for  his  investiga- 
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Western  Empire'    (1898;  3d/i,  1910);   'Ra^ 

iciety  from  Ner 
(2de         - 

DILI,  lAttelhiitn  gravtolens),  the  common 
name  for  an  aromatic  plant  of  the  carrot  family 
iUmbtlHfenr).  It  is  K  native  of  Syain,  but 
has  been  naturalized  throu^ont  the  civilised" 
world,  where  the  climate  is  suitable  for  its 
growth.  It  is  a  particular  favorite  with  the 
German  people,  who  use  it  to  flavor  cucumber 
pickles,  and  therefore  try  to  raise  it  wherever 
they  may  be  living  In  England  it  is  used  for 
the  manufacture  of  gin,  and  to  a  small  extent 
in  medicine,  as  a  carminative  for  children.  An 
East  Indian  spedes  is  one  of  the  ingredients 
in  curry  powaer.  It  is  a  hardy  biennial  plant, 
growing  uprighL  It  has  a  single  slender  stem 
and  leaves  finely  divided  or  puinatified.  The 
flowers,  which  form  an  umbel,  appear  in  June 
or  July.  The  seed  is  of  an  oval  form,  convex 
on  one  side,  flat  on  the  other,  having  three  strise 
on  the  outside,  and  surrounded  with  a  small 
membranous  border.  Its  taste  is  slightly  acrid, 
and  its  odor  stronger  but  less  pleasant  than  that 
of  fennel,  to  which  it  is  closely  allied.  In 
America,  where  found  out  of  gardens,  it  is  a 
fugitive  from  cultivation  and  is  generally  called 

DILLENBURG,  Prussia,  capital  of  the 
drde  o^  DUI  Hesse-Nassau  on  the  Dill,  2D 
miles  southwest  of  Marburg,  William  of  Or- 
ange, Liberator  of  the  Netherlands,  was  bom  in 
the  castle  here  in  1533.     The  site  of  the  castle 


tions  into  the  propagation  of  plants,  particular^ 
cryptogamous  plants.  In  1721  he  went  to 
England,  where  he  became  first  Sberardian  pro- 
fessor of  botany  at  Oxford  and  published  sev- 
eral works,  particularly  'Hortus  Elthameniis* 
(1732)  in  wluch  the  drawings  prepared  by  him- 
self are  distinguished  by  the  greatest  faithful- 
ness. His  last  work,  on  the  mosses,  'Historia 
Muscorum'  {174]>  added  much  to  his  reputa- 
tion and  was   for  long  a  standard  book, 

DILLER,  JoMpb  SilaB,  American  geolo- 
gist: b.  Plainfield.  Pa..  18Sa  He  was  educated 
at  Harvard  University  and  at  Heidelberg,  Ger- 
manj^  He  was  geologist  to  the  Assos  expedi- 
tion in'  1881-83,  and  in  the  latter  year  became  a 
member  of  the  staff  of  the  United  Sutes  (Jeo- 
logical  Survey.  His  writings  are  ver^  numer- 
ous, dealing  principally  wich  the  Pacific  coast 
region;  they  include 'G^eology  of  the  Lassen  Peak 
Disirict'    0889)  ;   'The  Coos  Bay  Coal  Field' 


operation  of  H.  B.  Patton  (1902). 

DILLINOEN,  Bavaria,  town  on  the  Dan- 
ube, 25  miles  northwest  of  Augsburg.  It  con- 
tains many  fine  buildings,  tncludiw  the  palace 
royal  gymnasium,  a  libraty  of  75,000  volumes,  a 
monastery,  a  Franciscan  nimnery.  The  univer- 
■ity  founoed  here  in  1544  became  one  of  the  . 
strongholds  of  the  Jesuits,  was  suppressed  in 
1804  and  is  now  a  rcyal  lyceum.  The  town 
has  manufactories  of  cutlery,  cloth,  paper  and 
twine.  Agriculture  is  also  an  important  indus- 
try. The  town  was  the  seat  of  the  counts  of 
Dillingen  during  the  Middle  Ages.  From  1286 
to  1803  it  belonged  to  and  was  the  residence  of 
the  bishops  of  Augsburg.  In  [he  latter  year  it 
came  into  the  possession  of  Bavaria. 

DILLINGHAM,  Williun  Panl.  American 
statesman :  b.  Waterbury.  Vt.,  12  Dec  1843,  He 
studied  law.  was  admitted  to  practice  in  1867, 
atad  was  State  attorney,  Waeliington  County. 
Vt.,  1872--76.  He  was  a  member  of  the  Ver- 
mont legislature  1876  and  1884;  State  senator 
1878  and  1680;  coramissioner  of  State  taxes 
1882-88  and  governor  of  Vermont  1888^, 
Since  1890  he  has  been  president  of  the  Water- 
bury  National  Bank.  He  was  elected  United 
States  senator  in  October  1900  to  fill  a  vacancy 


DILLENIACE^  dil-le-al-a's$-e,  a  family 
of  plants  found  chiefly  in  AuslraTia^  Asia  and 
the  warm  parts  of  America,  Sepals  fivtu  persis- 
tent ;  petals  five^  deciduous,  in  a  single  row ; 
seeds  uaiversaltv  arillate;  stamens  indefinite, 
bypogynous.     The  species  are  trees,  shrubs  or 


April  1823;  d.  4  July  1894.  He  viras  educated  in 
Tubingen  and  became  lecturer  there  in  V^Z.  In 
18S4  he  accepted  a  call  to  Kiel,  where  he  bcxnme 
professor  of  Oriental  languages  in  1860.  but  was 
transferred  in  1864  to  the  chair  of  Old  Testa- 
ment exegesis  at  Giessen,  which  in  1869  he  re- 
signed to  become  Hengstenberg's  successor  at 
Berlin.    In  1877  he  becamt  a  memb«r  p^  the 
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Royal  Academy  of  Sdencea.  IXllnjami  was  be- 
yond qnestion  the  first  authority  in  Europe  on 
the  Ethiopic  lanKUagea.  The  best  books  for  die 
student  in  this  department  of  learning  are  his 
'Ethiopian  Grammar'  (1857,  revised  by  Bezold 
l8W);  "Ethiopian  Dictionary'  (1863);  and  his 
'EtfaiopiBii  Selections'  (1866).  Other  works 
(l879-m)  deal  with  the  history  of  the  Et]iiopic 
kingdoni  of  Axum,  He  also  wrote  commen- 
taries on  J<^  (1869:  4tfa  ed,  1891)  ;  Exodus  and 
Leviticus  (1880;  3d  ed.,  1897);  Genesis  (1875; 
English  ed.,  1897)  ;  Numben,  Deuteronomy  and 
JoAua  (1«I6>,  and  Isaiah  (1891).  Otherworks 
are  'Ursprung  der  alttestamentlichen  Religion' 
(1865)  ;  'Die  Prophcten  nach  ihrer  politischen 
Wirksamkeit'  (1868),  and  'Vorlesungen  tiber 
Theolo^e des  Alten Testaments'  (1895).  Consult 
brief  biography  by  Baudissin  (Leipzig  1895), 
I    of 


ber  of  the  Young  Ireland  party  and  member  of 
the  British  Parliament  for  Coanty  Tipperaiy  in 
1865-66:  b.  Nefc  York  J851.  He  early  identified 
himself  with  the  Pamellite  movement  and  in 
1880  was  elected  to  Parliunent  for  County  Tip- 
peraiy. In  the  Mouse  of  Commons  Dillon  soon 
became  prominent  for  the  violence  of  his  lan- 


1888.     From  1883  to  1885  he  was  absent  from 

Glitical  life  on  account  of  ill-health,  but  in  the 
ter  year  he  reappeared  and  was  elected  for 
East  NIayo,  which  he  has  since  continuously  rep- 
resented. He  was  one  of  the  most  prominent 
Sromoters  of  the  "Plan  of  Campaign.*  In  1896 
e  succeeded  Justin  U'Carthy  as  chairman  of 
the  main  section  of  the  Nationalist  party,  con- 
tinuing until  189a  In  1901  he  accepted  the 
leadership  of  Mr.  John  Redmmid  in  the  reunited 
Nationalist  party  and  since  that  date  has  been 
one  of  the  most  active  of  his  lieutenants. 

DILLON,  John  FoircBt,  American  lawyer: 
b.  Montgomery  County,  N.  Y.,  25  Dec.  1831 ;  d. 
Far  Hills,  N.  J.,  5  May  1914.  Going  to  Iowa  in 
early  youth  he  was  graduated  at  the  medical  de- 
partment of  the  Iowa  University,  but  soon  gave 
up  medical  practice  and  studied  law,  being  ad- 
mitted to  the  bar  in  1852.  He  was  State  prose- 
cuting attorney  1852-58;  judge  of  the  Supreme 


n  of  Iowa  1863-«;  and  judge  of  the  United 

:s   Circuit  Court,   Eightti  Judicial   District, 

1869-79,  when  he   resigned.     From   1879-82  he 


was  professor  of  real  estate  and  equity  juris- 
prudence in  Columbia  Law  School  and  became 
prominently  known  as  a  railroad  lawyer,  being 
general  counsel-  of  the  Missouri  Pacific  Railway 
Company  and  the  Western  Union  Telegrajm 
Company,  and  consulting  counsel  of  the  Man- 
hattan Elevated  and  Pacific  Railway  com- 
panies. Among  his  works  are  'United  States 
Circuit  Court  Reports'  (1872)  ;  'Municipal  Cor- 
porations' (1872);  'Removal  of  Causes  from 
State  to  Federal  Courts'  (1877)  ;  'Municipal 
Bonds'  and  'Laws  and  TurisprudecKe  of  Eng- 
land and  America'  (1894);  'John  Marshall'  (3 
vols.,  1903)  ; 'Commentaries  on  the  Law  of  Mum- 
Corporations'   (revised  and  enlarged.  1911). 

DILOLO  (de-l&l6)  LAKE,  Central  Africa, 
a  small  body  of  water  discovered  by  Dr.  Liv- 
ingstone (1854).  Its  altitude  is  nearly  5,000  feet 
atwve  the  sea.  It  is  supposed  to  be  connected 
with  both  the  Zambesi  and  Kongo  rivers,  as  it 
lies  on  the  watershed  between  uiese  two  river 


DILTHBY,  dfl'tt,  Wilhdm,  German  phi- 
losopher: b.  Biobrich,  1834-  d,  1911.  He  re- 
ceived bis  education  at  the  universities  of 
Heiddberg  and  Berlin  and  in  1866  became  pro- 
fessor of  lAilosophy  at  Basel,  removing  to  Kiel 
two  years  later  m  a  similar  capacity,  to  Bres- 
lan  in  1871  and  to  Berlin  in  1882.  He  pub- 
lished 'Das  Erlebnis  und  die  Dichtung'  (1906). 
He  is  best  known,  however,  by  bis  attempt  to 
set  psychology  as  the  basis  for  scientific  re- 
searcdi  in  history  and  sociology  and  ignoring 
metaphysics,  This  plan  or  system  is  ouuined  in 
his  ''Einleitimg  in  die  Geisteswissenschaften' 
(1883). 

DILUENTS,  remediet  dutt  increuC  the  pro- 
portion of  fluid  in  the  blood.  They  are  cm- 
ployed  in  feven  to  lessea  thirst  and  increase 
secretion,  and  are  used  in  certain  acrid  aSections 
of  the  stomach  and  intestitial  regions.  Water  is 
the  only  real  diluent,  though  It  may  be  given  in 
various  forms  —  soups,  barley-water,  toast- 
water,  milk,  lemonade,  soda  water,  beer,  tea. 

DILtTVIUH,  a  term  first  used  by  the  Et«- 
tish  geologist  Buddand  in  1823,  and  applied  t^' 
him  to  the  deposits  between  the  Tertiary  sys- 
tem and  those  now  in  process  of  formation.  He 
regarded  them  as  the  discharge  from  a  universal 
flood.  The  diluvium  thus  includes  the  boulders, 
sands  and  clays  which  Lyell  included  under  the 
name  Pleistocene  and  Morlot  under  the  name 
Quatemarf.  Though  the'  term  diluvium  is  do 
longer  used,  the  aojectTve  tUluvial  is  still  em- 
ployed, especially  by  foreign  geologists,  to  desig- 
'  nate  accumulations  of  gravel  or  mgular  stones 
formed  during  the  Pleistocene  period.  See 
Glacial  PnuMi;  P^xamatn;  Quaternary. 

DIMS  (Fr.  dtme  contraction  of  dixUme), 
s  silver  coin  of  the  United  States  of  the  value 
of  10  cents,  or  one-tenth  of  a  dollar.  It  was 
first  coined  in  1796  in  pursuance  of  the  act  of  2 
April  1792,  though  pattern  pieces  were  strudt 
in  1792.  Its  legal  standards  have  been  as  fol- 
lows: By  act  of  2  April  1792  fineness  892,4 
thousandths,  weight  41.6  grains:  by  act  of  18 
Jan.  1837  fineness  900  thousandths,  wei^t  41^ 
grains ;  by  act  of  21  Feb,  1853  fineness  9"D0  thou- 
sandths, weight  38,4  grains. 

DIMENSIONS.    See  Umrs  of  Measitre- 

DIHINUTIVE,  i*  grammar  (Lai.,  dimin- 
utivum),  a  word  formed  by  ad<nng  a  suffix 
conveying  the  idea  of  littleness  and  other  con- 
nected ideas,  as  tenderness,  affection,  contempt, 
etc.  The  opposite  of  diminutive  is  augmentative. 
In  Latin,  diminutives  almost  always  end  in 
lui,  la,  or  lum;  as  Tulliola,  meum  cordaluM, 
little  Tullia,  my  dear  or  little  heart. 

The  Italian  is  particularly  rich  in  diminutives 
and  augmentatives :  ino,  etto,  ello,  convey  fte 
idea  of  smallness,  deamess,  etc. ;  one,  of  large- 
ness; uccio.  sometimes  of  smallness,  with  re- 
proach, but  often  without  it;  aceio  signifies  that 
the  thing  is  disgusting,  unpleasing,  etc. —  for  ex- 
ample, eoja  is  a  house;  casetta,  caiina,  caselln, 
a  small  house,  nice  little  house;  ca.ti}ne,  a  large 
house;  casueeia,  a  small,  insignificant  house; 
caiaccia,  an  ugly  house.  That  expressive  tongue 
can  compound  two  or  three  of  these  endeanng 
affixies;  and  travelers  may  frequently  bear  litdc 
Italian  children  form  almost  endless  words,  >s 
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if  trrerflefwing  with  tenderness;  for  instance, 
fratfllinuecielHnetto.  Adjectives  also  can  re- 
cnve  the  diminacive  termination ;  as  corino, 
carjnitccio^  from  euro.  In  Spanish  there  are 
similar  diminutives,  auementatives  and  other 
affixes.  Thus  from  komhre,  a  man,  are  formed 
the  augmentatives  hombro«,  hombraeo,  Aoni- 
bronaeo,  hombrachon;  and  frort  "titjer,  a  wo- 
man, mujerona,  mmjeraea,  mujeronaEO.  Dhnin- 
ntives  in  ito  and  ico  usually  denote  endearment 
or  tenderness,  as  those  in  ilio  do  sometimes; 
those  in  elo  always  denote  contempt.  In  Portu- 
guese die  diminutives  and  augmentatives  cor- 
respond to  those  of  the  Sp^nsh  language.  In 
French  there  are  many  diminutives  tormed 
from  other  words;  as,  tablttte,  of  table,  charette 
of  char;  but  there  is  no  general  aSix  which  can 
be  added  to  every  substantive.  The  German 
has  the  syllables  chen  (in  Low  German,  tffi, 
with  whidi  corresponds  the  English  kin,  as  in 
manikin,  and  some  other  words),  lein  and  el, 
for  substantives:  (ich,  etc.,  for  adjectives;  Hch 
corresponds  to  tne  Enstisb  ish  or  liki;  for  in- 
stance, rundlich,  roundUsh  or  roundlike  (from 
rund,  round),  The  German  even  adds  the 
diminutive  to  pronouns,  and  nurses  wiU  some- 
times say  ducken,  from  du,  tbou. 

The  En^ish  language  afiords  examples  of 
diminutives,  but  has  no  afGx  which  can  be  used 
at  pleasure  to  convey  this  idea.  Those  com- 
monly used  are  ock,  kin,  el,  ling  and  el;  as  in 
bullocli;  lambkin,  kernel,  gosling  and  tablet. 
Diminutives  of  proper  names  are  also  formed, 
in  colloquial  and  familiar  language,  by  adding 
y  or  if  to  the  names,  as  Charley,  Johnny,  etc 

DIMITY  (Gr.  di-  double,  mitoi,  thread; 
literally,  made  with  a  double  thread),  a  stout 
cotton  fabric,  ornamented  in  the  loom  either  by 
raised  stripes  or  fancy  figures;  stripes  are  the 
most  common,  as  the  mounting  of  the  loom  is 
much  simpler  and  the  texture  can  be  produced 
at  less  expense.  The  figure  or  stripe  is  raised 
on  one  side  and  depressed  on  the  omer,  so  that 
the  two  faces  present  reversed  patterns.  It  is 
rarely  dyed,  but  iisua.lly  employed  white,  as 
for  bed  and  bedroom  furniture.  There  is  also 
a  much  £ner  cotton  stuff  on  the  market  to-day 
which  is  manufactured  for  summer  dress  ma- 
terial. The  fabric  was  first  made  in  Spain,  and 
as  early  as  1643  was  m  ' 
Massachusetts  Bay  colony. 

DIHMESDAI^,  dimz'dU,  Artfnr.  the  err- 
ing dergyman  in  Nathaniel  Hawthorne's  talc, 
'TTie  Scarlet  Letter.'   See  Scarlet  Lktteh,  The. 

DIMORPHISM  (from  the  Gr.  dimorpkot, 
of  double  fonn),  in  ciystallograpby,  the  crystal- 
lization of  a  body  in  forms  belonging  to  two 
different  systems,  or  in  iocompatiWe  lonns  of 
the  same  system.  In  biology,  me  occorrence  ot 
individuals  of  the  same  species  in  such  a  form, 
that,  were  not  their  relation  known,  they  m^ht 
be  considered  as  separate  and  distinct  in  species 
and  even  in  genera.  Thus  in  sexual  dintorph- 
ism,  the  male  and  female  of  the  same  species 
present  distinct  characters,  the  male  may  be 
winged,  ibe  female  wii^ess.    See  Evolutiok; 
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tenor  teeth  which  are  pmnted,  and  sm 


tenor  teeth  whkh  are  lancet-shaped.  The  legs 
are  lone  and  slender  with  the  fourth  fingers 
of  the  lour  limbs  greatly  elonpited  to  support 
the  membranous  wings.  This  is  the  earliest  <tf 
the  reptiles  that  were  capable  of  fl^t  See 
PiESOSAUKiA ;  Pterodactyl. 

DIMSDALE,  Tliomu,  English  physician: 


Thomas's  Hospital,  and  Tiractised  medicine  at 
Hertford.  He  published  *The  Present  Method  of 
Inoculation  for  the  Smallpox'  (1767).  He  was 
famous  as  an  inoculator,  makhig  journeys  in 
1768  and  ITS*  to  Russia  to  inoculate  the  Em- 
press Catharine  and  other  magnates.  For  this 
service  he  received  $50,000  and  an  annuity,  to- 
gether with  other  valuable  gifts.  In  1784  he 
also  visited  the  courts  of  Berfin  and  Vienna. 
His  works  include  'Thoughts  on  General  and 
Partial  Inoculation*  (1776)  ;  "Observations  on 
the  Plan  of  a  Dispensary  and  General  Inocula- 
tion* (1780);  'Tracts  on  Inoculation'  (1768, 
1781). 

DINAH,  in  the  Biblical  account  (Gen. 
xxxivj  a  daughter  of  Jacob  and  Leah,  who 
was  violated  by  Shechem,  whose  people  adopted 
circumcision  and  formed  an  alliance  with  the 
Israelites.  This  alliance,  however,  availed 
them  little  for  they  were  set  upon,  and  slain  by 
Simeon  and  Levi,  sons  of  Jaoob  and  brothers 
of  Dinah.  Some  biblical  scholars  claim  that 
Dinah  is  the  name  of  a  clan,  which  by  inter- 
marriage with  the  Shechemites  aroused  the 
enmity  of  the  tribes  of  Simeon  and  Levi  and 
were  murdered  by  them.  Other  scholars  main- 
tain, however,  that  such  a  reading  of  the  text 
is  far  from  justified.  Consult  Meyer,  Ed.  'Die 
Israeliten  und  ihre  Nachbarstamme*  (1906) 
and  Wellhausen,  'Israeliiiscfae  und  judische 
Geschichte'  (7th  ed,  1914), 

DINAH  MORRIS,  the  hennne  of  George 
Eliot's  novel,  'Adam  6ede>  (q.v.).  She  is  a 
factory  girl  and  at  the  same  time  a  lay  preadier 
whose  purity,  swrituallty,  strength  and  tender- 
ness have  an  upnfting  Influence  on  all  who  come 
in  contact  with  her.  The  beauty  of  hereharac- 
ter  is  especially  developed  in  her  intercourse 
with   the  guilty   and  condemned  Hetty  Sorrel. 


DINAN,  de-naA'  (ancient  DiMHANUif,  fort- 


south  of  Saint  Malo  and  30  miles  northwest 
of  Rennes.  The  town  is  built  on  the  summit  of 
a  granite  cliff,  2S0  feet  above  the  river,  which 
is  crossed  by  a  fine  stone  viaduct  130  feet  high 
and  about  800  feet  long  The  remains  of  the 
ancient  town  walls  arc  still  to  be  seen  and  there 
are  here  also  the  interesting  ruins  of  an  an- 
cient castle.  The  older  portion  of  the  town 
has  narrow,  crooked  streets,  but  many  of  the 
buildings  are  picturesque.  The  town  has  a 
museum  and  the  cathedral  is  of  considerable 
interest.  There  are  manufactories  of  agricul-' 
turat  implements,  linen,  sailcloth,  cotton  and 
woolen  goods,  cider,  beet-sugar  and  barges. 
The  town's  trade  Is  considerable.  Dinan  dates 
from  the  Celtic  period  (witness  its  name  de- 
rived ftott  the  Cdtic  dun,  fortress,  abtxn,  of 
the  water).     It  was  besieged  by  the  EngEdl 
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under  Lancaster  in  1359,  was  then  captured  and 
later  retaken  by  DuGuesclin.  Consult  Baiouge, 
"-   '  •      •  r  d^ns  la  ville  de  Dinao  et 
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is>    (Dinan  1875).     Pop.   Il,4ia 

DINANT,  de-nah'  or  de-nant',  Belgium,  a 
town  in  the  province  of  Namur,  picturesquely 
situated  on  the  Meuee,  1?  miles  south  of  the 
city  of  Namur.  Notable  buildings  are  the 
church  of  Notre  Dame,  an  ancient  and  richly 
decorated  structure,  and  the  city  hall,  once  die 
palace  of  the  princes  of  Liege.  The  town  con- 
tains sawing-mills  for  working  the  black  marble 
found  in  the  vicinity ;  paper  mills,  carpet  fac- 
tories, breweries,  tanneries,  factories  for  the 
production  of  metal-wear  and  glassworks.  In 
the  Middle  Ages,  Dinant  was  famous  for  its 
copperware,  or  "dinanderie."  The  town  was 
fortified  as  earlv  as  the  12th  century.  In  1466 
Philip  the  Good,  Duke  of  Burgundy  besieged 
it  with  50,000  men;  and  having  taken  it  by 
assault,  razed  it  to  the  ground  and  threw  800  of 
its  inhabitants,  tied  in  pairs  back  to  back,  into 
the  Ueuse.  In  1554  and  again  in  1675  it  was 
captured  by  the  French.  On  account  of  its 
qinintness  and  the  beauty  of  its  natural  sur- 
roundii^s  Dinant  bad  long  been  a  popular  sum- 
mer resort.'  The  town  suffered  severely  in  the 
European  War. 

On  15  Aug.  1914  an  engagement  was  foURht 
in  the  vidnity  between  French  and  German 
troops.  More  fighling  occurred  on  22  and  23 
August  On  the  2tst  the  Germans  bcgfan  setting 
fire  to  the  houses;  batches  of  inhabitants  were 
driven  through  the  flaming  streets  at  the  point 
of  the  bayonet,  with  their  hands  held  above  their 
heads;  hundreds  were  shot  or  bayonetted.  Ac- 
cording to  the  Brycc  Report  (q.v.),  "unarmed 
civilians  were  killed  in  masses  .  .  .  about 
90  bodies  were  seen  lying  on  the  top  of  one 
another  in  a  grass  square  opposite  the  con- 
vent." It  was  also  staled  that  60  corpses  of 
civilians  were  recovered  from  a  hole  in  the 
brewery  yard  and  that  48  bodies  of  women  and 
children  were  found  in  a  garden.  The  town 
was  systematically  set  on  fire  by  hand  grenades. 
.  .  .  The  shooting  of  inhabitants,  women  and 
children  as  well  as  men,  went  on  after  the  Ger- 
mans had  passed  Dinant  on  their  way  into 
France.  The  houses  and  villages  were  pillaged 
and  proper^  wantonly  destroyed."  A  little 
tourist  steamer  on  the  Meuse  was  used  to  cc^ 
lect  pianos,  pictures,  clocks  and  pieces  of  fur- 
niture from  the  villas  lying  on  the  river  banks 
(Jean  Massart,  Royal  Academy  of  Belgium). 

At  Ponds  de  LeffCj  a  auhurb  of  Dinant, 
the  population  left  behind  comprised  251  men 
and  boys.  They  were  taken  away  on  23  Aug. 
1914.  Of  these,  eight  escaped  and  243  were 
put  to  death  next  day.  The  population  of 
Dinant  before  the  war  was  about  8,000.  Con- 
sult Hachez.  'Histoire  de  Dinant'  (1894^96); 
Massart,  J.,  'Belgians  under  the  German  Eagle' 
(London  1916)  ;  Pircone,  'Histoire  de  la  con- 
stitution de  ta  ville  Dinant  au  moyen  age* 
(Ghent  1889):  Remade,  'Inventaire  des  ar- 
chives de  la  ville  de  Dinant'   (Dinant  1880-83). 

DINAPAC,  de  ni  pSk',  or  GUINAPAC, 
ROCKS,  Philippines,  two  tower-like  rocks,  ly- 
ing east  of  Camiguin  Island,  north  of  Luzon.  On 
2  Nov.  1899,  the  United  States  ship  Charleston 
struck  an  uncharted  coral  reef  three  miles 
north  of  Dinapac  Rocks  and  was  totally 
wrecked. 


DINAPUR,  de'Di-poor,  Indi*.  cil^  in  Ifae 
district  of  Patna,  province  of  Behar  and  AriMa, 
Biitish  India,  on  the  Ganges,  about  12  miles 
northwest  of  Patna.  It  is  one  of  the  great 
stations  of  the  British  army  in  India.  In  1857 
it  was  the  scene  of  the  mutiny  of  three  Sepoy 
regiments.  It  has  cabinet  factories,  iron  found- 
ries and  oil  presses.     Pop,  31,025^ 

DINAR,  d«-nar'  or  dfntr  (Lat.  drtwriiw), 
•fomerljr  an  Arab  gold  piece  weighing  about 
65.4  grains  troy.  Also  a  Persian  money  of  ac- 
count worth  about  1/125  cent.  It  is  now  the 
name  of  the  chief  Serbian  coin,  value  one  franc 

DINARCHUS,  Greek  orator:  b.  Corinth, 
361  B.C. ;  d.  Athens,  291  B.C.  He  studied  under 
Theophrastus  and  was  most  successful  during 
the  rdgn  of  Demetrius  Phalereus  (317-307). 
After  the  fall  of  Demetrius  he  fled  to  Chalkis 
and  returned  to  Athens  in  292  B.C.  Of  his 
speeches,  of  which  there  were  probably  about 
60,  only  three  are  preserved;  these  arc  entitled 
'Against  Demosthenes' ;  'Against  Arislogeiton' 
and  'Against  Philocles.'  They  were  spoken 
daring  the  prosecution  of  these  three  on  a 
charge  of  accepting  bribes  from  Harpalus.  Con- 
sult Blass,  'Attische  Beredsamkdt'  (Leipzig 
1893);  and  the  editions  of  the  speeches  t^ 
Matxner,  text  and  commentary  (Berlin  1842) 
and  by  Thalheim  (ib.  1887). 

DINARD.  df'nar,  or  DINARD-SAINT 
EHOQAT,  France,  the  capital  of  a. canton,  in 


the  estuary  of  the  Rancc.  It 
is  a  modem  town,  picturesquely  situated  on  a 
rocky  promontory  and  is  the  most  fashionable 
sea-bathing  resort  in  Brittany.  It  has  beautiful 
villas  and  summer  cottages  and  is  greatly  fre- 
quented by  tourists.    Pop.  7,003. 

DINCKLAGB-CAMPE,  dirk1ag-e-kam'p6. 
Amalie  {Emmy)  von,  German  novelist  r  b 
Campe,  Osnabriick,  13  March  1825;  d.  Berlin, 
~'  June  1891.    Her  first  novel.  "The  Loving  Old 


Couple,'   was  published  in   18S7.     Thoi 

traveled  extcnsivelv  and  i 

and  America,  her  themes  for  stories' were  nearly 


sively  and  observantly  ii 


all  from  her  own  countryside  and  she  is  called 
■the  poetess  of  the  Ems  valley."  Among  her 
works  are  'The  School  of  the  Heart';  'Talcs 
of  Home';  'Pictures  of  Emsland' ;  (post- 
humously) 'Poems';  'Young  Alaric's  Bride' 
(1890)  ;  a  story,  'The  Woman  Nihilist'   (1893). 

DINDINGS,  The,  a  British  possession  be- 
longing to  the  Straits  Settlements,  consisting  ai 
the  island  of  Pangkor  and  a  strip  of  land  on 
the  coast  of  Perak  on  the  west  side  of  the  Malay 
Peninsula;  area  about  200  square  miles.  See 
SiBAiTS  ScrrLEMENTa. 

DINDOSF,  Karl  WQhelin,  (German  classical 
scholar:  b.  l^ipzig,  2  Jan.  1802;  d.  there,  1  Ang 
1883.  He  became  in  1828  professor  of  literary 
history  at  Ldprig;  but  resigned  in  1833  in  order 
to  devote  himself  entirely  to  literary  worit 
He  contributed  to  the  edition  of  Aristophanes 
by  IrvemiKi  and  Beck  (1820-34).  and  between 
1335  and  1839  published  at  Oxford  an  ediHon 
of  the  same  poet.  Other  works  by  him  are 
editions  of  .«:schytus  (1841-51);  Euripides 
(1834-63);  Sophocles  (1832-36);  and  Demos- 
thenes with  notes  and  the  Greek  scholia  (Ox- 
ford 1846-51);  'Lexicon  Sophodeum'  (1871); 
'Lexicon  .Slschyleum'  (1873-76);  and  a  new 
edition  of  Stephens'  'Thesaurus  Lingute  GneCK* 
(1831-65).    He  edited  several  Gre^  bistoriasM 


DiNDYHBNE^  DlNIGiHTM  Vd 


long 


<A  History  ot  Classical  Scholarship'  (Vol.  II 
Cambridge  1908). 
-   DINDYMENE.    See  Cybele. 

DINEIR,  de-na-er'.  or  GEYIKLAR,  Asia 
Minor    (the   ancient   Cesjekx) 


2^5  feet  and  commands  the  road  from  the 
Lyirus  Valley  to  the  interior.  Because  of  this 
Celsns  was  at  an  early  period  an  important 
centre  of  commerce  and  dviliiatioQ.  After 
s  of  decline  modem  railway  cod- 
)  again  operating  in  its  favor.  It  is 
now  the  easlemmost  terminal  of  the  Aidin  Rail- 
way from  Smyrna  and  s  railway  is  projected 
from  Adalia  north  to  Dineir.  These  roads 
would  greatly  enhance  its  commerce,  as  it  is 
in  the  heart  of  a  rich  agricultural  district  It 
has  manufactories  of  flour.  Many  of  the  houses 
are  partly  constructed  of  blocks  of  marble  from 
the  ruins  of  the  ancient  town.  Pop.  2,000,  the 
majority  of  which  are  Turks. 

DINGSLSTEDT,  Franz  von,  Babon,  Ger- 
man poet  and  dramatist;  ix  Halsdorf,  Upper 
Hesse^  30  June  1814;  d.  Vienna,  15  May  im. 
His  'Songs  of  a  Cosmopolitan  Night  watchman' 
(1841)  shocked  all  officialdom,  but  had  a  great 
popular  success;  and  bis  'Poems'  (1845) 
showed  true  poetic  feeling  and  great  descriptive 
power,  the  latter  also  visible  in  his  travel 
sketches  and  stories;  one  of  the  most  successful 
of  the  latter  is  'The  Amazon,'  a  society  novel. 
His  tragedy  'The  House  of  the  Sameveldis' 
(1851)  was  a  splendid  success.  He  adapted 
plays  from  Moliere,  Shakespeare  and  otliers 
to  the  (jerman  stage  and  wrote  a  volume  of 
'Studies  and  Copies  After  Shakespeare' 
(1858).  He  was  a  successful  theatrical, 
director  at  Munich,  Weimar  and  Vienna;  was 
ennobled  in  1867  and  made  baron  in  1876.  In 
1877  a  complete  edition  of  his  works  was  issued 
in  12  volumes.  Consult  his  autobioKraphy,  en- 
titled 'Miinchner  Bilderbogen'    (1879). 

DINGLE,  Philippines,  a  city  of  Panay,  in 
the  province  of  Iloilo,  on  Jalaur  River,  IB-miles 
north  oE  the  city  of  Iloilo.  It  was  founded  in 
1825.  There  are  gold  deposits  in  the  vicini^. 
Pop.  12,129. 

DINGLEY,  Nelson,  American  le^slator 
and  journalist:  b.  Durham,  Me.,  15  Feb.  1832; 
d.  Washington.  D.  C,  13  Jan.  1899.  He  was 
graduated  from  Dartmouth  Cloilege  in  1855; 
admitted  to  the  bar  in  1856;  purchased  the 
Lewiston  Journal  in  1856;  edited  a  daily  edi- 
tion in  1S65  and  was  its  editor  and  proprietor 
till  his  death.  He  was  elected  to  the  State 
legislature  in  1861 ;  served  in  that  body  till  1865 
and  in  1863  and  1873,  and  was  speaker  of  the 
house  in  1864-65.  He  was  elected  governor 
of  Maine  in  1873  and  re-elected  in  1874  and 
was  a  member  of  Congress  from  1881  till  hifl 
death.  From  the  beginning  of  his  congres- 
sional career  he  was  conspicuous  as  an  advocate 
of  the  principle  of  protection  and  was  author 
of  the  Djngley  TarifF  Bill  of  1897.  In- 1906  he 
was  appointed  a  member  of' the  Joint  High 
Commission  on  controvcfsies  between  (Canada 
ind  the  Unittd  States. 


DINGO,  the  Australian  wild  dog  (C««m 
dingo),  the  only  species  of  dog  known  to  exist 
in  both  die  wild  and  the  domesticated  states 
and  also  the  only  carnivorous  placental  mammal 
in  Australia.  If  is  sometimes  considered  as 
being  of  Asiatic  (Origin,  the  theory  being  thai  it 
was  Drought  to  Australia  by  the  first  men  who 
came  there,  and  that  it  has  since  become  wild. 
The  finding  of  its  remains  in  the  Quaternary 
strata  of  Australia  and  in  Pleistocene  cavern 
deposits  apparently  disposes  of  this  theory. 
It  is  not  found  in  Tasmania  or  New  Zealand, 
in  which  the  fauna  is  generally  like  that  of 
Australia.  The  dingo  has  decreased  in  numbers. 
retreating  before  the  advance  of  civilization  ana 
suffering  from  the  war  made  upon  it  by  the 
settlers,  whose  flocks  it  preys  upon.  The  animal 
is  about  two  and  a  half  feet  long  and  nearly 
two  feet  high;  has  large  erect  ears  and  a  bushy 
tail.  It  is  tawny  in  color;  some  specimens, 
however,  being  pale  and  others  almost  black. 
In  the  wild  state  it  is  especially  crafty  and 
courageous  and  hunts  in  packs  sometimes  con- 
taining 100  dogs.  The  native  Australians  seek 
the  young  dingoes  and  having  taken  them  from 
the  lairs  where  they  are  found,  bring  them  up 
as  domestic  animals.  When  well  treated  they 
are  affectionate  and  trustworthy  and  are  used 
to  help  their  masters  in' hunting  the  animals 
on  which  the  natives  live  — opossums,  snakes, 
linards,  etc.  While  the  domesticated  dingo  is 
his  friend  and  companion,  the  native  Australian 
will  hunt  the  wild  do^,  kill  him  and,  having 
roasted  him,  will  eat  him  with  a  keen  appetite. 
Consult  Lydekker,  'New  Natural  History' 
(Vol.  I,  1897);  Smyth,  'The  Aborigines  of 
Victoria*  (Melbourne  1878);  Wheelwright, 
'Bush  Wanderings'    (London  1865).     See  Dog. 

DINGRAS,  den-gras',  Philippines,  city  in 
&e  province  of  Ilocos  Norte,  in  Luzon,  11  mUea 
southeast  of  Laoag.  It  is  on  the  Grande  de 
Laoag  River.  It  is  situated  in  a  fertile  plain, 
surrounded  by  mountains,  which  is  subject  to 
inundations.  Dingr&s  was  founded  in  15% 
Pop.  15,79Z 

DINGWALL,  Scotland,  a  royal  bur^  and 
counW  town  of  the  united  counties  of  Ross 
and  Cromarty,  at  the  head  of  the  Cromarty 
Firth,  18  miles  northwest  of  Inverness.    A  short 


.the  ancient  castle  of  the  earls  of  Ross.  The 
town  lies  low,  in  the  midst  of  a  rich,  fertile  and 
well-wooded  ground.  The  sulphur  springs  of 
StrathpeSer  lie  five  miles  to  the  westward  of 
the  town.    Pop,  2,639- 

DINIAS  and  DERCYLLIS,  characters  in 
an  old  Greek  novel,  in  24  boi^,  no  loiter 
extant,  with  the  title,  'Incredible  Things  in 
Thule.'  The  author  was  a  Syrian,  Diogenes 
Antonius,  who  lived  about  the  2d  century  of 
our  era.  The  work  was  used  as  a  source  by 
many  later  writers. 

DINICHTHYS,  di-n!k'this,  (Gr.fei'^c;  ter- 
rible; '.1*'"  fish),  a  genus  of  enormous  fossil 
fishes  fotmd  in  Carboniferous  and  Devonian 
rocks.  They  are  usually  classed  with  the  Dipnoi 
(q.v.)  as  members  of  ihe  order  Arthrodira.  The 
body  is  ^tinaied  to  have  been  from  ISloISfeet 
in  length.  Its  general  shape  ctosejy  follows  that 
of  the  Coccosteus.  The  head,  often  3x4  feet 
was   composed   of  tieavy   plates  well   jolnM 
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out  of  the  Upper  Devonian  shale  of  Ohio,  Tb« 
best-known  species  are  Dinitktkys  htrtzeri  and 
D.lerrelli.  Consult  Dean,  'Fishes,  Living  and 
FouiP  (New  York  J895) ;  id.,  "Contributions  to 
the  Anatomy  of  Dinichthys,"  in  'Transactions' 
oi  the  New  Yoric  Academy  of  Sciences  (VoL 
XV,  1896:  Vol.  XII,  1894;  and  Vol.  XVI,  1898) ; 
id.,  *Studi«s  on  Fossi!  Fishes"  in  <MenuMrs>  of 
the  American  Museum  of  Natural  History 
Vol.  IX,  New  York  1900);  Newberiy,  «The 
PaLeozoic  Fishes  of  North  America,"  in 
'Monograph*  of  the  United  States  Geological 
Survey  <Vol.  XVI,  Waslungton  1890). 

DINIZ  DA  CRUZ  B  SILVA,  de'nes  da 
kroos  e  sel'va,  Antonio,  Portuguese  poet:  b, 
Usbon,  4  July  1731;  d.  Rio  de  Jandro,  Braiil, 
S  Oct.  1799.  A  lawyer  and  officiaL  in  1776  he 
was  made  counsel  to  the  Superior  Court  at  Rio 
de  Janeiro.  He  was  one  of  the  founders  of 
the  celebrated  literary  society,  the  Arcadia 
Lusitana.  His  poetry  comprises  sonnets, 
eclogues,  elegies,  song,  epigrams,  epistles  and 
teveral  volumes  of  Pindaric  odes;  a  lengthy 
poem,  'Brazil's  Metamorphoses';  and  a  heroi- 
comic  epic,  'Hysso(^' — modeled  on  Boileau's 
'Lutrin,*  but  a  spirited,  ori^nal  composition, 
tar  superior  to  Boileau's^ which  was  repub- 
lished several  times  in  France,  and  translated 
into  French  prose.  He  is  referred  to  as  the 
•Portuguese  Pindar."  His  odes  are  fine  and 
local  color  pervades  all  his  works.  The 
'Hyssop*  pictures  faithfully  and  graphically 
the  vanities  and  intri^es  of  the  society  of  a 
provincial  town  dominated  by  two  cliques. 
Boissonade  translated  the  work  into  French 
tnd  it  ran  through  two  editions  (Paris  1828, 
1867).  Selections liave  appeared  in  English  in 
the  Foriign  Quarterly  Review  and  in  the 
Manckeiter  Quarterly.  The  work  was  edited 
by  J.  R.  Coelho   (Lisbon  1879),  with  introduc- 


Usbon   (It 


M7). 


DINIZULU,  last  king  of  Zulutand:  b.  1869; 
d.  Transvaal,  19  Oct.  1913.  He  was  the  son 
of  King  Cetewayo  (q.v.),  after  whose  death  in 
18S4  he  was  proclaimed  king.  The  British  an- 
nexed Zululand  in  1887,  when  the  regulations- 
whicH  came  into  force  did  not  recognize  the 
pre-eminence  of  Dinizulu,  who  nevertheless  con- 
tinued to  act  as  king,  ordering  executions  and 
imposing  fines  and  taxes.  Trouble  ensued  with 
the  British  government  and  the  du^n  monarch 
fled,  but  surrendered  IS  Nov.  1888.  Brought  to 
trial,  he  was  convicted  of  high  treason  and  sen- 
tenced  to  10  years  imprisonment  27  April  1889. 
This  was  commuted  to  transporajion  to  Saint 
Helena  in  1890.  He  was  allowed  to  return 
to  Zululand  in  1897,  was  given  a  house  and  a 
pension  of  $2,500  per  annum.  He  was  con- 
victed of  complicity  in  a  rebellion  in  1906,  was 
fined  $500  and  riven  four  years'  imprisonment. 
He  was  released  in  1910  and  allowed  to  reside 
at  Middleborg  on  his  farm,  where  he  died. 

DINKA,  a  powerful  tribe  of  Negritos  who 
live  on  both  sides  of  the  White  Nile  between 
lat.  6°  and  12°  N.  in  the  Egyptian  Sudan. 
Their  territory  covers  about  40^000  square  miles. 


They  are  intelligent,  have  some  skill  in  "^'^fy 
articles  for  household  use  and  also  follow  agri- 
culture. Each  village  is  governed  by  its  own 
chief.  Polyeamv  is  practised.  They  are  brave 
and  of  good  pnysique  and  for  these  reasons 
many  find  their  way  to  the  Sudanese  army.  It 
is  the  common  oractice  to  extract  the  lower  in- 
cisor teeth  in  both  men  and  women.  A  good 
grammar  of  their  language  was  written  by 
Mitterutzner  (Brixen  1866}.  Consult  Gleichen, 
'The  Anglo-ECTptian  Soudan'  (London  1905)  ; 
Kaufmann,  'Schilderungen  aus  Central  Afrika' 
(Brixen  1862J  and  Schweinfurth,  <In  the  Hairt 
of  Africa'   (Frewer's  trans.,  London  1873)! 

DINKARD  (the  enactments  of  religion), 
an  important  compilation  of  information  con- 
cerning the  doctrines,  customs  and  writings  of 
the  religion  of  Zoroaster,  compiled  shortly  after 
the  Mohammedan  conquest  of  Persia,  In  its 
present  form,  much  of  the  work  is  a  descriptive 
list  of  the  contents  of  a  larger  and  earlier 
work.  It  has  been  edited,  widi  English  and 
(juierati  translation,  Iqr  Peshotan  Behramji 
Sanjana  (Vols.  I-XIIl,  Bombay  1874-1912). 

DINOHYUS,  a  genus  of  gigantic,  primitive, 
swine-like  animals,  some  of  wnich  were  six  feet 
in  height  at  the  shoulders,  found  fossil  in 
Lower  Miocene  rock  of  the  western  United 
States. 

DINORHITHBS.  A  group  of  extinct, 
flightless,  ratite  birds  of  gigantic  size,  the  moas 
of  New  Zealand,  with  small  heads,  stout  legs, 
the  bones  without  air-passages,  wings  absent  or 
extremely  reduced,  furculum  absent  and  after- 
^afts  large.  The  genera  were  Dinornis,  Fach- 
yomio,  Mesopleryx,  Anotnalopttryx  and  Mega- 
lofteryx.    See  MoA. 

DINOSAURIA.  A  ^roup  of  reptilian  ani- 
mals  which  flourished  during  the  Mesozoic  Era, 
or  the  Age  of  Reptiles.  They  were  in  many 
ways  the  ruling  or  dominant  forms  of  that 
time  and  as  such  filled  the  various  roles  of  ter- 
restrial animals  as  do  the  warm-blooded  mam- 
mals of  to-day.  Dinosaurs  were  air-breathine 
animals  and,  in  common  with  other  reptiles,  suc£ 
as  the  modem  crocodiles,  to  which  they  were 
somewlat  distantly  related,  possessed  a  more 
or  Ie$s  scaly  or  armored  skin  and  were  prob- 
ably cold-blooded  or  poikilothermous,  that  is, 
possessing  no  mechanism  tor  the  maintenance 
of  bodily  heat,  but  having  an  internal  tempera- 
ture which  varied  with  uiat  of  the  outside  air. 
It_  is  assumed  that  they  were  egg-laying,  but 
this  can  neither  be  proved  nor  disproved  until 
either  egp  or  unborn  yonng  are  found 

In  their  anattmiy  the  dinosaurs  show  cert»n 
features  which  link  them  with  the  crocodiles  on 
the  one  hand  and  with  the  birds  on  the  other, 
and  while  due  in  part  to  ctKnmunity  of  habit, 
such  as  bipedal  running  on  the  part  of  dino- 
saurs and  birds  and  the  consequent  modification 
of  the  hind  limbs,  these  similarities  of  structure 
also  imply  genetic  or  blood  relationships. 

In  size  u)e  dinosaurs  ranged  from  that  of  a 
house  cat  to  a  length  and  bulk  exceeded  only 
by  the  greater  of  the  modem  whales  — upward 
of  90  feet  long  and  40  tons  in  weight.  In 
habits  they  were  as  varied  as  in  size,  for  some 
were  lieht  of  foot  and  bipedal  while  others  were 
quadrupeds  of  unwieldy  bulk,  sonM  armored, 
others  atmorless,  some  endowed  with  horns 
or  with  talons  and  terrible  teeth,  yet  othen 
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their  huge  size  and  inaccessible  habitat  Tbey 
were  camivorDus  and  herbivorous,  some  oi  the 
Utter  tiaving  very  defective  dentition  whicb 
made  mastication  o(  the  food  intpossible,  while 
others  were  provided  with  a  dental  tnttery  oi 
marvelous  detail  and  perfection. 

Their  habitat  was  in  all  probability  the  land, 
at  any  rate  at  the  be^nnug  of  tneir  ncial 
career;  indeed,  the  initial  stimulus  to  their 
evolution  may  well  have  been  aridity  of  climattt, 
which  is  generally  an  incentive  to  the  devObp- 
■oent  of  traveling  powers  and  hence  nuy  have 
brought  about  the  cursorial  adaptation. which  so 
dislingui^es  die  earher  forms.  Later  tlie 
dinosaurs,  at  any  rate  such  as  are  kneivn  to  us, 
were  inbahitants  ai  low-land  lying  along  the 
shores  of  seas  and  oceaos  and  some  wer«' 
actually  partly,  if  not  wbotiy,  water-living,  al- 
Ifaougb  none  snow  an  extreme  of  aibpkatioa  to 
aquatic  Kfc  and  none  were  sall-mlcr  inhabit-' 
ants,  the  occaakinal  inclusion  of  thdr  nematnsi 
in  marine  strata  being  the  nuult  of  accident. 

There  is  reason  to  beUeve  diat  the  dinosanrs 
were  diphyletic,  that  is,  consisted  of  two  races 
which  ran  serrate  though  in  many  ways 
parallel  evolutionary  courses,  the  one  group, 
the  carnivores  (Theropoda)  and  their  ^lant- 
feeding  derivatives  (Sanropoda)  being  nearer 
the  crocodiles,  and  the  true  herbtvories  (Pre- 
dentata)  being  nearer  the  birds.  It  is  prob- 
able, however,  that  each  phylum  was  derived 
from  the  same  ancestral  stock,  but  that  the 
dtvergeoce  began  at  once,  possibly  in  PermiaD 

The  duration  of  dinosaurlan  existence  was 
immensely  long,  for  their  remains  are  first 
found  in  rocks  of  Middle  Triassic  time,  but 
these  are  already  in  a  state  of  devclot^nent  that 
implies  a  long  antecedent  evolution.  And  they 
continue,  despite  die  extinction  of  certain  lines, 
until  the  very  close  of  the  Mesozoic,  R  lapse  of 
time  measured  by  jnillions  of  years.  Their  fos- 
sils appear  first  in  Germany,  but  this  does  not 
necessarily  imply  a  Germanic  origin;  on  the 
contrary,  the  belief  has  been  expressed  that  one 
must  go  farther  west  to  a  continental  mass 
which  once  linked  Europe  and  North  America 
across  what  is  now  the  North  Atlantic  to  find 
their  ancestral  home.  Thence  they  spread  the, 
world  over,  their  remains  being_  found  in 
Europe,  North  and  South  America,  Africa, 
Madagascar  and  Australia;  but,  with  the  ex- 
ception of  India,  they  are  as  yet  unknown  from 
the  great  continent  of  Asia.  Whether  this  is, 
significant  or  merely  because  they  have  not  thus 
far  been  discovered,  is  not  known. 

The  classification  of  the  dinosaurs  may  be 
given  as  follows: 
CoHoei  DnouuBu: 

Ordtr  aaaritdiia,     Piimitively  euulTOroui  tBnMiiun. 
Subordw  Thnopod*.    BlpHhl  avruTDniui  dinounn. 
Sabordst  Ssunpoda.     Quaiinivailal,  am^iblow,  plant- 
fcedins  dinosiuin. 

Ordtr  OmWiitchia.     PrcdaDtata    or    b«sked    berbivorcui 


Bobordn  Cmtoinia.    QuadnipetUI  hornni  < 

The  two  main  pbyla  or  orders  of  dinosaurs 
have  received  the  rather  cumbrous  names  of 
Saurischia  (Gr.  aalpa(,  lizard,  and  '"^X'on,  hip- 
joint)  and  Omithischia  (Gr.  ^p"'!,  bird),  be- 
cause of  the  basic  structure  of  their  pelvis,, 
which  in  the  one  case  resembles  that  of  the 
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crocodile  or  sautiaa  and  in  the  otker  that  of  the 
bird,  and,  as  has  been  said,  there  is  evidence 
that  the  relationship  thus  implied  is  real.  In 
many  ways  the  two  groups  give  evidence  of 
having  undergone  closely  parallel  lines  of  evolu- 
tifinary  progress,  especially  in  their  mediod  of 
locomotion  and  consequently  in  their  motor 
organs.  This  is  particularly  true  of  the  first 
suborder  in  each  phylimi,  die  Theropoda  cmd 
Omithopoda.  Out  of  each  of  these  more  con- 
servative stocks  arose  aberrant  lines  in  which  a 
premium  was  placed  eithu"  on  bulk  (Sauro- 
poda)  or  on  armor  (Stegosauria)  or  on  wea- 
pons (Ceratopsia),  with  consequent  modifica- 
tioDs  and  speciallxations  far  ratnoved  from  the 
primitive  stodt.  '  Then,  too,  there  was  on  the 
part  of  the  two  main  orders  the  diametrically 
opposed  dietary — flesh  on  the  one  hand,  with  its 
relatively  simple  dental  and  digestive  mechan- 
ism, and  vegetal  food  on  the  other,  with  a  re- 
sultant compilexity  of  dentition  in  the  more 
highly  specialised  members  which  has  never 
been  surpassed 

Saiuiflcbia  —  Theropoda.  The  earliest  Itnown 
dinosaurs  belong  to  the  Saurischia,  suborder 
Theropoda,  ana  they  existed  with  but  little 
change  until  the  close  of  the  Mesozoic.  They 
were  bipedal  with  four-toed,  bird-like  feeL 
armed  with  increasingly  powerful  daws,  and 
with  four-fingered  hands  provided  with  grasp- 
ing talons.  The  skull  was  lightly  constructed, 
somewhat  bird-like  in  form,  but  possessing  no 
beak.  On  the  contrary,  their  powerful  jaws, 
were  armed  with  a  single  row  of  teeth,  often 
flattened,  curved  and  dagger-like,  with  finely 
serrate  margins  which  must  have  made  them 
highly  efficient  for  tearing  and  rending  their 
pre^,  but  not  for  mastication.  The  teem  wer« 
mainly  in  the  forward  portion  of  the  taws.  The 
head  was  yoised  at  right  angles  to  the  rather 
short  aeclc  and  the  compact  trunk  was  followed 
by  a  long  and  often  very  slender  tail  which, 
served  to  counterbalance  the  weight  of  the  bodr 
and  bead  when  they  were  borne  on  the  hind 
limbs  in  a  semi-erect  posture.  From  an  cx- 
hanative  Study  of  dinosaurlan  footprints  which 
exist  by  the  thousands  impressed  upon  the 
Triasaic  rocks  of  the  Connecticut  Valley,  one  is 
justified  in  assuming  that  the  fore  feet  were 
never  brou^t  into  contact  with  the  ground,  al- 
though they  doiibtless  were  of  use  m  fighting 
or  in  grasping  the  prey.  There  is  as  yet  no 
direct  evidence  of  the  nature  of  their  skin  ex- 
cept on  the  sole  of  the  foot,  but  we  have  no 
reason  to  sup;pose  that  it  was  other  than  reptile- 
like, clothed  in  all  probability  with  a  flexible 
scaly  covering,  but  otherwise  unarmored 

The  Theropoda  were  highly  conservative,  in- 
creasing in  general  dimensions  and  consequent 
prowess,  with  the  peculiar  exception  that  in 
the  larger  forms,  the  megalosaurs,  the  hands 
failed  to  keep  pace  with  the  general  increase  in 
stature  until  in  the  final  forms  they  were  rela- 
tively so  absurdly  smalt  that  it  is  difficult  to 
conjecture  their  use.  But  not  all  Theropoda 
were  of  this  sort,  for  another  group  remained 
rdatively  small,  agile  forms  until  the  aid  of 
their  racial  career.  At  least  one  of  these 
iStruthiomimus)  became  entirely  toothless  —  B 
sign  of  degeneracy,  but  in  this  instance  coupled 
with  an  otherwise  eflicient  body,  whidi  makes 
the  interpretation  of  habits  and  oabitat  a  matter 
of  great  doubt. 
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Some  of  t&e  more  notable  genera  were: 
Atuhisanrns,  a  prijnitive  carnivorous  dmo- 
SMir,  some  seven  feet  in  length,  from  the  Upper 
Triassic,  known  from  several  skeletons  and 
numerous  footprints  from  the  Connecticut  Val- 
ley and  from  New  Jersey.    See  Fig.  L 


AUosaumi,  a  splendid  type,  with  a  lenf^th  of 
34  feet,  more  than  half  of  which  was  included 
in  the  slender  tail.  This  creature  is  from  the 
Comanchian  or  Lower  Cretaceous  of  Wyoming 

and  the  adjacen'  "' -■ '-■'  ~  -•-- 

Old  World  t^ 


t  West  and  is  rejiresented  in  tbe 
ally,   Megalosaurui,   of 


vide  distribution,  both  in  time  and  space. 

Tyrannosaurus,  the  terminal  liiember  of  the 
race.  47  feet  long,  with  the  bodily  bulk  of  an 
elephant,  a  great  four-foot  head,  armed  with 
teeth  three  to  six  inches  in  length,  carried 
20  feet  in  the  air,  relatively  tiny  hands,  but 
huge  feet  which  bore  powerful  claws.  This 
creature,  which  has  b«en  most  appropriately 
named,  was  the  most  appalling  devourer  of  flesh 
which  ewer  stalked  abroad;  but  while  admiraHy 
adapted*and  equipped  lo  meet  and  overcome  the 
tmwieldy  herbivores  of  its  day,  would  find  it 
(fifiicult  to  make  a  living  in  these  dasrs  of- 
brainier,  more  ^le  mammals.    See  Fig.  2. 

Accompanying  their  larger,  fiercer  kin  in 
their  evolutionary  career  were  the  smaller  and 


aknder  Podokesaitrus 
Compsognatkus  of  the  Jurassic,  the  smallest 
known  dinosaur,  and  culminating  in  the  tooth- 
less forms  which  we  have  mentioned.  Their 
increase  in  size  was  gradual,  and  their  slender- 
ness  and  well  developed  grasping  hands  imply, 
except  in  the  last  mentioned,  their  adaptation  to 
more  agile  and  feebler  prey. 


Sanropodft. — Another,  relatively  short-lived, 
race  were  the  amphibious  dinosaurs  or  Sauro- 
poda,  apparently  derived  from  the  theropod 
group,  but  departing  widely  in  habitus  and  con- 
sequent habit.  What  gave  them  their  evolu- 
tionary trend  we  do  not  know,  hut  their  one 
distinctive   character   was    a    vastly  increased 


bulk,  wlilch  necessitated  tiieir  forsaking  Ae 
strictly  terrestrial  habitat  and  becoming  parth 
if  not  wholly  water-borne.  This  increasing  bulk 
also  rendered  bipedalitv  impossible,  and  if  they 
were  ever  realty  capable  of  waBnng  exdnsively 
on  the  hind  limbs,  they  soon  tost  that  power 
except,  perhaps,  when  in  dK  water;  indeed,  in 
certain  of  the  later  types  a  large  part  of  the 
weight  was  borne  on  the  fore  limbs,  which,  con- 
trary to  dinosaurian  custom,  actually  exceeded 
the  hinder  members  in  length  and  bulk.  As  a 
further  conseqoence  of  their  increasing  stature 
and  amphibious  habitat,  the  neck  grew  very  long 
to  dut  the  srbU  bead  mi^t  Tmnoe  thmugh  a 
considerable  arc,  tx>th  horizontal^  and  verti- 
cally, in  its  search  for  food. 

The  exact  nature  of  this  food  we  do  not 
know,  but  the  spooo-  or  ptncil-ihaped  teeth, 
somewhat  worn  at  the  end,  are  in  tlie  front  of 
the  iDoutli  as  with  the  true  carnivores,  and  could 
neither  have  been  used  for  the  rending  of  fie^ 
Dor  for  the  mastication  of  plant  food.  Hm 
inference  is  that  the  <UetaTy  was  vegetal  —  pos- 
sibly some  fioatiiig  or  readily  dislodged  aquatic 
idant  which  grew  in  great  abundance,  like  the  i 

water  hyacinth  of  the  Nile.  Thb  must  have 
been  drawn  into  the  stomach  in  great  inert 
masses,  where  a  powerful  muscular  device  litce 
a  gizzariL  t<%etbcr  with  swallowed  stones  such 
as  have  been  actually  found  between  the  ribs 
of  certain  specimens,  aidod  id  their  digestion.  I 

These    creatures    waded,    as    their    beavity  ' 

ballasted  limbs  imply,  or  swam  v^iere  depth  re-  i 

quired   it,   but   show   no   distinctivdy  natatory  ' 

adaptation.  They  were  apparently  unarmored, 
and  weaponless,  unless  the  terminal  10  feet  of 
the  tail  which  was  sometimes  slender  like  a 
whiplash,  might  be  interpi^ed  as  a  weapon.  The 
earliest  forms  were  moderate  m  site,  tome  40 
feet  perhaps,  but  the  later  types  were  gigantic, 
the  lon^st  authentic  meassremcnt  being  S 
feel,  while  the  living  weight  exceeded  35  tons. 
Their  bulk,  but  probably  not  their  lenKtb,  has 
been  exceeded  by  the  modern  whales,  but  this 
is  because  of  the  slender  neck  and  tail  of  ihe 
dinosaur  as  compared  with  the  lai^e  head  borne 
directh;  on  a  ncckless  trunk  and  the  powerful 
propel&nj 


South  Dakota ;  DiplodoctUj  a  contemporary, 
87  feet  in  length  and  much  slenderer  m 
build,  from  Wyoming  and  Colorado;  and 
Brachiosaurus,  some  80  feet  in  length,  the 
most  ^nderous  of  all,  with  huge  neck  and 
fore  timbs,  a  girafle-Iike  wader  found  in  rocks 
of  equivalent  age  in  Wyoming  and  at  Tenda- 
guru.  East  Africa. 

Sauropoda  were  relatively  short-lived,  exist- 
ing throv^  part  of  the  Triassic  and  the  entire 
Jurassic,  becoming  apparently  utterly  extinct 
early  in  Comanchian  tinre.  What  caused  their 
extinction  we  do  not  know,  probably  a  complex 
of  causes  of  which  the  most  important  majf 
have  been  a  temporary  restriction  of  their  habi- 
tat. In  such  relatively  huge  forms  we  have 
come  to  see  evidences  of  racial  senility,  with 
which,  as  with  old  age  in  general,  the  hold  upon 
life  is  precarious  ftnd  a  relatively  small  cause 
may  have  far-reaching  and  disastrous  effects. 

Omithiachia- —  These  dinosaurs  have  been 
called  predentate,  from  the  fact  that  the  front 
of  their  mouth  bore  in  the  lower  jaw  a  tooth- 


U,g,t,zcd=y  Google 


less  bone,  the  predentary,  while  except  in  one 
known  instance  the  front  of  the  upper  jaw,  the 
premaxilla[y,  was  toothless  as  welL  But  in  the 
of  boUi  jaws  were  grinding  teeth  deeply 
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later  carnivores,  and  uparently  could  always  be 
used  to  support  the  forward  part  of  the  body 
and  for  slow  locomotion  while  feeding,  although 
swifter  movement  was  effected  hy  the  hind 
limbs,  with  the  tail  for  a  counterpoise  as  in  the 
Theropoda. 
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to  replace  the  teeth  consumed  by  wear.  Al- 
though in  the  earlier  forms  the  number  of  teeth 
was  not  great,  in  the  terminal  member  of  one 
phylum,  Trachodon  (see  Fig.  4),  there  were 
so  many  vertical  rows  of  successional  teeth  that 
their  total  number  equaled  a  half  thousand 
for  each  half  of  each  jaw,  2,000  more  or  less 
all  told  I  The  forward  part  of  the  mouth 
varied  in  fonn  to  suit  the  owner's  habits:  in 
Trachodon  it  was  broadened  like  the  beak  of  a 
duck;  in  others,  auch  a*  Tricnatops,  it  was 
more  like  that  of  a  parrot  or  turtle;  in  all  easel 
the  bones  must  have  been  encased  in  horn  or  a 
leathery  sldn  and  served  very_  well  for  the  pre- 
hension of  the  plant  food  wfakta  the  higjily  e£- 
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dent  dental  battery  reduced  to  a  proper  condi- 
tion for  digestion.  This  dental  mechanism  and 
the  bird-like  type  of  pelvis,  although  varying  in 
detail,  were  the  principal  structures  which  these 
dinosaurs  had  in  common ;  in  other  ways  they 
varied  enormously, 

O mi thopoda.— These,  the  bird-footed  dino- 
saurs, were  the  unarmored  bipeds  which  in 
dieir  evolution  paralleled  the  carnivores  most 
closely.  They  had  a  four-toed  foot  armed  with 
claws  which  in  the  larger  forms  became  almost 
hoof-like.  Their  hands  varied,  but  were  gener- 
ally four-toed  and  never  possessed  grasping 
claws.  The  fore  limbs  were  much  smaller  than 
the  hind,  but  never  so  absurdly  so  as  in  the 


The  earlier  types,  such  as  Camptosaitnts  of 
the  Jurassic  and  Comanchian,  were  small  to 
mediimi  in  size,  rangii^  from  7  to  17  feet 
Iguanodon  of  Belgium  and  England  was  more 
ponderous,  reaching  34  feet  in  length,  and  bore 


Cretaceous  types  show  evidence,  in  their  webbed 
feet  and  compressed  swimming  t^l,  of  having 
been  aquatic  in  habits.  They  are,  perhaps,  more 
completely  known  than  any  other  dinosaurs,  for 
not  on^  are  the  bones  and  teeth  preserved,  but 
mtrnimided  carcasses,  presenting  with  wonderful 
fidelity  the  skin,  some  muscles,  and  other  details 
of  structure  usually  lost  in  a  fossil.  The  Omi- 
thopoda  were  conservative  except  in  their  head, 
which,  while  generally  simple,  sometimes  bore  a 
helmet-like  crest  of  curious  form.  Of  such 
were  Supkanosaurut  and  Corylhosaurus  from 
Alberta,  Canada.  Trachodon,  although  possess- 
ing the  most  complex  dentition,  was  plain  of 
contour.  The  last  named  measured  23  feet  in 
length,  and  was  the  terminal  member  of  the 

Stegoraoris.—  These  were  the  armored  dino- 
saurs, whose  body  was  covered  with  an  increas- 
ingly heavy  cuirass  and  whose  tail  in  some  in- 
stances possessed  an  investiture  like  a  battle 
mace.  The  later  forms,  Ankyhsaurus,  must 
have  been  well-nigh  immune  to  assault,  and 
they  mimicked  curiously  the  armored  glyptodons 
—  waim-blooded  mammals  allied  to  the  armadil- 
los of  to-day.  The  glyptodons  had  to  meet  the 
attack  of  the  sab  re- tooth  tigers,  while  Ankylo- 
saums  was  pitted  against  the  huge  Tyranno- 
4aurus,  but  in  each  case  passive  resistance  was 
apparently  sufficient 

An  earlier  ^pe,  Jurassic  to  Comanchian,  was 
Slegasaurtu.  the  form  which  gives  its  name  to 
the  group.  (See  Fig.  5.)  It  represented  an  aber- 
rant side  Kne  which  died  without  further  issue 
at  the  time  of  sauropod  extinction,  and  like  the 
latter  group  showed  evidences  of  radal.oldage. 
Steaosaums  was  a  quadruped,  short  of  fore 
limb,  long  of  hjni^  with  a  nighly  arched  back, 
powerful  tail,  and  small  head  containing  a  defi- 
dent  dentition  and  absurdly  diminutive  brain. 
But  the  most  striking  peeuharity  was  its  arma- 
ment, which  consisted  of  a  double  row  of  armor 
plates  standing  on  edge,  small  on  the  ned^  in- 
creasingly large  until  the  base  of  the  tail  WM 
reached,  and  then  once  more  diminishing.  The 
end  of  the  tail  was  armed  with  two  or  more 
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armor  plates,  were  encased  with  horn.    Stego- 
saurs  are  found  in   Europe  and  the 
United  States. 
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Cera topaia.— These  were  the  homed  dino- 
saurs, so  tar  as  our  knowledge  goea  an  exclu- 
sively American  group,  and  although  derived 
doubtless  from  the  armored  fonns,  from  what 
pa.nicu]ar  tyfte  is  unknown.  They  appear  sud- 
denly in  the  West,  in  rocks  of  Upper  Cretaceous 
Age,  and  none  are  transitional  but  they  show  at 
once  all  of  the  distinctive  features  of  the  groiq). 
Oucf  among  these  characteristics  is  a  huge  head 
in  contrast  to  the  relatively  small  skull  ol  other 
dinosaurs.  The  head  bore  upon  the  face  a  num- 
ber of  horns,  one,  two,  or  three,  while  the  rear 
of  the  skull  was  prclooged  backward  to  form  an 
expanded  bony  crest  which  served  to  protect  the 
neck  and  also  to  provide  leverage  for  the  other- 
wise unwieldy  head  and  horns.  In  the  earlier 
^ei.  such  as  Monoclonius,  the  crest  was  in- 
complete, as  it  had  two  large  apertures  throueb 
it,  one  on  either  side  of  the  middle  line.  In  die 
later  forms  such  as  Triceratops  (Fig.  6),  the 
crest  was  a  complete  sheet  of  bone,  although  in 
one  rare  genus,  Torosaurtts,  it  was  still  per- 
forate. In  the  earlier  fonns,  the  bom  borne  on 
the  end  of  the  nose  was  the  larger,  those  on  the 
forehead  not  always  being  in  evidence,  but  in 
later  genera  the  nasal  horn  was  reduced  and 
the  frontal  ones  were  dominant. 

The  Ceralopsia,  like  the  Stegosauria,  were 
quadrujtedal.  the  weight  of  armor  and  armament 
rendering  the  ancestral  bipedal  gait  no  longer 
possible,  and  as  certain  of  the  latter  resembled 
the  later  mammalian  glyptodons,  so  the  former 
were  rhinocerine  in  general  aspect  and  were 
doubtless  like  the  rhinoceros  in  stupid  savagery, 
for  broken  horns  and  jaws  and  punctured  crests 
give  abundant  evidence  of  their  comb ativen ess. 

Among  the  dinosaurs  there  seems  to  have 
been  a  constantly  maintained  balance  throughout 


their  evolutionary  career,  for  as  the  carnivores 
grew  and  Increased  in  prowess,  the  herbivores 
were  forced  to  meet  the  menace  of  their  a^res- 
^on  in  several  ways,  either  by  increased  produc- 


_.- by  speed  or  bulk,  or  by  a  partial  for- 
saking of  the  terrestrial  habitat.  Or  they  devel- 
oped a  defensive  armor  or  aggressive  weapons, 
for  one  and  all  lacked  brain  power;  this  placed 
a  high  premium  on  brutality,  and  never  perhaps 
before  nor  since  has  the  animal  world  felt  to  so 
great  an  extent  the  burden  of  armament 

Extinction.--' The  cause  of  dinosaurian  ex- 
tinction is  by  no  means  clear.  One  student  has 
argued  internecine  waxfare;  another,  destructive 
slaughter  of  the  young,  possibly  while  yet  in  the 
egg,  by  small  blood-thirsty  mammals;  yet  an- 
other, climatic  change,  either  diminution  of 
beat,  for  reptiles  are  very  sensitive  to  tonper- 
ature  change's,  or  decrease  of  moisture,  with  a 
consequent  change  in  the  character  of  vegeta- 
tive life.  The  close  of  the  age  of  reptiles  was 
marked  by  great  uplifting  or  diastropnic  move- 
ments over  portions  of  the  earth's  surface  —  the 
so-called  Laramide  Revolution,  As  a  conse- 
quence the  old  low-lying  dinosaurian  habitat  was 
largely  restricted,  and  this,  together  with  other 
of  the  necessary  chain  of  sequent  events  which 
follow  50  great  a  crcstal  movement,  put  a  period 
to  their  existence  and  cleared  'the  way  for  the 
evolution  of  a  potentiallv  higher,  though  long 
subject  race,  the  mammals, 

Richard  Swamn  Lull, 
Professor    of  Vertebrate    Paieonlology,    Yhte 
University. 

DINOTHBRIUH  (Gr,  r"yAt.  terrible ;  ftfpf™, 
beast),  a  genus  of  elephantine  mammals  occur- 
ring as  fossils  in  the  Tertiary  rocks  of  Europe 
and  India,  characterized  by  having  the  lower 
incisors  devdoped  into  dome-curving  tusks  and 
by  having  all  the  molar  teeth  in  use  at  once. 
Thev  probably  bad  a  proboscis  like  that  of  the 
elephants.     See  Ei.ephant, 

DINSMORB,  Charlea  Allen,  American 
clergyman  and  author :  b.  New  YoHc,  4  Aug. 
1860.  In  1884  he  was  graduated  at  Dartmouth 
College,  having  previously,  1881-82,  been  en- 
gaged on  the  United  Stales  survcT  of  the 
Mississippi  River,  He  made  his  theological 
studies  at  Yale  and  became  a  Congregational 
minister  in  1888.  Therafter  until  1901  he  held 
pastorates  at  WhitnCTvilte  and  Willimantic, 
Conn,,  and  Boston,  Mass.  He  became  pastor 
of  the  First  Congregatiorial  Church  of  Water- 
bury  in  1905;  was  lecturer  at  the  Divinity 
School  of  Yale  in  1904  and  at  Bowdoin  four 

¥ars  later.  His  published  works  include  'The 
cachings  of  Dante'  (1901;  Japanese  trans,); 
'Aids  to  the  Study  of  Dante'  (1903;  Japanese 
trans.);  'Alonement  in  Literature  and  Life* 
(1906) ;  and  'New  Li^t  on  Old  Truth'  (1912). 
DINSMORB,  Hugh  Anderson,  American 
lawyer:  b.  Benton  County,  .Ark.,  24  Dec.  1850. 
He  was  clerk  of  the  Circuit  Court  1873-74^  when 
he  was  admitted  to  the  bar,  and  began  practice 
in  Fayetteville ;  was  prosecuting  atcomn  of  the 
fourth  judicial  district  of  Arkansas  in  1878-84; 
a  Democratic  presidential  elector  in  1884;  min- 
ister-resident and  consul-general  in  the  kingdom 
of  Korea  in  1887-90;  and  a  member  of  Con- 
gress in  1893-I90S, 

DINWIDDIB,  Bdwin  Courtland,  Ameri- 
can advocate  of  Prohibition;  b.  Springfield, 
Ohio,_29  Sept.  1867,  He  received  his  education 
at  Wittenberg  College,  Springfield,  Ohio,  and  at 
Grove  City  College,  Pa,  In  1894  he  entered  the 
Evangelical  Lutheran  ministry,  was  secretary  of 
the  permanent  committee  on  temperance  of  the 
general    synod    of    the    Lutheran    Eraaeelical 


<_i 


oogic 


DIN  WIDDIB  —  DIOCESE 


ISl 


Church  in  1699-1903,  and  chainnan  since  1903. 
He  was  legislative  superintendent  of  the  Ohio 
Anti-Saloon  League  in  1893-96,  and  State  super- 
intendent of  the  Pennsylvania  Ami- Saloon 
League  in  1897-^99.  In  1899-1907  he  was  first 
national  legislative  superintendent  of  the  Ameri- 
can Anti-Saloon  Lea^e,  and  again  since  1911. 
He  has  been  a  prominent  worker  in  the  Inter- 
national Order  of  Good  Templars.  He  led  the 
attack  which  led  to  the  abolishment  of  the  army 
canteen,  and  was  instrumental  in  continuing 
prohibition  in  Oklahoma,  also  led  the  prohibi' 
tion  forces  in  the  campaign  to  prohibit  ship- 
ments of  intoxicating  liquors  in  inter-state  com- 
merce. He  is  author  of  several  pamjdilets  on 
prohibition  and  allied  topics. 

DINWIDDIE,  Robert,  British  colonic  offi- 
cial: b.  Scotland  about  1690;  d.  Oiflon,  Eng- 
land, 1  Aug.  1770.  He  was  Iieutenant-govemor 
of  Virginia  1752-58;  and  during  his  official 
career  recommended  the  annexation  of  the  Ohio 
valley  and  the  erection  of  forts  to  secure  the 
wcsiem  frontier  against  the  French.  He  was 
one  of  the  most  earnest  supporters  of  the  French 
and  Indian  War,  which  began  about  1753  and 
lasted  10  years. 

DINWIDDIE,  WiUiani,  American  journal' 
ist  and  author:  b.  Charlottesville,  Va.,  23  Aug. 
1867.  When  only  14  years  of  agc^  he  was  as- 
sistant electrician  of  the  National  Museum  at 
Washington.  He  became  inspector  of  customs 
at  Corpus  Christi,  Tex.,  in  1883;  was  connected 
with  tlie  Bureau  of  American  Ethnolo^  from 
1886  to  1895,  at  which  time  he  went  into  journal- 
tstn,  serving  as  correspondent  and  illustrator 
for  the  New  York  Herald.  He  became  photog- 
rapher for  the  Baltimore  and  Ohio  Railroad  in 
1897.  During  the  campaign  in  Cuba  and  Porto 
Rico  he  served  as  war  correspondent.  During 
the  Boer  War  he  was  correspondent  in  South 
Africa  for  Harper's  Weekly,  and  in  the  Russo- 
Japanese  War  he  was  correspondent  for  the 
New  York  iVarld,  Harper's  Weekly  and  Usli^i 
Weekly.  He  was  associate  editor  of  the  New 
York  World  190S-06  and  is  now  a  broker  He 
has  published  'Puerto  Rico  and  Its  Possibilities' 
<18»);  'The  War  in  the  Philippines  > ;  <The 
War  in  South  Africa.* 

DINWIDDIE  COURT-HOUSE  and 
WHITE  OAK  ROAD,  BatUe  of.  General 
Grant,  besieging  Petersburg,  issued  orders  24 
March  1865  for  a  movement  on  the  29th  to 
destroy  the  railroads  leading  into  the  city  from 
the  south  to  force  Lee  to  come  out  of  his 
entrenchments  and  fight  on  open  ground,  or  so 
far  attenuate  his  line  that  a  successful  assault 
couid  be  made.  The  result  was  the  battle  o( 
Five  Forks  (q.v.)i  the  fall  of  Petersburg  and 
Richmond,  the  surrender  at  Appohiattox,  9 
April  and  the  close  of  the  Gvil  War.  The 
movement  to  the  left  was  led  by  Warren's  fifth 
corps  and  Sheridan's  cavalry,  and  the  first  en- 
counter was  near  the  Boydton  road,  where  War- 
ren's leading  division  (Grifhn's)  defeated  two 
brigades  sent  out  from  Lee's  right,  driving  them 
back  to  White  Oak  road.  On  the  30th  the 
second  and  fifth  corps  closed  in  on  the  White 
Oak  road  on  Lee's  righ^  and  Wilcox's  Con- 
federate division,  coming  out  of  the  entrench- 
ments, attacked  Warren  and  was  driven  back. 
Warren's  advance  division  was  now  within  600 
yards  of  the  road,  and,  on  the  31st,  Lee  ordered 
another  attack.    Hunton's  and  Wise's  brigades 


attacked  in  front,  and  McGavan's  and  Grade's 
on  the  left  flank.  Ayres'  ajid  Crawford's  di- 
visions were  driven  back  in  disorder  upon 
Griffin's  division,  which  checked  the  Confederate 
advance.  General  Miles,  with  two  brigades  of 
the  second  corps,  struck  Wise's  brigade  on  the 
left  flank,  drove  it  back  with  severe  loss  in 
killed  and  wounded,  and  the  entire  Confederate 
attacking  party  retreated,  and  Warren,  resum- 
ing the  offensive,  pushed  his  advance  across  the 
White  Oak  road.  It  cost  the  second  and  fifth 
Union  corps,  on  the  31st,  1,311  killed  and 
wounded,  and  556  missing. 

Meanwhile  Sheridan  had  reached  Dinwiddie 
Court-House,  12  miles  southwest  of  Petersburg 
and  on  the  30th  Devin's  division  and  Davier 
brigade  were  pushed  10  miles  in  advance  in  the 
direction  of  Five  Forks,  where  they  encountered 
die  Confederate  cavalry  under  Gen.  Fitrhugh 
Lee.    At  night  Gens,  W.  H.  F.  Lee  and  Rosser 

S'oined  Fitihugh  Lee  and  General  Pickett,  with 
ive  brigades  of  infantry,  marched  down  the 
White  Oak  road  to  Five  Forks,  and  assumed 
command  of  all  the  troops  operating  against 
Sheridan.  Munford's  cavalry  division  engaged 
Devin  in  front  and  Pickett  moved  with  infantry 
and  the  other  two  divisions  of  cavalry  to  gain 
Sheridan's  left,  crossed  Chamberiain's  Creek, 
struck  Da  vies'  brigade  in  flank  and  drove  it 
back  on  Devin,  interposed  between  Devin  and 
Crook,  and  with  the  assistance  of  Munford 
drove  both  Davies  and  Devin  northeastwardly 
across  the  country.  Fitzhugh  Lee  moved  up 
and  formed  his  cavalry  on  Pickett's  flanks. 
In  following  Devin  and  Davies,  Pickett  had  ex- 
posed the  rear  of  his  column'  and  it  was  at- 
tacked by  the  brigades  of  Gibbs  and  Gregc^ 
which  attack  forced  Pickett  to  face  about.  Me 
drove  back  the  two  brigades  and  advanced  upon 
Dinwiddle  Court-House.  Sheridan  had  called 
up  Custer  with  his  two  brigades,  some  artillery 
had  come  up,  and  a  barricade  was  thrown  up 
about  three-fourths  of  a  mile  northwest  of  the 
courthouse,  behind  which  Gibbs  and  Gregg 
rallied,  and  Smith's  brigade,  slowly  driven  back 
by  the  Confederate  cavalry,  formed  on  the  left 
It  was  now  near  sunset,  andas  Pickett  advanced, 
artillery  opened  upon  him,  and  when  within 
short  range  the  cavalry  from  behind  the  ter- 
ricades  poured  such  a  shower  of  bullets  upon 
him  that  he  was  quickly  repulsed,  and  the  battle 
of  Dinwiddle  Court-House  was  over.  Sheridan 
says  his  loss  was  about  450.  The  Union  forces 
engaged  at  Dinwiddie  Court-House  and  White 
Oak  road  mimbered  about  42,000;  the  Con- 
federates about  20,000.  The  Union  loss,  29-31 
March,  was  2,198  killed  and  wounded,  and  S83 
missing.  The  Confederate  loss  is  unknown. 
Consult  'Official  Records'  (Vol.  XLVI)  ;  Hum- 
phreys, 'The  Virginia  Campaign  of  1864-65'; 
Walker,  'History  of  the  Second  Army  Corps'  j 
Powell,  "History  of  the  Fifth  Army  Coips' ; 
Grant,  Personal  Memoirs'  (Vol.  II);  Sheri- 
dan, 'Personal  Memoirs'  (Vol.  II)  ;  'Battles 
and  Leaders  of  the  avil  War'  (Vol.  IV). 
K  A.  Car  UAH. 
DIOCESE,  the  territory  and  population 
over  which  a  bishop  exercises  jurisdiction.  The 
word  dioecesis  was  originally  a  term  of  civil 
administration,  when  toward  the  end  of  the 
3d  century  the  Roman  Empire  was  divided  into 
12  diceceses  governed  by  die  emperor's  lieuten- 
ants, each  dicecesis  comprising  seventl  of  the 
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divisions  called  provinces.  When  the  word 
came  into  ecclesiastical  use  it  signified  rather 
one  of  the  grand  divisions,  patriarchates  or 
primatial  jurisdictions,  instead  of  the  territory 
presided  over  by  one  of  the  bishops  subject  to 
a  patriarch  at  primate  or  an  archbishop.  The 
word  began  to  be  used  in  the  meaning  it  now 
has  in  the  Lktter  part  of  the  13th  century  ^  but 
even  ^ler  it  was  used  in  the  sense  of  our  pres- 
ent word  parish. 

DIOCLETIAN,  dTo-kie'shSn  (Gum  Anra- 
Hiia  Valerius  Diocletianut,  sumamed  Joviua), 
Roman  emperor;  b.  Dioclea.  DalmaCia,  245  a.d.; 
d.  Salona,  Datmatia,  313.  Ho  was  of  humble 
origin  but  attained  distinction  in  the  army  and 
held  important  military  commands  under  the 
emperors  Probus  and  Aurelian.  He  accom- 
panied Carus  to  the  Persian  War  and  after 
the  death  of  Numerianus  he  was  chosen  em- 
peror by  the  army  at  Qialcedon,  17  Sept.  284, 
and  slew  with  his  own  bands  Arrius  Aper,  the 
prefect  of  the  pivtorians.  He  thus  fulfilled 
the  prediction  of  a  Gallic  priestess  that  he 
would  mount  a  throne  as  soon  as  he  had  slain 
A  wild  boar  (aPer).  He  was  generally  loved 
for  the  goodness  of  his  disposition.  But 
troubles  from  within  disturbed  the  Roman  Em- 
pire and  compelled  Diocletian  to  share  the  bur- 
den of  government  with  colleagues.  He  ap- 
pointed Maximianus  Augustus  in  286,  who 
defeated  the  Bagaudae  insurgents  in  Gaul  and 
the  Germans  on  the  Rhine.  Meanwhile  Dio- 
cletian was  successful  against  the  Persians  in 
die  East  and  afterward  penetrated  to  the 
source*  of  the  Danube,  in  Germany.  In  view 
of  further  disturbances  and  dangers  ia  the 
empire,  he  proclaimed  Constantius  Chlorus  and 
GHlerius  Caesars  in  293.  Thus  the  empire  was 
divided  into  four  parts,  with  each  of  the  four 
rulers  at  A  separate  capital  — Nicomedia, 
Uediolanum  ( Milan ) ,  Augusta  Trevirorum 
(Trier),  Sirmium.  At  the  age  of  60,  exhausted 
with  labor,  Diocletian  resigned  the  imperial  dig- 
nity at  Nicomedia,  1  May  305,  and  retired  to 
Salona,  where  he  found  happiness  in  the  culti- 
vation of  his  mrden,  and  where  he  died  ei^ht 
years  aftcrwaro.  In  the  latter  part  of  his  reizn 
he  was  induced  to  sanction  a  persecution  of  the 
Christians,  whom  he  had  long  protected.  In 
defense  of  this  it  may  be  urged  that  be  hoped 
to  slrcn^hen  the  empire  by  a  revival  of  the 
old  religion,  and  that  the  church  as  an  inde- 
pendent state  over  whose  inner  life  at  least  he 
possessed  no  influence,  appeared  to  be  a  stand- 
ing menace  to  the  imperial  autbqrit^.  In  bis 
reign  the  senate  lost  practically  all  its  power, 
republican  institutions  vanished  and  were  re- 
placed by  an  absolute  monarchy  closely  akin 
to  despotism.  He  wore  the  royal  diadem,  as- 
sumed the  title  of  lord  and  introduced  a  system 
of  etiffuette  and  ceremony,  borrowed  from  the 
Eiast,  in  order  to  surround  the  monarch  and 
monarchy  with  a  mysterious  sanctity.  On  the 
other  hand  he  ^ve  great  attention  to  improving 
the  administration  of  the  empire,  reformed  the 
coinage,  remitted  various  burdensome  taxes, 
encouraged  trade  and  repressed  corruption.  He 
adorned  and  beautified  the  dty  with  numerous 
buildings,  notably  the  baths,  portions  of  which 
are  extant.  A  famous  edict  of  his  ajid  one  that 
has  an  especial  interest  in  modem  days  is  the 
•De  pretiis  renun  venalium,'  which,  promul- 
gated in  301  A.D..  fixed  a  maximum  price  for 
provisions  and  other  articles  of  ' 


rate  of  wages,  llie  articles  men- 
tioned in  the  edict  whicn,  aside  from  its  illus- 
tration of  price- Rxing  legislation,  is  chiefly  in- 
teresting as  giving  [heir  relative  values  at  the 
time,  include  cereals,  wine,  oil,  meat,  fresh  and 
salt  fish,  vegetables,  noney,  fruits,  skitis,  leather, 
furs,  foot-gear,  timber,  carpets,  articles  of 
dress  and  even  pernx  mendaptcie  (Westphalian 
hams),  and  the  wages  range  from  that  of  the 
ordinary  laborer  to  the  fee  of  the  professional 
advocate.  The  unit  of  money  was  me  denarius, 
not  the  silver,  but  a  copper  coin  introduced  by 
Diocletian,  and  the  value  of  which  may  be 
gauged  from  the  fact  that  in  the  edict  it  is  set 
down  as  the  equivalent  of  one  oyster,  or  ap- 
proximately two-fifths  of  a  cent  of  our  cur- 
rency. The  edict  was  a  well-intended  but  abor- 
tive attempt  to  meet  the  distress  caused  by 
several  bad  harvests  and  commercial  specula- 
tion. It  was  mainly  in  the  interests  of  the 
soldiery.  The  punishment  for  exceeding  the 
fixed  prices  was  death  or  deportation.  The 
aaual  effect  was  disastrous,  in  that  it  brought 
about  a  disturbance  of  the  food  supply  in  non- 
productive countries,  many  traders  were  ruined, 
and  the  edict  gradually  fell  into  abeyance. 
Incomplete  copies  of  it  have  been  discovered  at 
various  times  in  various  places,  the  first  (in 
Greek  and  Latin)  in  1709,  at  Stratonicea  in 
Caria,  by  W.  Sherard,  then  British  consul  at 
Smyrna,  containing  the  preamble  and  the  tables 
down  to  number  403.  This  partial  cony  was 
completed  by  W,  Bankers  in  1817.  It  was 
elaborately  edited  by  Waddington,  with  new 
fragments  and  commentary  (1864) ,  and  by 
Mommsen  in  the  third  volume  of  'Carpus 
Inscriptionum  Latinarum,'  where  all  the  frag- 
ments are  described  and  their  localities  indi' 
cated.  Portions  of  the  Greek  copy  and  the 
Latin  preamble  were  found  in  Platxa  in  1888- 
69  durine  the  exploration  of  the  American 
School  of  Classical  Archeology.  In  1890  sev- 
eral hundred  lines  of  the  Greek  version  of  the 
decree  were  discovered  at  M™Jopolis,  includ- 
ing a  list  of  pigtnents  with  their  prices.  For 
the  edict  'de  pretiis,  etc.,'  in  addition  to  those 
cited  above,  consult  LipauUe,  'L'&dit  de  Maxi- 
mum)  (1886)  ;  'Papers  of  Ae  American  Schocd 
of  Classical  Studies,*  Vol.  V  (1892);  and 
Abbott,  'The  Common  People  of  Ancient  Rome' 
(New  York  1911).  For  life  and  administra- 
tion of  Diocletian,  consult  PreusS;  T.,  'Kaiser 
Diocletian  und  seine  Zcit'  (Leipzig  1869)  ; 
Mason,  'The  Persecution  of  Diocletian'  Q876) ; 
Hunzinger,  A.  W.,  'Die  Diocletianische  StaatS- 
Reform"  (1899)  ;  Allard.  P.,  'Lajersecuiion  de 
Diocletien'  (1890);  Bernhardt,  T.,  'Geschichte 
Roms  von  Valerian  bis  zu  Diocletians  Tod' 
(J867). 

DIODATI,  dc-6-da'te,  GioTUUii,  Italian 
Protestant  clergyman:  b.  Lucca  about  JS76; 
d.  Geneva,  3  OcL  1649.  He  was  for  some  time 
professor,  first  of  Hebrew,  then  of  theology, 
m  Geneva,  and  in  1618-19  represented  the  Gen- 
evan clergy  at  the  Synod  of  Dort,  and  aided 
in  drawing  up  the  Belgic  confession  of  faith. 
He  was  unsuccessful  in  his  attempts  to  spread 
the  Reformed  doctrines  in  Venice  and  other 
Italian  cities.  He  is  most  celebrated  for  a 
translation  of  the  Bible  into  Italian,  which  is 
superior. to  his  translation  of  it  into  French, 
and  is  still  in  general  use  amoi^  Italian  Pro- 
testants. His  biography  by  Eug^e  de  Bade 
appeared  at  Geneva  in  1869. 
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DIODON,  dTft-dSn,  a  gema  of  teleostean 
fish,  family  Gyrhnodo»tts,  order  Pleetognathi, 
deriving  their  nanie  from  the  fact  that  the 
ivoiy-clad  temiinations  of  the  jaws  show  no 
suture,  and  the  fish  thus  appear  to  possess  b&t 
two  teeth.  The  body,  as  in  other  members  of 
the  familr,  can  be  inflated  with  air  till  the 
creature  floats  on  the  surface  of  the  water 
onder  side  uppermost;  it  is  likewise  covered 
with  ossifications  in  the  ^n,  each  with  a  pair 
of  lateral  roots  and  a  stiff,  movable,  erectile 
spine.  The  rotundity  of  these  fish  when  dis- 
tended has  earned  for  them  the  name  of  globe- 
fish,  or  prickly  globe-fish,  in  addition  to  tho 
designations  porcupine-fi^  and  sea-hedgehog, 
sugi^ted  by  the  numerous  spines.  The  four 
species  of  Diodon  are  found  in  all  the  seas 
between  the  tropici  and  range  to  the  Cape  of 
Good  Hope.  The  largest  spedes  (D.  hyttris) 
attains  the  length  of  two  feet  six  inches.  The 
food  of  Diodon  consists  of  crustaceans  and  sea- 
weeds, for  the  trituration  of  which  its  laws  are 
admirably  adapted,  l^iis  genua  has  tiy  some 
naturalists  been  made  the  type  of  a  family 
Diodontida. 

DIODORUS  fsumamed  Sicm-os),  Greek 
historian:  b.  Agyrium,  Sicily;  fl.  second  halt  of 
Ist  century.  In  order  to  render  his  history  as 
complete  and  exact  as  possible,  he  traveled 
through  a  great  part  of  Europe  and  Asia.  It 
is  very  much  to  be  regretted  that  the  greater 
part  of  this  history,  which  the  author  called 
the  'Historical  Library,'  in  the  composition  of 
which  he  combined  the  ornaments  of  rhetoric 
with  the  detail  of  facts,  after  ^e  example  of 
Theopompus  and  Ephorus,  and  on  which  he 
had  bestowed  the  labor  of  30  years,  has  not 
reached  our  times.  It  consisted  of  40  books, 
and  comprised  the  history  of  almost  all  nations. 
It  is  written  in  the  style  of  annals  and  the 
events  are  narrated  in  a  confused  and  discord- 
ant manner;  it  is  uncritcal;  the  writer's  tack 
of  military  training  disqualified  him  from  writ- 
ing authoritatively  on  the  wars;  but  the  work  is 
valuable  as  containing  a  great  mass  of  ma- 
terials collected  from  a  number  of  writers 
whose  works  have  perished.  Only  the  books 
I  to  5,  containing  a  history  of  Egypt,  and  11 
to  20,  which  be^n  with  the  second  Persian' 
War  and  end  with  the  war  against  Antigonus, 
and  a  mraiber  of  fragments,  are  now  extant 

DKECIOUS,  di-i'shib,  in  botany,  a  term 
applied  to  unisexual  plants,  such  as  tne  willow 
and  the  hemp,  in  which  the  late  staminate  and 

fistillate  flowers  are  on  separate  individuals, 
n  toology,  a  term  applied  to  those  animals  in 
which  the  sexes  are  distinct;  that  is,  those 
in  which  the  ovum  is  produced  by  one  indi- 
vidual (female)  and  the  spermatozoid  l^  aiv- 
other   (male).    It  is  opposed  to  monoedous. 

DIOGENES,  dl-dj'e-n&c,  the  most  famous 
of  the  Cynic  philosophers ;  b.  about  412  b.c, 
in  Sinope,  city  of  Pontus  in  Asia;  d.  Corinth 
323  Ra    Having  been  banished  from  his  native 

K'  ice  with  his  father  Iceaias,  a  banker,  who 
d  been  accused  of  coining  false  money,  he 
went  to  Athens  and  requested  Antisthenes  to 
admit  him  among  his  disciples.  That  philoso- 
pher in  vain  attempted  to  repel  the  importunate 
supplicant,  even  by  blows,  but  finally  granted 
his  request  Diogenes  devoted  himself,  with 
the  greatest  diligence,  to  the  lessons  of  his 
master,  whoae  doctrines  he  extended  still  fur- 


ther. At  the  same  time  he  applied,  in  ita 
fullest  extent,  his  principle  of  divesting  himself 
of  all  superfluities.  He  taught  that  a  wise  man, 
in  order  to  be  happy,  must  endeavor  to  pre- 
serve himself  independent  of  fortune,  of  men 
and  of  himself ;  in  order  to  do  this,  he  must 
dennse  riches,  power,  honor,  arts  and  sciences, 
ana  all  the  enjoyments  of  life.  He  eud^vorea 
to  exhibit,  in  his  own  person,  a  model  of 
C^c  virtue.  For  this  purpose  he  subjeaed 
himself  to  the  severest  trials  and  disregarded 
all  the  forms  of  polite  society.  He  often 
stnwled  to  overcome  his  appetite  or  satisiied 
it  with  the  coarsest  food;  practised  the  most 
rifid  temperance,  even  at  feasts,  in  the  midst 
ot  the  greatest  abundance,  and  did  not  even 
consider  it  beneath  his  digniQ'  to  ask  alms.  By 
day  he  walked  through  the  streets  of  Athens 
barefoot,  without  any  coat,  with  a  long  beard, 
a  stick  in  his  hand  and  a  wallet  on  his  should- 


the  weather  and  bore  the  scoffs  and  insults  of 
the  people  with  the  greatest  equanimity.  Seeing 
a  boy  draw  water  with  his  hand,  he  threw 
away  bis  wooden  goblet  as  an  unnecessary 
utensil.  He  never  spared  the  follies  of  men, 
but  openly  and  loudJ)'  inveighed  against  vice 
and  corruption,  attacking  them  with  satire  and 
irony.  The  people,  and  even  the  higher  classes, 
heard  him  with  pleasure,  and  tried  their  wit 
upon  him.  When  he  made  them  feel  his  su- 
periority, they  often  had  recourse  to  abuse,  by 
which,  however,  he  was  little  moved.  On  a 
voyage  to  the  island  of  jEgitia  he  fell  into  the 
hands  of  pirates,  who  sold  him  as  a  slave  to 
the  Corinthian  Xeniadcs  in  Crete.  The  latter 
emancipated  bim  and  entrusted  him  with  the 
education  of  bis  children.  Jn  summer  he  lived 
at  Corinth  and  in  winter  at  Athens.  It  was  at 
ibe  former  place  that  Alexander  found  bim 
on  tbe  roadside  basking  in  the  sun,  and  aston- 
iahed  at  tbe  iodifEercnce  with  which  tbe  rag^d 
beggar  regarded  him,  entered  into  conversation 


gave  him  permission  to  ask  for  a  boon.      

nothing,"   answered  the  philosopher,   *but  that 
thou  wouldst  get  out  of  my  sunshine."     Sur- 


I  would  be  Diogenes.^  At  another  time  he  was 
carrying  a  lantern  through  the  streets  of 
Athens  in  the  daytime :  on  being  asked  what  he 
was  looking  for,  he  answered.  "I  am  seeking 
an  honest  man.'  Thinking  he  nad  found  in  the 
Spartans  ihe  greatest  capacity  for  becoming 
such  men  as  he  wished,  he  said,  'Uen  I  have 
found  nowhere;  but  children,  at  least  I  have 
seen  at  Lacedsmon.^  We  are  told  that  Socrates 
once  remarked  to  him,  "I  see  your  vanity 
through  the  holes  of  your  coat':  but  history 
will  not  admit  of  the  truth  o£  tnis  anecdote. 
No  doubt  many  of  the  an'ecdotes  told  of  this 
singular  man  are  fiction.  He  died  323  B.C,  at 
a  great  age,  and,  according  to  tradition,  on 
the  same  day  with  Alexander  the  Great.  When 
he  felt  dcalh  approaching  he  seated  himself  on 
the  road  leading  to  Olympia,  where  he  died  with 
philosophical  calmness,  in  the  presence  of  a 
great  number  of  people,  who  were  coHected 
aroimd  him.  Consult  Hermann,  'Zur  Geschichte 
und  Kritik  des  Diogenes  von  Sinope*    (HeU- 
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DIOGENES  OP  APOLLONIA— DION£A  HU8CIPULA 


bronn  1860} ;  Wmdelbaad-BonboScr,  <C»- 
schichte  der  aniikea  Pbilosophje*  (id  ed,  Mu- 
nich 1912):  Zeller,  'Philosophie  der  Griecben' 
(1889). 

DIOGBNSS  OF  APOLLONIA,  Greek 
philosopher:  b.  Apollonia,  Crete,  fl.  in  the  5th 
century  B.C  Very  little  is  known  of  his  life. 
His  philosophical  speculations  were  developed  in 
his  work  'On  Nature^'  still  extant  in  the  6th 
century,  but  of  which  we  have  at  present  only 
fragments,  preserved  in  the  works  of  Aristotle, 
Diogenes  Laertius  and  Simplicius.  His  ^eat 
object  was  to  find  the  first  principle  of  the 
world,  out  of  which  all  things  were  evolved 
Like  his  master  Anaximenes,  he  came  to  the 
conclusion  thai  this  great  first  principle  was  air, 
*the  oriein  of  all  things*  which  he  believed  was 
endowed  with 


DIOGENES  LAERTIUS,  Greek  philoso- 
pher: b.  Laerte,  Glicia,  toward  the  close  of  the 
2d  century  A.D.  His  chief  work  is  'Lives,  Doc- 
trines and  Apothegms  of  those  who  have  dis- 
tinguished themselves  in  Philosophy.'  The 
book  is  full  of  absurd  and  improbable  anecdotes, 
and  characterized  by  much  confusion  and  care- 
less mistakes,  yet  as  containing  a  mine  of  in- 
formation regarding  the  private  life  of  the 
Greeks,  and  many  fragments  of  woiks  now  los^ 
it  is  of  considerate  value.  It  was  lon^  the 
foundation  of  most  modern  histories  of  philoso- 
phy, and  has  preserved  the  names  and  doatrines 
of  numerous  writers,  of  whom  but  for  it  little 
would  have  been  known.  A  translation  by 
Yonge  appears  in  Bohn's  Classioal  Library. 

DIOGNETUS,  Bpiatle  to,  a  defense  of  the 
beliefs  and  the  religious  and  social  usages  of 
the  Christians,  written  in  the  1st  century  by 
one  who  appears  to  have  been  himself  a  disciple 
of  the  Apostles,  but  of  whose  name  and  history 
nothing  is  known.  He  refutes  the  false  and 
malicious  accusations  brought  against  his  breth- 
ren—  as  that  In  their  assemblies  they  were  wont 
to  practice  abominable  immoralities,  that  they 
were  atheists,  enemies  of  all  government,  etc. 
He  writes  wi^  the  sim{dicity  and  candor  of  one 
who  has  nothing  to  conceal  or  to  explain  away; 
who  rather  pities  the  ignorance  of  the  persecu- 
tors than  reproaches  them  for  their  cruelties 
and  injustices.  He  is  intensely  practical  in  his 
teaching,  laying  stress  on  godly  living  rather 
than  on  correct  dogmatic  belief.  The  last  two 
diaplers  of  his  woi%  are  plainly  additions  from 
another  hand  and  are  of  later  date.  The  Strass- 
burg  MS,,  the  sole  authority  for  the  text,  was 
destroyed  by  fire  in  1870.  *This  old  writer  has 
gradually  emerged,  by  virtue  of  an  inborn 
lustre,  at  once  the  obscurest  and  most  brilliant 
of  bis  contemporaries,  and  has  cast  a  glory  on 
the  early  Church  while  remaining  himself  un- 
known.*    Consult  Lightfoot   (text  and  transta- 


<The  Antc-Nicene  Fathers'    (Vol  I). 

DIOHEDB  ISLANDS,  a  group  of  three 
small  islands  in  Bering  Strain  and  midway  be- 
tween Siberia  and  Alaska.  "ITiey  were  dis- 
covered by  Bering  in  the  earlier  part  of  the  18th 
century.  One  of  the  islands,  Krusenstem,  be- 
longs to  the  United  States;  the  other  two, 
Romanzof  and  Fairway,  to  Russia. 

DIOMEDBA,  a  genus  of  birds,  including 
the  various  species  of  albatross  (q.v.). 


DIOHEDBS,  kii^  of  Araos.  He  was  one 
of  the  heroes  at  the  si^e  of  Troy,  the  son  of 
Tydeus,  His  daring  courage  rendered  him  one 
of  the  most  distinguished  heroes  and,  according 
to  the  testimony  of  Nestor,  siqierior  to  all  his 
contemporaries.  Protected  by  Pallas,  he  not 
only  encountered  the  most  valiant  of  the 
enemies,  many  of  whom  he  tailed,  but  even 
ventured  to  attack  die  immortals.  He  was 
equally  distinguished  in  coimciL  He  boldly  op- 
posed the  proposal  of  Agamormon  to  leave  the 
plains  of  Troy  without  having  gained  the  object 
of  the  expeoition,  and  prevailed;  he  even  ad- 
hered to  his  opinion  after  Achilles  had  rejected 
the  pro£Eered  reconciliation.  By  carrying  off 
the  horses  of  Rhcesus  from  the  enemies'  tents  he 
fulfilled  one  of  the  conditions  on  which  alone 
Troy  could  be  conquered.  With  Ulysses  he  re- 
moved Philoctetes  who  had  die  arrows  of 
Hercules  from  Lemnos,  which  was  another  con- 


and  thereupon  sailed  awav  to  Italy;  seve^ 
cities  of  that  country  cuim  him  as  their 
founder. 

DIOMEDBS,  ViUa  of.   See  Pokfeil 

DION  CA8SIUS,  Greek  historian:  b. 
Nicsa,  Bithynia,  about  155  aj>.  ;  d.  there  after 
230  A.D.  He  went  to  Rome  about  180j  was  ap- 
pointed successively  to  many  high  offices;  was 
twice  consul;  and  wrote,  in  Greet  the  <His- 
tory  of  Rome,'  from  the  arrival  or  j£neas  in 
Italy  to  229  a.D.  The  portions  of  Dion's  work 
now  extant  extend  to  five  volumes. 

DION  CHRYSOSTOH.  See  CBaysosTOM, 
Dion. 

DION  OV  SYRACUSE,  in  Gredc  history, 
a  connection  by  marriage  of  the  elder  and  the 
younger  Dionysius,  tyrants  of  Syracuse,  over 
whom  he  long  exercised  great  influence.  He  at- 
tempted to  reform  the  _younger  Dionysius,  but 
his  enemies  succeeded  in  eSectine  his  banish- 
ment (&c  366).  He  twice  returned  and  made 
himself  ruler  of  the  city,  but  on  the  first  oc- 
cauon  was,  after  a  time,  compelled  to  withdraw; 
in  his  second  period  of  rule  he  became  un- 
popular, and  in  353  B.C.  was  assassinated 

DIONJEA  MUSCIPULA  (■Venus'  fly- 
trap*), a  plant  of  the  sundew  family  (Drostr- 
acea),  found  in  sandy  bogs  'near  the  coast  of 
North  Carolina  Audubon  reported  specimens 
of  enormous  size  as  Rowing  also  in  Florida. 
It  i>  a  common  plant  in  hothouses.  It  exhibits 
in  a  remarkable  dnree  the  irritability  common 
to  some  plants,  'fiiere  are  three  hairs  upon 
each  division  of  the  leaf,  which  arc  ""  .-".;•;... 


the  two  sides  of  the  leaf  suddoily  to  come  to- 
gether with  conuderable  force,  die  strong  bris- 
ues  of  the  marginal  fringe  crossing  eadi  other 
like  the  teeth  of  a  steel-trap,  so  as  to  retain  the 
intruder,  whose  struggles  to  cscsuie  only  increase 
the  pressure  of  the  loaf-trap.  "The  insect  is  re- 
tained until  its  soft  parts  are  digested  and  ab- 
sorbed by  the  plants,  after  which  the  leaf  opens 
and  the  hard  parts  drop  out.  This  operation 
requires  about  14  days,  Init  if  the  insect  exciting 
the  leaf  is  not  caught,  the  leaf  opens  again  after 
an  hour  or  two.    The  leaf  does  not  retua  ill 
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pIONB— DIONY8IU8  THE  A^OPACITB 


vigor  for  anv  length  of  time,  gradually  beconi' 
ing  inert  ano  drying  up.    Consult  Darwin,  'In- 


DIONS,  in  Greek  nythology,  the  motiier 
of  Aphrodite  (by  the  Romans  identified  witfa 

DIONN^  de-dn',  Narcisse  Butrope, 
French-Canadian  librarian:  b.  Saint  Denis,  P.Q., 
18  May  I84&  He  was  educated  at  Ac  Grand 
SeiBtnary  and  Laval  Universipr,  Quebec,  began 
the  practice  of  medicine  in  18M,  but  abandoned 
it  in  the  following  year  for  a  literary  and  jour- 
nalistic career.  From  1880  to  1884  he  was 
editor-in-chief  of  Lt  Courrier  du  Canada  and 
again  from  1887  to  1892.  He  has  been  secretary 
of  the  Associated  Press  of  the  Province  of  Que- 
bec since  1882  and  librarian  of  the  legislature  of 
Quebec  since  1893,  He  has  written  *Le  tom- 
beau  de  Champ1ain>  (1880)  ;  'Etats  Unis,  Mani- 
toba et  Nord-Ouest>  (1882);  'La  Noovelle 
France  de  Cartier  i  Champlain'  (1891);  <Vie 
de  Champlain'  (1891)  ;  <Mgr.  de  Forbin-Jan- 
son>  (1895);  'Hennepin'  (1897):  'John  and 
Sebastian  Cabot'  (1898):  'L'Abb*  Richard, 
cur6  de  Detroit*  (1902)  ;  'The  Siege  of  Quebec 
and  the  Battle  of  the  Plains  of  Abraham' 
(1903} ;  'Quebec  Under  Two  Flags,'  with  A; 
Dougnty  (1903) ;  'Inventaire  chronologique  des 
livres,  joumeauie,  et  revues,  publics  en  langue 
f  ran^aise  dans  la  Province  de  Quebec  de  1764  a 
1905'  (1905);  'Le  parler  populaire  des  Cana- 
dienS'francais'   (1908). 

DIONYSIA,  ia-6-nishl-a,  festivals  in  honor 
of  Dionysus,  or  Bacchus,  which,  orisinating  in 
B^ypt,  were  introduced  into  Greece  By  Melant- 
pus,  1415  B.C.  They  were  four  in  mmber,  the 
Rural  or  lesser  Dionysia,  which  was  liie  most 
ancient,  the  Lensa  the  Anthesteria  and  the 
Dionysia  proper,  all  of  which  were  celebrated 
annually,  with  much  extravagant  merriment, 
though  they  were  not  disgraced  by  the  excesses 
of  the  Roman  Bacchanalia. 

DI0NY5IUS,  di-d-nisbl-iu.  Sunt,  elected 
Pope  in  the  year  259.  He  is  supposed  to  have 
beni  a  native  of  Greece,  but  the  exact  date  of 
his  birth  is  not  Iddowd.  He  died  26  Dec.  269,' 
having  reigned  as  pontiiT  10  years.  Prior  to  his 
election  as  Pope  he  was  held  in  high  repute  by 
the  dieologians  of  his  day,  as  history  states  that 
DioayBius  of  Alexandria  sent  him  a  most  im- 
portant letter  on  baptism ;  and  later  he  waa  the 
chief  theologian  in  a  synod  (262)  where  ike 
principal  question  bad  reference  to  the  Trinity. 
His  able  commentaries  convinced  many  who  had 
held  views  different  from  those  taught  by  the 
Church.  He  labored  much  to  reorganize  the 
Onirch  after  the  severe  persecutions  which  it 
had  undergone.  His  feast  day  in  the  calendar  is 
26  Decefnber. 

DIONYSIUS,  Sahit,  «of  Aiexanmiia>:  b. 
Alexandria  in  the  last  years  of  the  2d  cenlury; 
d.  there  265  a.d.  His  family  were  noble, 
wealthy  and  nagans.  Early  in  his  life  his  phil- 
osophical studies  turned  his  attention  to  Chris- 
tian writings,  and  they  so  influenced  his  mind, 
especially  the  epistles  of  Saint  Paul,  that  he  left 
the  pagan  schools  and  became  a  pupil  of  Origcn. 
About  the  year  332  he  was  ordained  a  priest, 
and  given  diara;e  of  the  Alexandrian  school  of 
theology.    In  248  he  was  consecrated  bishop. 


ratur'  (Vol.  I,  Leipzig  1893), 
ies  of  Dittrich  (Freiburg  1867), 
;e    (Paris   1881).     Consult  also. 
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Shortly  after  he  became  bishop  of  Alexandria 
the  persecution  of  Decius  began,  and  Dionysius 
was  among  the  first  arrested,  and  sentenced  to 
be  tortured  and  beheaded.  He  was  rescued  by. 
a  band  of  peasant^  and  for  more  than  a  year 
remained  concealed  in  the  Libvan  Desert.  In 
2S7,  during  the  persecution  under  Valerian,  he, 
was  again  exiled  from  Alexandria.  His  day  in' 
the  calendar  is  17  November.  The  writings  of, 
Dionysius  were  numerous,  but  many  have  Oeen. 
destroyed.  His  works  were  chiefly  controver- 
sial, or  attaclcs  on  the  hercties  of  bis  iv-  Con- 
sult Butler,  'Lives  of  Saints';  the  Englidl, 
translation,  'Ante-Nicene  Faihers'-  Forster. 
'De  Doctrina  et  Sententiis  Dionvsii  Magni', 
(Berlin  1865)  ;  Hamack   'Geschichte  der  alt- 

christliche   Litteratur'    '"-'     '    '  "=     

and  the  biographies 

and  Paul  Moriie   (..._.. 

'Letters  and  Other  Remains,'  edited  by  Felloe 

(New  York  1904). 

DIONYSIUS  THB  ARBOPAGITE,  con- 
verted to  Christianity  by  Saint  Paul  (Acts  xvii, 
34) ,  during  the  apostle's  visit  to  Athens.  Diony- 
sius is  called  the  Areopagite  because  he  was  a' 
member  of  the  high  court  of  Athens,  Ihe  Areo- 
tagtfs,  which  held  its  sessions  on  Mars  Hill;  It' 
was  generally  believed  by  the  early  historians' 
that  this  Dionysius  was  ordaintd  a  priest,  waS' 
made  bishop  of  Athens  and  ended  his  life  by- 
martyrdom.  Another  tradition  had  it  that  he 
was  sent  into  Gaul  by  Oement  of  Rome,  and' 
died  a  martyr  on  Montmartre.  This  dpinioti' 
arose  from  confusion  between  Denis  the  Areo-' 
nagite  and  Denis,  the  patron  of  France,  who,' 
founded  the  church  in  Paris  in  the  3d  centnry. 
The  New  Testament  telis  ns  only  that- 
be  «dld  betieve"  and  adhered  to  Saint  Paul' 
He  has  been  wrongfully  credited  with  bein^  the 
author  of  certain  ancient  writings  on  subjects- 
chiefly  mystical  which,  though  attributed  to  thatj 
member  of  the  court  of  Areopagus  who  was  con- 
verted to  (Christianity  by  die  preaching  of  the 
Apostle  Paul.  Acts  xvii,  34.  must  be  referred  to 
some  unknown  writer  of  the  4th  or  the  5th 
century:  hence  the  author  is  now  usually  styled' 
Pseudo-Dionysius.  or  Dionysius  Pseudo-Areo-' 
pagite.  The  titles  of  the  works  attributed  to' 
the  Areopagite  are 'The  Heavenly  Hierarchy'';' 
'TTie  Ecclesiastical  Hierarc^' ;  'Drrine' 
Names';  .'Mvslical  Divinity.'  Ten  letters  are 
attributed  to  bim.  purporting  to  be  addressed  to^ 
Saint  John  the  Evangelist,  Titus,  Polycarp  and' 
others,  their  contemporaries.  Th««'W«tiv8s 
came  first  into  notice  in  533  at  Constantinople, 
when  certain  Monophysite  heretics  presenteil 
them  in  contirmation  of  their  doctrines ;  but,', 
they  were  repudiated  by  the  orthodox  as  mani-'! 
festly  spurious.  Nevertheless  before  long  they' 
came  into  high  favor  both  in  the  East  and  the' 
West  and  throughout  the  Middle  Ages  were  re;;, 
cetved  by  the  most  eminent  schoolmen  as  indis' 
pensable  monuments  of  the  teaching  and  belief;'' 
of  the  early  Church.  Mgr.  .  Darb<^_  says:, 
"There  is  scarcely  a  pass^e  in  the  wnrings  of 
Pseudo-Dionysius  that  has  not  been  quoted  by' 
Thomas  Aquinas."  These  writings  were , 
studied  by  ifie.Platonists  and  others  and  ex-,' 
erted  a  tremendous  influence  on  the  Humanists. 
Dante  and  Milton  were  familiar  with  them  as,' 
were  others  of  lesser  note,  Erasmus  and  Valla 
appear  to  have  been  the  first  to  regard  them  as 
falsely  attributed  to  this  Dionysius  and  later 
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century. 

and  Wacc,  'L/ituuuiiiy  ui  ^jk i^udu  uiur- 
raphy'  (London  1877-87);  Koch.  Hu^, 
'Pseudo-Dionysius  Areopagita  in  seinen  Beae- 
hunecn  zmn  Neuplatomsmus  und  Mystcrien- 
wcsen  (Mainz  IWO) ;  Parker,  T.,  'The  Works 
of  Dionysius  the  Areop^te'  (London  1887)  ; 
Vaughan,  'Hours  with  the  Mystics'  (ib.  1860). 

DIONYSIUS  THE  ELDER,  Syracusan 
tyrant;  b.  431 ;  d.  367  B.C  He  first  attracted 
ireneral  notice  during  the  war  against  Carthase: 
When  Agrigentum  Tell,  he  openly  accused  tne 
^erals  concerned,  brought  about  their  dis- 
missal and  had  another  stalT  appointed  of 
which  he  himself  was  a  member.  In  a  short 
time  he  removed  his  associates  and  took  full 
command  himself.  He  soon  supplanted  his 
colleagues.  He  contrived  to  make  himself 
master  of  the  dtadel  of  Syrscuae,  to- 
gether with  all  the  arms  and  provisions 
contained  in  it,  and  finally  to  declare 
himself  tjrrant,  at  .  ihe  age  of  25  years. 
After  having  finished  a  short  war  against  the 
Carthaginians  he  made  preparations  for  a  great 
war  against  Carthage.  He  attacked  the  Cartha- 
ginians at  oDce  by  land  and  water,  and  j^ned 
a  complete  victory,  which  was  soon  followed  by 
an  advantageous  peace.  In  3i68  he  commenced  a 
new  war  against  the  Carthaginians,  intending;  to 
drive  them  entirely  out  of  Sicily.  He  did  not,. 
however,  succeed  In  this  attempt,  and  was 
obliged  to  conclude  a  disadvantageous  peace. 
He  nolds  the  unenviable  place  in  ancient  histoiy 
as  the  representative  tyrant  He  lived  in  con- 
tinual dread  of  assassination,  of  which  the 
sword  of  Damocles  has  become  the  symbol.  He 
had  the  state  prison  so  constructed  that  even  the 
solitary  murmu rings  of  its  inmates  could  be 
heard  oy  turn,  and  it  was  hence  called  the  Ear 
of  Dionysius.  During  his  r^me  the  prosperity 
of  the  city  grew  apace  and  it  became  the  first 
ci^  of  the  Greeks.  Plato,  Aristippus  and  Fbil- 
oxenue  were  among  the  notable  personages  who 
visited  his  court.  In  367  Dionysius  won  first 
prize  at  Athens  for  the  tragedy,  'Rapsom  of 
HeGtt>r.'  Consult  Freeman,  'History  oi 
Sicily'  (Oiford  1894} ;  Grole,  'History  of 
Greece'  (London  1853),  and  Holm,  '(^sduchte 
Siciliens'  (Leipzig  1874).  See  Sicily;  Syra- 
cuse. 

DIONYSIUS  THE  YOUNGER,  Syracu- 
san tyrant :  b.  395,  He  succeeded  his 
father,  Dionysius  the  Elder,  in  367  B.C.  Dion, 
his  kinsman,  directed  his  attention  to  the  doc- 
trines of  Plato,  representing  to  him  that  this 
great  philosopher  alone  was  able  to  teach  him 
the  art  of  government,  and  the  means  of  ren- 
dering his  subjects  happ^.  In  consequence  of 
this  advice  Dionysius  invited  Plato  to  his  court 
The  latter  succeeded  in  tempting  him  into  the 
path  of  virtue  and  knowledge,  and  in  giving 
a  new  character  to  his  whole  court.  An  oppo- 
site party,  however,  under  the  historian  Philis- 
tus,  awakened  the  king^s  suspicions  against 
Dion,  and  caused  his  banishment  Dion  subse- 
quently made  himself  master  of  Syracuse  in 
356,  to  which  Dionysius  did  not  return  until 
after  the  murder  of  Dion.  During  his  exile  he 
retired  to  Locri  in  Italy,  the  birthplace  of  his 
mother.  Dons.    Here  he  ruled  despotically  until 


346.  The  ntle  of  Dionysius  now  became  so 
oppressive  that  the  Syracusans  sought  the  aid 
of  Corinth  to  oust  him  and  Timoleon  in  343 
appeared  with  a  fieet  before  Syracuse,  and  ex- 
K&ed  the  tyrant.  Dionj^sius  wax  carried  N> 
Corinth,  where  he  is  said  to  have  gained  9 
scan^  living  by  giving  lessons  in  grammar. 

DIONYSIUS  EXIGUUS,  an  eminent 
scholar  of  the  6th  century.  He  it  was  who 
introduced  the  now  existing  method  of  calculat- 
ing the  Christian  era.  He  was  a  monk  and, 
according  to  his  close  friend  Cassiodorus,  was 
of  Scythian  origin  (natione  Scytka).  His  sur- 
name Exiguus  (little)  was  perhaps  self-assumed 
by  him  out  of  humility,  for  lowly  mindedness  is 
one  of  the  virtues  enumerated  by  Classiodorus 
in  his  eulogy  of  his  friend;  but  the  surname  may 
have  had  reference  to  his  stature.  His  reputa- 
tion was  high  as  a  theolt^an  and  as  one  inti- 
mately conversant  with  the  Scriptures  and  with 
the  ordinances  of  the  Church.  He  is  author  of 
a  collection  of  ecclesiastical  constitutions  and 
canons  which  is  still  extant,  including  the  first 
50  canons  of  the  Apostles;  the  canons  of  10 
councils;  and  38  decretals  of  the  popes,  from 
364  to  498.  This  collection  had  great  authority 
in  the  West^  and  in  modified  form  was  solemnly 
promulgated  by  Charlemagne  in  802.  Many 
writings  of  ancient  Greek  authors  have  been 
saved  for  us  in  the  translations  tpade  of  them 
into  Latin  by  Dionysius.  Dionysius  died  before 
555.  Several  of  his  works  are  to  be  found  in 
Uigne,  'Patrologiae  Latinse  Cursus  Completus' 
(Vol.  LXVII).  (See  Chbomolocv ;  Canon 
Law).  Coflsnlt  Tardif,  'Histoire  des  sources 
dn  droit  canonique'  (Paris  1887). 

DIONYSIUS  OF  HALICARNASSUS, 
Gr^ek  critic,  historian  and  rhetorician:  b.  about 
SO  B.C. ;  d.  7  B.C.  He  came  to  Rome  about  29  b.c, 
and  lived  there  on  terms  of  intimacy  with  many 
distinguished  contemporaries  till  his  death.  His 
most  valuable  work  is  his  'Arctueologia,'  writ- 
ten in  Greek,  a  history  of  Rome  down  to  264 
fl.c.  Of  the  original  20  books,  we  possess  only 
the  first  nine  in  a'complete  form.  It  is  a  mine 
of  information  on  the  coostimtion,  history,  law, 
retigion  and  social  life  of  Rome,  uid  is  highly 
regarded  by  scholars  despite  the  author's  Uck 
of  historical  discrimination  and  his  inability  to 
dialingush  clearly  between  fable  and  £acL 
H«  was  a  greater  rhetorician  and  critic  than  his- 
torian, and  his  extant  works  on  oratory,  on  the 
criticism  in  detail  of  the  great  Gredc  orators, 
on  the  characteristics  of  poets  and  historians 
from  the  time  of  Homer  to  Euripides,  and  npon 
Thncydides  and  Dinarchus  possess  great  in- 
terest and  value.  A  Latin  edition  of  the 
Ardueologia  appeared  in  1480,  bat  the  first  edi- 
tion of  the  Greek  original  was  that  by  Stephens 
(Paris  1546).  Fragments  of  the  lost  books  from 
a  Milan  manuscript  were  published  by  Angelo 
Mai  (Milan  1816),  but  are  of  doubtful  au- 
thenticity. His  complete  works  on  oratory,  etc., 
including  'Censura  Veterum  Scriptorum' ; 
'Ars  Rhetorica' ;  *De  Composilione  Ver- 
bornm';  'De  Imifatione' ;  *0n  the  Style  of 
Demosthenes''  and  'On  the  Character  of 
Thucydides,'  were  edited  by  Usener  and  Rade- 
macher  (Leipzig  1899).  There  is  a  good  edi- 
tion of  the  'Arch«ologia>  by  Jacoly  (Ldpiig 
1891J  and  of  the  <De  Compositione  Verborum' 
by  W.  Rhys  Roberta  (Cambridge  1901):  the 
LiOOgIC 
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htter  also  edited  'The  Three  Literary  Letters* 
of  DioD^us  (ib.  1901),  containing  valuable 
biogiaphical  and  lublic^rapbical  material.  Con- 
sult Bokwh,  *De  Foutibtis  Dionysii  Halicamen- 
ns,»  in  (Lapiiger  Studien'  (Vol.  XVII,  1885) 
and  San^s,  'A  History  ot  Qasaical  Scholar- 
ship' iV(A.  I,  2d  ed.,  Cambridge  1906). 

DIONYSIUS,  Ear  of.   See  Eas  of  Dionx- 

5IDS. 

DIONYSUS,  dl-a-nTsus,  the  original  Greek; 
name  of  the  god  of  wine,  the  name  Bacchus,  by 
vhicb  he  was  also  called  im  both  the  Grecb 
and  the  Romans,  being  at  first  a  mere  epidiet 
or  surname.    Sec  Bacchus. 

DIOPHANTINB  ANALYSIS,  that  branch 
of  algebra  which  treats  of  the  method  of  solv- 
ing certain  kinds  of  indeterminate  problems 
rdating;  principally  to  square  and  cube  numbers, 
and  rational  right-angled  triangles.  The  fol- 
lowing are  examples;  (1)  To  separate  a  given 
square  number  into  two  parts,  each  of  which 
shall  be  a  square  number;  (2)  to  find  three 
Mjuare  Dumbers  which  are  in  arithmetical  pro- 
gression; (3)  to  find  a  ri^t-aneled  triangle 
whose  sidei  shall  be  commensurable  with  each 

DIOPHANTUS     OF     ALEXANDRIA, 

Greek  mathematician;  the  'Father  of  Algebra.' 
He  flourished,  according  to  some  authorities, 
about  the  middle  of  the  3d  century,  according 
to  others  about  the  end  of  the  6th.  He  left  13 
books  of  'Arithmetical  Questions,'  of  which 
only  six  are  extant;  and  a  work  on  'Polygon 
Numbers.*     Sec  Diophantine  Analysis. 

DIOPSIDB,  *  variety  of  the  mineral  py- 
roxene occurring  in  monocUnic  prisms.  It  ia  a 
silicate  of  calcium  and  magiKsium,  having  the 
formula,  CaUg(Si(X)*.  Iron  ia  occaaionally 
present  in  considerable  amount,  repladng  the 
magnesium,  and  it  then  graduates  toward  heden- 
bergite.  It  has  a-hartbiess  of  about  6^  and  a 
specific  gravity  of  about  3.3.  It  is  usually 
lale  green  to  neariy  colorless  and  when  trans- 
parent yields  genu  of  considerable  beauty.  The 
finest  gems  come  from  Ddotlb,  N.  Y., 
where  it  occurs  in  transparent  crystals  varying 


DIOPTASB,  a  rare,  beautiful  and  highly 
prized  mineral,  occurring  in  prismatic  crystals 
of  rich  emerald-green  colof  and  vitreous  lustre. 
Its  inferior  hardness,  5,  greater  specific  gravity, 
about  3.3,  the  terminal  rhombohedrons  on 
its  crystals,  and  its  reactions  for  copper, 
easily  distinguish  this  so-called  "emerald-cop- 
pec*  from  the  true  emerald.  It  ]s  found  spar- 
ingly near  Qifton  and  near  Riverside  in 
Arizona,  also  in  die  French  Kongo,  Chile  and 
Hungary,  but  the  finest  specimens  are  from 
the  Kirghese  Steppes,  Asiatic  Russia. 

DIOPTRICS  (from  Gr.  dia,  dirough,  root 
of,  ate),  the  science  which  treats  of  the  refrac- 
tion ol  the  rays  of  light,  when  the  rays  pass 
through  different  refracting  mediums  —  for  in- 
stance, from  the  air,  through  the  lenses  of  a 
telescope.  Dioptrics,  consequently,  is  a  branch 
of  optics.  It  demonstrates  the  dilTerent  direc- 
tions in  which  the  r^s  move,  according  ds  diey 


are  broken  on  plane  or  curved  surfaces.  The 
principles  deduced  from  these  observations  de- 
termine the  nature  of  the  various  lenses,  explain 
the  manner  in  which  the  light  is  refracted  in 
the  human  eye,  teach  the  manner  of  making 
telescopes,  microscopes,  etc.  The  ancients  were 
not  acquainted  with  this  science.  Natural 
science  in  modem  times  has  been  greatly  in- 
debted to  it.  By  its  aid  the  human  eye  has  beeiii 
enabled  to  reach  objects  previously  imknown. 


vention  of  the  achromatic  telescope.    See  Lems  ; 
Opiic  Light;  RfntAcnoN;  Tai.Escop^ 

DIORAMA,  a  method  of  reprodUcinK  land- 
scape  sceneiy,  invented  or  perfected  by  M.  IDa- 
guerre,  and  first  exhibited  by  him  in  1323.  The 
'particular  advantage  which  this  metfiad  pos* 
sesses  is  that  it  causes  the  hgfat  to  play  over 
the  picture  with  an  intensity  graduated  at  will 
The  illusion  is  hei^tened  bv  the  cloth  trana- 

arendes,  through  which  li^t  is  poured  from 
tiind  the  picture.  The  principle  of  the  di- 
orama was  successfully  ^^liea  in  prvdncing 
some  of  the  prettiest  scenic  efiects  of  the 
modem  stage. 

DIORITB,  a  medium-  to  coarse-grained 
dark  gray  or  greenish-colored  rock  consisting 
essentially  of  hornblende,  biotite  mica,  and 
plagiodase  felspar  that  have  a  granitoid,  or 
completely  ciystallinc,  texture.  According  to 
variations  in  composition,  there  are  augite- 
diorites  which  grafle  into  gabbros  and  quarti- 
diorites  which  grade  into  granites.  The  horn- 
blende and  augite-diorites  are  dark-colored;  the 
quartz- dio  rites,  light-colored.  As  augite 
changes  readily  to  hornblende,  many  lo-eaJled 
dio  rites    may    represent    altered    diabases   and 

Sbbros;  by  further  metamorpbism  the  bom- 
;nde  changes  to  chlorite.  Diorites  under 
shearing  stresses  may  be  changed  into  horn- 
blende and  chlorite  schists.  Andesites  and 
dacites  are  rocks  of  the  diorite  family,  but  hav- 
ing a  porphyritic  texture.  As  compared  with 
the  syenites,  diorites  contain  less  potash  and 
soda  but  more  lime  and  m.agnesia,  hence  the 
principal  felspar  is  soda-lime.  It  has  more 
lime,  magnesia  and  iron  than  granite  and  less 
silica  and'  potash,  these  constituting  the  chief 
difFennces.  It  is  often  used  for  building.  True 
diorites  are  rare  in  the  United  States,  thou^ 
quartz-mica:  diorites  and  au^t&-dio rites  are 
not  uncommon,  and  giano-diorites  —  the  inter- 
mediate stages  between  diorite  and  granite — 
occur  in  great  masses  in  the  Sierra  Nevada,  in 
California.  True  diorites  occur  in  various 
places  abroad.  One  from  Wales  contdns  SiO* 
61.75;  AhO.  18.88;  Fe,0,  0.52;  FeO  3.52;  Cal. 
3.54;  IteO  1.90;  Na,0  3.67;  K.0  124;  and  has 
a  specific  gravity  of  2.79. 

DIOSCORBACKffi,  a  natural  order  of 
monoco^ledonous  plants,  with  alternate  reticu- 
late, veined  leaves,  tuberous  root-stocks  and 
twining  stems.  The  flowers  are  small  and  uni- 
sexual. There  are  nine  genera,  with  about  20Q 
species,  chiefly  inhabiting  trojMcal  America  and 
South  Africa.  The  typical  genus  is  Dioscorea, 
which  includes  the  yam  of  commerce  (/?. 
sativa).  The  best-known  species 
A»...i.»    :^    il...   :ij. 1    ir\ 


which  a  found  in  mMSt  ducktis  from 


noogle 


186 


DIOSCORIDBB  — DIP  CIRCLE 


Island  north,  south  to  Florida  and  west  to 
Texas,  It  ascends  to  4,000  feet  in  the  Virginia 
Mountains.  Tie  flowers  are  of  a  greenish-yel- 
low bloom  in  June  and  July,  and  the  fruit,  which 
adheres  to  the  vine  until  late  in  the  winter,  is 
ripe  in  September.  Tamus  iTesludinarid) 
elephanlines.  a  South  African  species,  some- 
times callecl  elephant's  foot,  and  Hottentot's 
bread,  has  a  Large  fleshy  rhizome,  with  a  rough 
cracked  bark,  which  is  used  as  food  by  Che  Hot- 
tentots in  times  of  scarcity. 

DIOSCORIDES,  Peda'nins,  Greek  physi- 
cian :  b.  Anazarbus  (Cacsarea  Augusta),  in 
Olicia,  in  the  1st  century  a.d.  He  was  a  phjrsi- 
cian  in  the  Roman  armies  which  he  accompanied 
in  their  various  campaigns  in  several  countries, 
and  collected  a  sreat  store  of  information  on 
plants  in  general  and  on  medicinal  plants  in 
particular.  He  was  author  of  a  celebrated  work 
on  materia  medica,  in  five  books.  It  is  particu- 
larly valuable  in  regard  to  botany,  as  most  of 
the  medicines  which  the  author  mentions  are 
taken  from  the  vegetable  kjnedom.  Two  other 
works  attributed  to  him  by  Fhotius  are  by  a 
later  Dioscorides  of  Alexandria  —  the  'Alexi- 
pharniaca,'  which  was  united  with  the  ^Materia 
Uedica,'  forminR  the  three  last  books  of  it, 
and  treating  of  the  poisons  in  the  three  king- 
doms of  nature,  ana  their  antidotes  ^  and  the 
'Euporista.'  which  treats  of  remedies  that  are 
easily  procured.  For  15  centuries  his  position  was 
pre-eminent  in  botany  and  medicine,  and  he  is 
still  highly  regarded  by  the  Moors  and  Turks. 
The  best  edition  of  Dioscorides  is  that  of  Spren- 
gel  (2  vols.,  Leipzig  1829-30).  It  contains  a 
Latin  translation  anda  commentary.  The  work 
has  appeared  in  most  European  tongues  and  also 

DIOSCURI,  di-53-ku'rf,  the  classical  name 
for  Castor  and  Pollux,  twin  brothers,  and  tute- 
lary deities  of  wrestlers,  horsemen  and  navi- 
gators. Their  transplantation  to  the  sky  as  one 
of  the  12  constellations  of  the  zodiac  (the 
Twins)  is  a  celebrated  allegory  of  mythology. 
They  are  sometimes  stj;Ied  IVndaridae,  because 
TVndarus  was  the  nominal  father  of  both. 

DIOSCURUS,  or  DIOSCORUS,  patriarch 
of  Alexandria,  immediate  successor  (444)  of 
Saint  Cyril,  was  a  supporter  of  the  heresiarch 
Eut^ches  (q.v.) .  Pop«  Leo  and  Flavtanus, 
patriarch  of  Constantinople,  having  condemned 
the  teachings  of  Eutyches,  IXoscurus  procured 
from  die  &nperor  Tbeodosius  II  the  convoca- 
tion of  a  council  of  tushops  at  Epfaesus  in  449. 
To  this  council  Pope  Leo  sent  three  legates  as 
his  r«»resentatives.  Dioscurus  was  present,  sur- 
rounded bry  a  host  of  his  satellites,  and  with 
their  aid  prevented  the  legates  from  presiding 
in  the  council  and  even  from  reading  to  the 
bishops  tb<  letters  addressed  to  the  assembly  by 
Leo.  Ftavianus  was  so  roughly  handled  by  the 
rabble  that  he  died  shortly  after  in  consequence 
of  the  injuries  he  ceceived.  TTie  council  there- 
after got  the  title  of  Latrocinium  (Brigandage) 
from  flie  Latins,  and  of  2£pm>JoJ  hurrpudi  from  the 
Greeks  (robbers'  synod)  ;  but  Tbeodosius  ui^eld 
its  decisions,  and  Dioscurus  procured  the  ap- 
pointment of  one  of  his  partisans,  Anatoli  us,  to 
succeed  Flavtanus  in  the  see  of  Constantinople. 
After  the  death  of  TheodosJus  another  council 
assembled  at  Chalcedon  in  451,  which  annulled 
the  decrees  of  the  Latrocinium  of  Ephesus  and 


decreed  the  deposition  of  Eu&ches  from  bis 
offices  as  presbyter  and  archimandrite. 

DIOSMA,  a  genus  of  plants  beloogiiig  to 
the  rue  family  (ifufaceo).  They  are  small 
shrubs  with  white  or  red  flowers;  leaves  alter- 
nate or  opposite,  simple.  They  are  reniarkabte 
for  their  overpowedi^  and  penetrating  odor, 
arisii^from  the  presence  of  a  yellowish  volatile 
oil.  They  are  the  buchu  plants  of  the  Cape  o£ 
Good  Hope.  The  plant  has  been  employed  in 
chronic  affections  of  the  bladder  and  urinary 
organs  in  general,  and  has  also  been  admin- 
istered in  cholera. 

DIOSPYROS,  a  genus  of  plants  belon^ng 
to  the  ebony  family  (Ebenacta).  There  are 
about  190  species,  most  abundant  in  Asia.  They 
consist  of  trees  and  shrubs  with  white  or  pale 
yellow  flowers.  D.  lotus  is  the  Indian  date- 
plum,  and  is  supposed  by  some  to  be  the  lotus  of 
the  ancients.  The  trees  of  several  of  the  species 
furnish  ebony  wood  The  fruit  of  D.  kabi,  the 
Japanese  persimmon.  Is  a  well-known  frulL  D. 
virginiana,  the  most  common  American  repre- 
sentative of  the  genus,  is  the  persimmon  (q.v.) 

DIP,  ut  geology,  the  maximum  angle  of 
inclination  of  any  stratified  rock  or  of  a  vein  or 
of  a  fault  plane  to  the  horizontal  of  a  given 
point  In  the  same  way  the  cleavage  planes  of 
any  metamorphic  rock  are  said  to  dip  and  a  thin 
intrusion  of  igneous  rock,  a  dike,  has  a  dip. 
Also  the  contact  plane  of  an  igneous  and  a  sedi- 
mentary rock  may  have  a  well-defined  dip.  The 
direction  of  the  dip  is  the  line  of  bignest  in- 
clination and  is  expressed  by  compass  bearing; 
thus  a  bed  may  dip  63  degrees  north,  35  degrees 
east  The  line  of  intersection  of  the  dipping 
bed  or  plane  with  the  horizon  is  known  as  the 
strike,  and  is  at  ri^t  an^es  to  the  direction  of 
dip.  The  angle  of  dip  is  deteirnined  by  an  in- 
strument known  as  a  clinometer  (q.v.).  Initial 
dip  is  the  name  given  to  the  slight  inclination 
away  from  the  land  that  sedimentary  beds  luve 
as  a  whole  when  laid  down  in  the  sea.  Such 
initial  dips  are  often  of  importance  in  determin- 
ing flexures  when  the  sediments  are  sutne- 
quently  subjected  to  mountain-building  prcs- 
siu-es.    See  Fault;  Fold;  Geology;  MouNTAtM, 

DIP  CIRCLB,  also  called  INCLINATION 
COMPASS  and  INCLINOMETER,  an  instru- 
ment for  measuring  the  angle  between  the  plane 


of  the  horizon  at  any  place  and  the  position  as- 
sumed by  a  magnetic  needle  so  mounted  as  to  ix 
capable  of  tumli%  freely  in  a  vertical  plane. 
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When  the  vertkal  plane  coincides  Vtth  the 
magnetic  meridian  of  the  place,  the  resulting 
an^e  is  called  the  Dip.  An  unmagnetizea 
needle  iE  suspended  at  a  point  which  coincides 
with  lis  centre  of  gravity  and  placed  horiioo- 
tally,  will,  of  course,  remain  always  in  a  hori- 
zontal positioiL  but  if  the  same  needle  be  ma^- 
iKtiied  it  will  not  only  usume  the  magnetic 
nor^  and  south  direction,  but  it  will  also  take 
up  an  inclined  position  with  reference  to  the 
horizon,  the  north  eod  of  the  needle  pointing 
downward  at  places  north  of  die  earth's  equator 
and  the  south  end  being  depressed  in  gouthem 
latitudes.  At  either  of  the  magnetic  poles  of 
the  earth  the  needle  will  point  directly  down- 
ward, that  is  the  dip  will  be  equal  to  90  degrees. 
On  the  equator  the  dip  is  ai^roximately  u  de- 
grees, while  in  intermediate  latitudes  it  has 
values  intermediate  between  these.  At  Green- 
wich at  the  present  time  the  dip  is  66  degrees 
54  minutes,  but  at  all  places  the  value  is  sub- 
ject to  somewhat  irregular  daily,  seasonal,  and 


DIPHTHERIA  (Gr.  diphlheria,  a  skin, 
piece  of  leather,  extended  in  meaning  to  com- 
prise membrane),  a  conta^ous  ana  (in  its 
severe   forma)   malignant  disease  caused  by  a 

rific  bacillus,  and  generally  characterized  by 
formation  of  a  fi^nous  false  membrane  in 
flie  throat.  Although  previously  observed,  it 
was  first  clearly  described  in  1826  tnr  M.  Breton- 
neau  of  Tours  under  the  name  of  'dipbtherile,* 
as  a  form  of  very  fatal  sore  throat  occurring 
chieSy  in  children.  It  is  now  known  that  most 
cases  of  membranous  croup  are  identical  with/ 
diphtheria.  The  membranous  inflammations  of 
the  throat  occurring  sometimes  in  scarlet  fever 
and  other  infectious  fevers  may  or  may  not  be 
true  dii^theria,  a  bacteriological  examination 
beitw  usually  necessary  to  determine  this  poinL 
The  period  of  incubation  is  usually  from 
two  to  seven  days.  The  disease  begins  by  ma- 
laise, feeling  of  cbilUness,  loss  of  appetite,  head- 
ache and  more  or  less  fever;  soon  the  throat 
feds  hot  and  painful  and  the  neck  is  stiff  and 
tender.  If  seen  early,  the  throat  is  red  and 
swollen,  but  a  false  membrane  of  yellowish  or 
grayish  color  quickly  appears  in  spreading 
patches,  usually  first  on  the  tonsils,  whence  it 
often  spreads  to  the  pillars  of  the  fauces,  uiiilti 
and  back  of  the  throat,  and  may  even  extend 
down  the  cesoi^iagus  or  gullet;  extension  of  the 
membrane  into  Uie  nasa!  cavities  is  a  grave 
symptom.  Here  is  usually  enlargement  of  the 
^ands  at  the  angle  of  the  jaw,  and  albumen  in 
die  urine  generally  occurs  at  some  stage  of  the 
disease.  Diphtheritic  membrane  may  be  formed 
on  any  raucous  surface,  or  even  on  a  wound;  if 
it  extends  into  the  larynx  it  rives  rise  to  cough 
and  difficulty  in  breathing.     The  throat  affecti" 


great  and  rapid  loss  of  the  patient's  strength, 
which  is  still  further  reduced  by  tiie  inability 
to  lake  food;  in  other  cases,  the  disease  is  fatal 
by  parali/sis  of  the  heart  or  by  suffocatioti,  due 
to  invasion  of  the  larynx.  Invasion  of  the 
larynx  may  necessitate  intubation  or  tracheot- 
omj.  After  the  acute  disease  is  over,  the  re- 
covery may  be  delayed  by  paralytic  symptoms 


of  various  kinds ;  or  siiapty  by  extreme  deiHlitjr 
with  exhaustion  and  loss  of  appetite.  In  the 
early  stages  of  convalescence  there  is  danger 
of  sudden  heart  failure  upon  exertion. 

Diphtheria  is  communicable.  It  m^  occur 
as  a  complication  of  scarlet  fever,  measles  and 
other  communicable  diseases.  All  gradations 
in  the  intensity  of  the  disease  from  mild  sore 
throat  to  septic  and  gangrenous  forms  occur. 
Damp  and  temperate  climates  seem  to  favor  its 
development  Insanitary  conditions  favor  its 
occurrence,  but  the  disease  may  appear  under 
the  most  favorable  hygienic  surroundings.  An 
important  mode  of  its  spread  b  by  school  chil- 
dren, either  infected  in  a  mild  form  or  coining 
from  households  where  the  disease  exists.  One 
attack  affords  little  or  no  protection  against  re- 
curreacc.  In  the  treatment  of  the  disease  the ' 
patient  should  be  isolated  and  all  clothing  and 
other  articles  which  have  been  in  contact  witfa 
the  sid^  as  well  as  the  discharge,  should  be 
disinfected.  Local  applications  to  the  diseased 
parts  and  means  to  maintain  the  strength  of  the 
patient  were  the  most  valuable  therapeutic  meas-' 
nres  before  the  introduction  of  the  antitoxin 
treatment 

True  diphtheria  is  now  known  to  be  caused 
by  a  specific  badllus  called  Bacillus  diphlheria, 
or  the  Klebs-LofBer  bacillus.  This  bacillus  was 
first  reco^ized  by  Klebs  in  1883  by  microscop- 
ical exanunation  of  diphtheritic  membranes,  but 
it  was  first  successfully  cultivated  by  Loffler  in 
18S4.  Its  causal  relation  to  the  disease  was  not 
thorougbly  established  till  the  investigations  of 
Roux  and  Yersin  in  iSSS,  who  demonstrated  the 
existence  of  a  peculiar  and  intensely  [roistHious, 
substance  known  as  the  diphtheria  toxin.  It  is 
now  generally  admitted  that  the  Klebs-LofHer 
bacillus  is  the  cause  of  true  dhbtheria.  The 
diphtheria  bacillus  is  a  slender  rod  characterized 
especially  by  irregularities  in  shape  and  staining 
with  aniline  dyes.  It  grows  best  at  about  the 
temperature  of  the  human  body,  and  all  growth. 
ceases  below  20°  C.  It  can  be  cultivated  arti- 
ficially on  various  media,  but  best  on  a  mixture 
of  blood  serum  and  beef-broth  rendered  solid 
by  heating.  In  a  moist  condition  the  badlU  are 
killed  in  a  few  minutes  ly  a  temperature  of  60' 
C  They  survive  for  months  in  a  dried  condi- 
tion. Ejtposure  to  the  direct  rays  of  the  sun 
kills  the  bacilli,  in  a  short  time.  Guinea-pig^ 
when  inoculated  beneath  the  sldn  with  a  small 
quantity  of  a  pure  culture  of  the  virulent  diph- 
theria bacillus,  die  within  two  to  five  days  with 
characteristic  changes  in  the  body.  Skilled  bac- 
teriologists can  recognize  the  presence  of  diph- 
theria bacilli  in  the  throat  by  microscojacal  ex- 
amination and  the  appearances  in  the  culturesi 
within  24  hours  or  less,  but  their  complete  iden- 
tification may  require  the  inoculation  of  a 
guinea-pig.  Both  in  human  beings  and  in  ani- 
mals the  bacilli  grow  only  or  mainly  locally  in 
the  false  membrane,  the  severe  constitutional 
symptoms  b^g  due  to  the  absorption  of  a 
powerful  poison  secreted  by  the  bacilli. 

The  ways  in  which  diphtheria  bacilli  may 
be  conveyed  from  sick  to  healthy  persons  are 
almost  countless.  In  ordinary  breathing  the  ex- 
pired breath  contains  no  germs,  but  in  speaking 
and  especially  in  coughing,  a  fine  spray  is  emit- 
ted which  may  contain  the  bacilli  ^and  thus 
convey  the  disease.  All  sorts  of  articles,  such 
as  handkerchiefs,  toys,  drinking  utensils,  {nmi- 
ture,  clothing,  bed-hnen  and  the  like,  db^  be- 
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come  contuninated  with  the  bacilli  &nd  be  the 
tneans  of  spreading  the  disease.  The  specific 
germs  have  been  found  in  the  hair,  on  the  shoes, 
and  elsewhere  on  tiie  persons  of  those  brought 
into  frequent  and  close  proidmity  to  the  patient. 
Direct  contact  with  the  patient,  as  in  kissing, 
may  communicate  the  disease.  I4  is  especial^ 
throu^  direct  or  mediate  contact  with  in- 
fected individuals  that  the  disease  is  spread. 
Hence,  preventive  measures,  consisting  in  iso- 
lation of  the  patient  till  the  bacilli  have  dis- 
appeared from  the  throat,  and  in  thorough  dis- 
infection, are  of  the  first  importance  in  checking 
die  spread  of  diphtheria.  Insanitary  conditions, 
formerly  thought  to  be  the  direct  cause  of  diph- 
theria, are  now  regarded  only  as  accessory 
causes  in  affording  opportunities  for  the  pro- 
I<»iged  survival  of  tne  specific  germs  or  in 
weakening  the  powers  of  resistance  of  the  in- 
dividual. 

The  discovery  of  the  diphtheria  bacillus  has 
kd  to  the  introduction  of  a  new  and  most 
successful  method  of  treatment  of  the  disease, 
known  as  sernm-thcrapy  or  the  antitoxin  treat- 
ment. The  establishment  of  the  principles  and 
the  introduction  of  this  treatment  are  due  espe- 
cially to  Behring  of  Germany  and  Roux  in 
Pans.  The  underlying  principle  of  the  treat- 
ment is  based  on  the  fact  that,  if  a  susceptible 
animal  is  inoculated  first  with  small  and  then 
with  increasing  doses  of  the  toidn  produced  by 
the  bacillus,  the  blood  of  the  animal  is  (ouna 
to  contain  a  substance  called  antitoxin,  which 
has  the  power  of  neutraliiing  or  rendering 
harmless  the  toxin.  In  order  to  obtain  large 
quantities  of  the  healing  serum  a  horse  is  gen- 
erally selected  for  the  process  of  immunization. 
By  proper  methods  very  powerful  antitoxins 
can  be  obtained.  The  antitoxin  is  used  not  only 
to  cure  tbe  disease,  but  also  to  render  persons 
insusceptible  for  a  time  to  the  disease.  This 
latter  procedure  of  preventive  inoculation  has 
been  found  especially  useful  in  preventing  ex- 
tensive outbreaks  in  children's  hospitals  and  asy- 
lums after  the  introduction  of  one  or  more  cases 
of  diphtheria.  Dr.  William  H.  Welch,  of  the 
Johns  HopWns  University,  in  1895,  in  an  analysis 
of  over  7,000  cases  of  diphtheria  treated  by  anti- 
toxin found  that  the  fatality  was  reduced  by  this 
treatment  by  over  50  per  cent  of  the  previous 
death-rates ;  he  concluded  that  the  antttoxin 
serum  is  a  specific  curative  agent  for  diphtheria, 
surpassing  in  its  efficacy  all  other  known  meth- 
ods of  treatment  for  this  disease.  Since  his  re- 
port, this  conclusion  has  been  confirmed  and 
even  more  favorable  results  have  been  obtained. 
Some  idea  of  the  great  benefits  which  have 
been  derived  from  the  discoveries  outlined  above 
may  be  had  by  comparing  the  death  rate  before 
and  after  tbe  serum  therapy  became  the  prac- 
tice. For  the  five  years  immediately  preceding 
Ae  discovery  and  use  of  antitoxin  in  the  city 
of  Berlin  the  death  rate  for  diphtheria  in  every 
10,000  inhabitants  was  102  per  cent,  and  for 
the  next  five  years  it  fell  to  3.7  per  cent;  in 
Paris,  6.S  per  cent  before  antitoxin,  and  1.3  per 
ceitt  afterward;  in  New  York  14.5  per  cent  be- 
fore, and  6,3  per  cent  after  antitoxin.  So  safe 
is  the  use  of  antitoxin,  it  is  now  advised  that 
every  child  exposed  should  receive  an  immumz- 
ing  dose,  as  that  confers  protection. 

WiLUAK  H.  Welch,  M.D., 
Professor  of  Pathology,  Johns  Hopkms  Uni- 
versity. 


DIPHTHONG  (Gr.  "having  a  double 
sound*),  two  vowel  sounds,  following  one  an- 
other so  closely  as  to  form  but  one  syllable,  as 
in  out,  where  the  sound  is  really  composed  of 
a  and  u.  Many  double  vowels  in  English  are 
not  real  diphthongs,  there  being  only  one  sound 
heard,  whereas  some  single  vowels  have  a  diph- 
thongal sound  The  only  real  English  dipii- 
ihongs  are  i  as  in  high;  i  as  in  aye;  ai  in  boil; 
ow  in  how;  and  ew  in  mew. 

The  spelling  of  the  English  language  has  lit- 
tle or  no  relation  to  pronunciation  in  this  mat- 
ter. In  many  syllables  written  with  two 
vowels,  only  one  sound  is  heard,  as  in  bread. 
The  single  vowel  letters,  again,  often  have  a 
diphthongal  sound ;  thus  the  long  i,  as  in  high, 
is  really  composed  of  the  sound  of  o,  as  heard 
in  father,  and  that  of  e  in  me;  and  tune  is  pro- 
nounced as  if  written  teun.  Such  words  as 
bread,  fjfld,  which  are  now  monophthongs,  are 
really  diphthongs,  and  are  still  so  pronounced  in 
many  parts  of  England. 

DIPLEGIA.     See  Pabalysis. 

DIPLOBLA5TICA.    See  Eubbyoloct. 

DIPLOCqCCUS.    See  Bacteria. 

DIPLODOCUS,  d!-plod'5-kfl^  a  saurian- 
footed,  herbivorous  dinosaur  found  in  tbe  Juras- 
sic deposits  of  Colorado.  The  length  of  skull 
of  this  species  was  about  21  inches,  of  brain 
about  3  inches  and  of  body  SO  feet  The  cast  of 
a  reconstructed  specimen  in  the  Carnegie 
lluseum,  Pittsburgh,  measures  84  feet  in  length 
and  is  12  feet  9  inches  in  height  The  animal 
is  supposed  to  have  been  a  hippopotamus-like 
wader,  and  to  have  lived  on  vegetation  in  the 
water.  It  would  weirii  about  20  tons,  and  re- 
quire about  500  pounds  of  vegetable  food  every 

DIPLOMA  (Gr.  di^iofl,«fold»or<do"SGle"), 
originally  a  document  on  two  tablets  of  wax 
(see  Diptych),  or  on  writing  material  which 
was  folded.    The  Roman  emperors  granted  di- 

Slomas  to  couriers,  giving  them  the  use  of  pub- 
c  servants  and  horses ;  hence  diploma  came  to 
signify  a  writing  or  document  conferring  some 
power,  authority,  privilege  or  honor,  usual^ 
under  seal  and  signed  by  a  duly  authorized  offi- 
cial. Diplomas  are  given  to  graduates  of  a  uni- 
versity on  their  taking  thek-dSgrees ;  to  clergy- 
men who  are  licensed  to  crfnciate;  to  physicians, 
civil  engineers,  etc.,  authffrizing  them  to  practise 
their  professions;  and/are  awarded  as  a  certifi- 
cate of  merit  at  exhibitions.  In  European  coun- 
tries all  diploma-C(^f erring  bodies  are  under 
state  supervision  antd  control,  and  a  movement 
is  on  foot  to  mfeke  similar  provision  in  the 
United  States.    / 

DIPLOMACY,  See  Auericam  Diplo- 
macy;   iNTEnrfATioNAL   Law;   United    States 

^  DlPtOMACY  OF  THE. 

DIPLOMATICS,  Uie  scteoce  of  decipher- 
ing ancient  M5S,,  inscriptions,  etc.,  now  gener- 
ally known  as  Paleography  (q.v.). 

DIPLOPIA,  di-j>ld'pi-4,  an  affection  of  Ae 
si^ht  in  which  objects  are  seen  double.  It 
anses  from  derangement  of  the  visual  axis  and 
can  be  remedied  by  the  wearing  of  suilaUe 
glasses. 

DIPLOPTERUS,  a  genus  of  fossil  ganoid 
fishes,  of  four  species,  belonging  to  the  Old  Red 
Sandstone,  .^  . 
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DIPLOZOOH,  a  para^tk  trcoutodc  worn 
which  infests  the  gills  of  the  bream,  and  which 
appears  to  be  formed  of  two  distinct  bodies 
nmted  in  the  middle,  and  resembling  an   X   "- 


sexually  mature.  The  larva,  formerly  called 
Diporpa,  swims  about  in  the  water  for  a  time, 
but  ultimately  settles  in  the  sills  of  a  fish,  where 
it  remains  during  the  rest  of  its  existence.  The 
larw  dien  unite  in  pairs  by  the  attachment  of 
the  ventrd  sucker  of  one  individual  to  a  knob 
on  the  back  of  another. 

DIPNOI,  one  of  the  primary  subdivisicws 
of  fishea,  characierized  by  uie  presence  of  mem- 
brane or  covering  bones  on  the  skull,  the  ab- 
sence of  secondary  bony  jaws  (maxillary,  pre- 
roaxillai^  and  dentary  bones),  and  the  dir 


cal  times,  many  and  varied  forms  occurring  as 
fossils  in  the  Middle  and  Upper  Palteosoic 
strata.  Some  of  these,  foiminft  the  order  Ar- 
Ikrodira,  are  of  doubtful  relationship,  and  are 
classed  with  the  Z>i^not  only  provisioiuilly.  The 
best-known  representatives  of  this  group  have 
the  anterior  region  of  the  body  enclosed  in 
continuous  bony  plates,  with  a  complex  articu- 
lation between  the  head  and  trunk.  In  the  De- 
i    of    Ohio   are    found   giant   forms,   like 


a  turtle's.  iJ'umerous  other  Dipnoi,  more  closely 
resembling  the  still  living  ones,  have  been  found 
as  fossils  in  various  parts  of  the  world.  At  the 
present  time  the  group  is  decadent,  and  but 
three  genera  and  as  many  species,  each  found 
in  a  restricted  area  in  widely  separated  regions 
of  the  earth,  remain.  They  are,  Proloptems 
from  Africa,  Lepidosiren  from  South  America- 
and  Ceraloduj  from  Australia.  On  account  or 
the  lung-like  structure  of  the  swim-bladder  and 
its  function  as  an  organ  of  respiration,  they  are 
known  as  lung-fishes.  Being  the  earliest  verte- 
brates which  are  believed  to  have  breathed  air. 
the  Dipnoi  have  an  exceptional  Interest,  and 
man^  zoologists  consider  them  to  have  been  the 
original  stock  from  which  the  Amphibia  and  all 
other  terrestrial  vertebrates  arose.  'See  MuD- 
nsH ;  Stecocephalia.  Consult  Cope,  'Origin 
of  the  Fittest'  (New  York  1886)  ;  id.,  'Batra- 
chia  of  North  America'  (Washington  1899)  ; 
Dean,  'Fishes,  Living  and  Fossil'  (New  York 
1895) ;  Gadow,  'Amphibia'  (London  1901) ; 
Lydekker,  Cunningham,  Boulenger  and  Thom- 
son, 'Reptiles,  Amphibia,  and  Fishes'  (ib.  1912). 
DIPPEL,  Johaiui  Konrad,  German  mystic 
and  alchemist:  b.  Frankenstein,  near  Darm- 
sladL  10  Aug.  1673;  d.  Berieburg^  Prussia  2S 
April  1734.  He  became  involved  in  difficulties 
political  and  theological,  and  wrote  tracts 
(l(ff7,  169S)  attacking  Lutheran  theology,  which 
ruined  him  with  all  parties,  and  which  provoked 
replies  in  the  same  spirit  as  that  in  which  the 
attacks  had  been  made.  To  avoid  persecution 
he  was  forced  to  lead  a  wandering  life.  He 
was  imprisoned  in  a  Danish  fortress  (1719-27) 
and  afterward,  through  clerical  influence,  was 
banished  from  Sweden.  He  became  a  student 
of  alchemical  books,  and  at  once  threw  himself 
jnto  the  search  for  the  philosopher's  stone.  He 
is  remembered  as  the  refiner  of  Dippel's  Oil 
(q.v.),  from  which  followed  indirect^  that  of' 


Prussian  blue  — an  accidental  discovery,  it  is 
true,  but  one  of  a  class  that  could  hardly  have 
been  made  but  for  the  constant  and  multifa- 
rious, though  not  well-directed  labors,  of  such 
men  as  DippeL 

DIPPEL'S  OIL,  the  black  fetid  oil  which 
was  formerly  produced  by  the  destructive  <M»- 
tiltation  of  bones,  and  was  used  medicinally. 
Dippel,  in  1711,  refined  it  by  washing  with  lime 
or  potash,  and  rectifyiw  the  oil  untu  it  became 
limpid  and  aromatic.  This  rectified  oil  was  the 
oleum  animaie  Dippelii  of  the  older  pharmaco- 
pceias,  which  was  prescribed  in  doses  of  a  few 
diDps  as  an  antispasmodic  and  diaphoretic;  and 
as  a  hypnotic 

DIPPER,  a  name  given  to  the  seven  sUrs 
in  the  constellation  of  the  Great  Bear,  from 
their  being  arranged  in  the  form  of  a  dipper, 
or  ladle. 

DIPPER,  a  water-ouzel.    See  Ouzel. 

DIPPIHQ-NEBDLE,  or  INCLINATION 
COMPASS,  an  instrtunent  for  measuring  the 
mapietk  dip  or  hiclinalion;  that  ia,  the  angle 
which  a  magnetiied  needle,  free  to  move  in  the 
plane  of  the  magnetic  merii^an,  and  ^lout  a 
horizontal  axis^makea  with  the  horizontal  plane 
at  the  place.    The  dipiang-needle  is  a  Uglit  ma^ 


netized  steel  bar  supported  o 
which  passes,  as  nearly  as  possible,  throuf^  the 
centre  of  inertia  of  the  bar.  The  axis  is  either 
a  steel  Imife-edge  which  rests  on  agate  plates, 
or  a  fine  wire  supported  by  friction- rollers.  A 
vertical  circle  surrounds  the  needle,  the  axis  on 
which  the  needle  turns  being  at  the  centre;  the 
circle  is  graduated,  and  the  needle  moving  over 
the  graduations,  the  inclination  to  the  horizon 
can  be  read  ofi  by  means  of  it  The  vertical 
circle  is  mounted  on  a  vertical  [Hilar,  whidi 
turns  round  its  own  axizi  and  to  the  |>illar 
there  is  attached  at  the  foot  an  arm  or  pointer, 
which  moves  over  a  horizontal  graduated  circle^ 
This  last  is  supported  on  three  legs  furnished 
with  leveling  screws. 

To  observe  with  the  dimiag-needle  th«  ver- 
tical circle  must  be  placed  in  the  plane  of  the 
magnetic  meridian,  and  then  the  angle  at  whicb 
the  needle  is  inclined  must  be  read  oS  by  means 
of  the  graduations  on  the  circle.  The  plane  of 
the  magnetic  meridian  might,  of  course,  be  de- 
termined bv  means  of  a  separate  instrument, 
such  as  the  declination  compass.  But  this 
is  not  necessary,  the  vertical  pillar  and  hori- 
zontal circle  described  above  furnishing  all  that 
is  required.  A  complete  observation  is  made 
in  the  following  way.  The  instrument  having 
been  properly  leveled,  the  vertical  circle  is 
tumetf  round  on  the  pillar  till  the  needle  points 
vertically  downward.  When  this  is  the  case  we 
know  that  the  needle  must  be  moving  in  the 
vertical  plane  at  right  angles  to  the  plane  of  the 
magnetic  meridiui,  because  it  is  only  in  this 
plane  that  there  is  no  horizontal  component  of 
force  acting  on  the  needle.  The  vertical  circle 
is  now  turned  round  on  the  pillar  through  90 
degrees,  which  is  done  exactly  by  means  of  the 
horizontal  circle  at  the  foot  The  needle  is  thus 
free  to  move  in  the  iilane  of  the  magnetic  meri- 
dian, and  the  inclination  is  read  off. 

Corrections  for  defects  in  the  instrument 
must  be  applied  in  order  to  make  the  deter- 
mination exact  In  the  first  place,  in  order  to 
correct  for  any  error  in  centring  of  the  axil 
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on  which  the  needle  turns,  readings  are  taken  at 
both  ends  of  the  needle.  Next,  because  the 
maenetic  axis  of  the  needle  may  not  coincide 
with  the  axis  of  the  figure,  the  needle  is  turned 
over  on  its  bearings,  and  fresh  readings  are 
taken.  Thirdly,  the  axis  on  which  the  needle 
turns  may  not  pass  exactly  through  the  centre 
of  inertia  of  the  needle.  If  this  were  the  case 
the  needle  would  not  balance  about  the  axis 
exactly,  one  or  other  end  of  it  being  the  heavier. 
To  do  away  with  error  from  this  source,  after 
one  set  of  readings  have  been  taken,  the  needle 
is  lifted  from  its  bearings  and  remagnetized,  the 
end  that  was  formerly  north  being  now  made 
the  south  end.  A  complete  new  set  of  readings 
is  taken.  The  mean  of  all  these  gives  the  true 
inclination.  See  Decukation  Needle;  Mag- 
Hciisu,  Terrestrial. 

DIPROTHODONTY.  The  state  of  the 
enlargement  in  an  animal  of  a  pair  of  cutting 
teeth,  while  the  neighboring  teetn  are  reduced! 
This  adaptation  is  frequent  and  arises  inde- 
pendently in  many  orders  of  mammals,  ancient 
as  well  as  modem.  It  is  most  prominently  and 
familiarly  illustrated  tn  the  mdsors  of  the 
rodents,  as  the  rat  or  the  beaver.  Sometimes 
instead  of  the  middle  pair,  the  side  pair  is  so 
enlarged  and  it  is  not  ^ways  easy  to  determine 
their  tme  affinities. 

DIPROTODON,  <&-pr&'tS-dfin,  a  hu^  ex- 
tinct marsupial  of  the  Pleistocene  Period  in 
Australia.  Its  nearest  living  relatives  are  the 
wombats  and  kangaroos,  miich  it  somewhat 
resembled  in  the  character  of  the  head,  which 
was  three  feet  long.    The  animal  was  by  far 


elephants  in  its  rather  long  legs  and  short  post- 
like  feet.  The  structure  of  the  foot-bones  is 
very  remarkable;  the  great  toe  is  short  and 
stout,  the  others  reduced  to  small  slender  rudi- 
ments. Its  dentition  showed  molars  trans- 
versely ridged  as  in  the  kangaroo,  but  without 
the  longitudinal  connecting  ridge.  Its  remains 
have  been  found  in  great  abundance  in  certain 
dried-np  salt  lakes  (Lake  Catlibona,  etc.)  of 
Ae  central  and  south  Australian  deserts. 

DIPSACUS,  the  typical  genus  of  the  Dipsa- 
caceee.    See  Teasel 

DIPSAS,  a  genus  of  tropical  opisthoglyph 
serpents,  mostly  tree-snakes  with  greatly  elon- 
gated  bodies  and  protective  coloration,   which 


soecies  pursue  mammals  and  other  birds  ex- 
clusively. Their  posterior  poison-fangs  {see 
Opisthoglypha)  are  lar^e,  but  they  differ  in 
venomous  ability;  which  is  rarely  deadly  to  a 
large  animal.  Itiis  and  several  allied  genera 
form  the  colubrid  sub-family  Dipsadins. 

DIPSOMANIA.    See  Alcoholisu. 

DIPTERA,  an  order  of  two-winced  insects. 
of  which  the  common  housefly  and  bluebottle 
are  familiar  examples,  and  of  which  some 
40,000  species  are  known ;  the  number  yet  to 
be  described  vrill  bring  the  total  to  S.SO.OOO. 
They  are  characterized  by  a  body  with  slight 
coriaceous  coverings,  a  trunk  open  beneath  and 
containing  a  sucker  composed  of  two,  four  or 
six  lancet-shaped  elongated  scales,  two  palpi, 
antenna;  almost  always  composed  of  three 
joints,  large  eyes,  an  abdomen  of  four  to  seven 


distinct  segments,  tarsi  with  live  joints  and  two 
short  clubbed  appendages  called  kalleres  or 
balancers,  which  seem  to  be  the  rudiments  of 
the  posterior  pair  in  four-wii^ed  insects  and 
are  kept  in  continual  motion.  They  all  undergo 
a  complete  metamorphosis.  They  are  found 
in  the  earth,  the  air  and  the  water  in  alt  cli- 
mates and  in  all  localities.  The  far  greater 
number  live  exclusively  on  the  sap  of  flowers. 
See  Flies. 

DIPTERACEjE,  or  DIPTEROCAE- 
PE£,  an  important  order  of  exogenous  trees. 
They  are  found  in  India,  and  especially  in  the 
eastern  islands  of  the  Indian  archipelago. 
There  are  about  10  genera  and  over  100  species 
known.  The  trees  belonging  to  this  order  are 
handsome  and  ornamental,  and  abound  in  resi- 
nous juice.  When  young,  the  Dryobalanops 
camphora  jrield^,  on  inasion,  a  pale  yellow 
liquid,  consisting  of  resin,  and  a  volatile  oil 
having  a  camphoraceous  odor ;  when  old,  it 
furnishes  a  kind  of  crystalline  camphor.  Other 
species  produce  fragrant  resins  used  in  temples, 
also  vamifihes;  while  some  of  the  commonest 
produce  pitches  and  valuable  timber. 

DIPTERUS  ('two-winged»).  a  fossil  fish 
occurring  in  the  Devonian  rocks  and  belonging 
to  the  Dipnoi  sub-class,  family  Diplerida,  of 
which  this  is  the  typical  genus.  Its  distinguish- 
ing character  is  the  possession  of  double  dorsal 
and  caudal  fins.  An  interesting  fact  connected 
with  it  is  that  it  approaches  nearer  to  the  lung- 
fishes  than  do  any  of  the  present  existing 
ganoids. 

DIPTYCH,  dip'tTk,  a  tablet  consisting  of 
two  leaves,  light  hoards,  held  together  by  a 
hinge.  In  the  time  of  the  Roman  empire  dip- 
tychs  were  much  used  in  correspondence  be- 
tween friends  and  were  grfven  by  magistrates 
inscribed  with  names  and  portraits  to  friends 
on  the  assumption  of  office.  Even  when  three 
boards  or  more  were  used  the  name  diptych 
(.Sintoxos,  folded  double)  was  generally  re- 
tained instead  of  triptych,  tesseraptych,  etc 
Diptychs  figure  largely  in  the  history  of  the 
Church  for  several  centuries,  being  tokens  of 
intercommunion  between  the  assemblies  of  the 
faithful  tbroi^hout  the  world.  The  use  of  dip- 
^hs  in  the  liturgical  service  was  in  full  vogue 
in  the  middle  of  the  4th  century  and  it  must 
have  commenced  much  earlier.  It  was  con- 
tinued in  the  Latin  Church  to  the  12th  century 
and  in  the  Greek  Church  to  the  15th.  The 
Diptychs  of  the  Living  had  inscribed  on  them 
the  names  of  the  pope,  patriarchs,  bishops  then 
living  and  presiding  over  the  faithful  in  their 
respective  spheres ;  also  the  names  of  the  clergy 
of  the  particular  churches  in  which  they  were 
kept;  names  also  of  benefactors  of  the  churches, 
of  the  emperor  and  the  empress,  etc.  For  all 
these  the  faithful  ofJered  their  prayers.  The 
Diptychs  of  the  Dead  contained  usually  the 
names    which   had    once   been    written    in    the 


artyrs  and  other  saints.    If  any  n 
■   the   living  or   the   dead, 


e,  whether 

_.    .    .  V    -      -■  *^*'^    irom 

the  diptychs  it  signified  that  the  person  was  re- 

K'ded  as  out  of  the  communion  of  the  Church. 
e  diptychs  both  of  the  living  and  dead  were 
read  from  the  umbo  or  pulpit  to  the  congrega- 
tion. Church. calendars  and  martyrologies  seem 
to  have  had  their  origin  in  the  diptychs.     In 
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the  Roman  M!ssa],  the  marks  of  the  diptychs 
arc  very  evident.  At  the  prayer,  "Te  igitur,* 
the  names  of  the  reigning  pope  and  the  bishop 
of  the  diocese  are  mentioned.  In  other  prayers 
of  the  Mass  the  diptychs  are  followed.  Con- 
sult Kraus,  'Real-Encydopadie' ;  Benedict 
XIV,   'De  Missa.> 

DIPUS.    See  Jexboas. 

DIQUB,  dik,  Caiul  del,  ColomUa,  an  *arti- 
fidal  arm*  of  the  Masdalena  River  in  the  de- 
partment of  Bolfvar.  It  ia  navi^ble  by  steam- 
ers,  and  is  a  means  of  commumcation  between 
Cartaseiia  and  the  interior  of  the  repnblic.  It* 
total  length  is  about  74}^  miles,  and  in  its 
course  it  passes  through  several  swamps  and 
receives  the  waters  of  various  conduits,  reach- 
ing the  coast  south  of  Cartagena. 

DIRS,  ^re,  or  EUMBNIDES.  See 
FuKics. 

DIRGE,  dit'it,  in  Greek  legend,  the  second 
wife  of  Lycus,  king  of  Thebes,  who  from  jeal- 
ousy imprisoned  Antiope,  whom  Lycus  had  di- 
vorced m  order  to  marty  herself ;  but  Jupiter 
set  Antiope  at  liberty,  when  she  soon  gave 
birth  to  two  sons,  Amphion  and  Zethus.  These 
latter  grew  up  in  ignorance  of  their  parentage. 
They  were  commanaed  by  DLrce  to  bind  Antiope 
to  the  horns  of  a  wild  bull  that  she  might  be 
dragecd  to  death ;  but  havii^  learned  the  secret 
of  their  relation  to  Antiope,  they  compelled 
Dirce  to  accept  the  fate  she  had  designed  for 
their  mother.  The  gods,  pitjring  her  misfor- 
tunes, changed  her  into  a  spring,  which  bears 
her  name  and  flows  near  Thebes. 

DIRCKS,  Henry,  English  dvil  engineer:  b. 
Liverpool,  26  Aug.  1800;  d.  Brixton,  17  SepL 
1873.  After  182?  he  lectured  on  chemistry  and 
electricity;  later  becoming  distinguished  as  a 
railroad  and  mining  enrineer.  He  also  made 
several  inventions,  inchicung  the  mechanical  de- 
vice known  as  "Pepper's  Ghost.*     He  published 


live  Power*  (1851);  'The  Ghost  as  Produced 
in  the  Spectre  Drama*  (1863)  ;  'Inventions  and 
Inventors*   (1867),  etc. 

DIRECT  AND  INDIRSCT  TAXES,  the 

former  are  those  which  in  theory  the  bearer 
cannot  transfer  to  others,  by  adding  correspond- 
ent charges  to  goods  or  service ;  as  distin- 
guished from  indirect,  those  on  goods  for  sale, 
which  will  be  added  to  their  selling  price. 
Direct  taxes  are  laid  according  to  some  fixed 
fact,  as  of  personality,  rank,  property  or  earn- 
ings, and  are  consequently  assessed  according 
to  some  list  or  roll.  Indirect  taxes  are  laid 
according  to  some  changing,  temporary,  more 
or  less  accidental  fact,  the  result  of  processes 
and  transactions,  and  are  laid  and  collected  ac- 
cording to  tariffs.  Direct  taxes  in  current  un- 
derstanding include  faxes  on  polls,  property, 
incomes  and  privileges  —  that  ii,  fees  and 
licenses  for  doing  busineis,  keeping  pets,  car- 
dans, etc.  But  the  Supreme  Court  of  the 
United  States,  in  the  income-tax  cases,  decided 
that  only  taxes  on  polls  and  property  are  direct; 
which  is  law  for  this  country.  The  theory  at 
best  does  not  quite  conform  to  facts.  Taxes 
on  real  estate  occupied  by  the  owner,  for  ex- 
ample, are  not  transferable;  but  those  on  prop- 
erty for  rent  are  so  much  added  rent  charge, 
and  as  indirect  as  customs  duties.    The  heavy 


license  fees  charged  by  many  municipalities  for 
doing  certain  classes  of  business  are  pro  tanto 
an  increase  of  the  business  expense,  and  must 
be  met  in  the  charges  if  the  business  is  to  live; 
often,  indeed,  they  are  used  openly  as  "pro- 
tective,* to  give  industries  of  one  State  an  ad- 
vantage over  others  —  this  is  especially  so  with 
insurance  companies.  On  the  other  hand,  in- 
come taxes  on  salaries  cannot  in  practice  be 
transferred,  as  an  employer  will  not  raise  sal- 
aries on  accoimt  of  his  employees'  taxes;  while 
those  on  mercantile  incomes  are  in  the  same 
category  as  those  on  licenses,  and  can  to  some 
extent  be  recouped  from  cnstomers.  Ail  State 
and  municipal  revenues  in  the  United  States  are 
raised  from  direct  taxes  in  the  broader  sense ; 
the  constitution  prohitrits  them  from  laying 
duties  on  exports  or  imports,  but  not  on  internal 
manufactures,  which,  however,  are  also  left  en- 
tirely to  the  general  government.  In  American 
usage,  indirect  taxes  generally  refer  to  customs 
and  internal  revenue  duties.  On  the  Continent 
of  Europe  they  include  the  octroi  and  other 
forms  of  municipal  taxes.  Historically,  indi- 
rect taxes  preceded  direct  taxes,  because  sov- 
ereigns found  it  necessary  to  disguise  the  collec- 
tion of  revenue  and  secure  it  by  methods  more 
or  less  concealed.  Although  this  motive  no 
longer  exists  in  its  cruder  aspects,  there  is  no 
doubt  that  it  is  easier  to  collect  revenue  through 
increased  prices  of  commodities  than  by  direct 
payments  to  the  treasury.  Practically  all  of 
the  Federal  revenue  is  derived  from  indirect 
taxes.  The  Federal  income  tax  is  a  aot^lc  ex- 
ception. The  cost  of  collecting  indirect  taxes 
is  as  a  rule  greater  than  that  of  direct  taxes. 
Only  six  times  in  its  history  has  the  Federal 
government  resorted  to  direct  taxation,  in  the 
narrower  sense  above:  in  1798,  1813,  1815  and 
1816,  on  real  estate  and  slaves;  in  August  1861 
a  levy  of  $20,000,000  for  war  expenses  was  laid 
on  all  house  lots  with  dwellings  and  improve- 
ments. The  operation  of  the  act  was  suspended 
1  July  1862,  when  $15,000,000  had  been  collected] 
and  the  act  of  2  March  1891  refunded  it  to  the 
Slates ;  and  on  3  Oct.  1913  the  Underwood  Tariff 
Act  imposed  on  every  citizen  of  the  United 
Slates,  and  every  person  residing  in  the 
United  States  a  personal  income  tax  on  his  en- 
tire net  income  in  excess  of  $3,000.  Consult 
Bullock,  'Origin  and  Effect  of  the  Direct-Tax 
Clause*  in  Pplilical  Science  Quarterly,  XV 
(1909) ;  Baatable,  'Public  Finance*  (2d  ed., 
1895) ;  Seligman,  ^Essays  in  Taxation>  (1897)  j 
Plehn,  'Introduction  to  Public  Finance>  (1909), 
See  REVENUE  Tax;  Ihoohe  Tax;  Iufosts; 
Taxaitok. 

DIRECT  AND  RETROGRADE,  terms 
which,  when  used  in  astronomy,  have  reference 
to  the  real  or  apparent  motion  of  the  planets. 
When  the  planet  moves  forward  or  appears  so 
to  move,  from  west  to  east,  in  accordance  with 
the  order  of  signs  in  the  zodiac,  the  motion  is 
said  to  be  direct.  When  the  motion  appears 
contrary  it  is  said  to  be  retrograde. 

DIRECT  LEGISLATION.    See  Rjei'eben- 

DIRECT  PRIMARY.  See  CoNVEMTtotr, 
Poutical;  pRiMARV,  Direct  ELECnoMS. 

DIRECTORS,  the  persons  authorized  to 
manage  and  direct  the  affairs  and  business  of  i 
corporation   or  company.     The   directors  art 
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sometimes  called  managers 
cordancc  with  the  purpose  and  nature  for  which 
ihe  corporation  or  company  was  formed.  At  the 
present  time,  nearly  it  not  all  corporations  are 
formed  under  general  laws  and  it  depends  on 
the  law  under  which  the  corporation  is  created 
as  to  the  number  of  directors  and  their  qualifi- 
cations. The  general  qualification  is  that  all 
directors  must  oe  stockholders  in  the  corpora' 
tion  or,  if  it  has  no  stock,  they  must  be  mem- 
bers of  the  corporation.  The  directors  are  gen- 
erally elected  by  the  stockholders,  and  some 
States  have  passed  laws  allowing  cumulative 
voting,  by  which  each  stockholder  may  multiply 
the  number  of  his  shares  by  the  number  of  di- 
rectors to  be  elected,  and  cast  all  his  votes  for 
one  director  or  distribute  them  in  any  manner 
he  desires.  It  has  been  held  that  this  kind  of 
a  law  is  unconstitutional,  if  applied  to  corpora- 
tions created  before  the  law  was  passed;  as  it 
impairs  the  obligation  of  the  contract.  It  may 
be  valid,  if  applied  only  to  corporations  created 
after  the  passage  o£  the  act  In  some  cases 
directors  are  appointed.  The  directors  must 
act  as  a  body  and  not  as  individuals.  A  ma- 
jority of  the  b^rd  of  directors  is  necessary  to 
a  le^  meeting  and  if  that  number  is  present  a 
majority  of  those  present  will  be  sufficient  to 
perform  any  act  When  there  is  a  quorum 
present,  all  acts  performed  are  presumed  to  be 
done  in  the  regular  course  of  business.  The 
directors  for  the  purpose  of  the  business  of  the 
corporation  are  held  to  be  the  corporation  itself; 
and  their  powers  and  duties  depend  on  the  laws 
under  which  the  corporation  is  formed  and  the 
charter  and  by-laws  of  the  corporation.  Notice 
to  die  board  of  directors  during  a  meeting  of 
any  matter  in  which  they  are  required  to  act 
is  notice  to  the  corporation. 

The  director*  are  considered  as  general 
■gents  of  Ihe  corporation,  and  they  are  the  only 
ones  that  can  manage  the  bu»ness  of  the  cor- 
poration; although  the  directors  are  generally 
elected  try  the  stockholders  they  are  responsible 
to  the  corporation  and  through  the  corporation 
to  the  stockholders.  As  the  directors  derive 
their  power  from  the  charter  their  act*  are  of 
no  effect  if  they  are  outside  of  the  delegated 
power;  and  all  acts  performed  by  the  directors 
whidi  are  outside  of  their  power  must  be 
passed  upon  by  the  stockholders. 

While  directors  are  sometimes  called  trus- 
tees, they  are  not  held  to  the  same  strict  ac- 
countability as  an  ordinary  and  regular  trustee; 
although  Qieir  position  is  a  fiduciary  one.  At 
common  law  directors  are  under  no  personal 
liability  for  the  debts  or  obligations  of  the  cor- 
poration. They  ar^  however,  liable-  K>  the 
stockholders  in  an  action  of  tort  for  gross 
negligence  or  misfeasance  in  office  resulting  in 
loss  to  them.  The  directors  may  deal  with  the 
corporation  the  same  as  any  otner  Individual; 
but  they  cannot  use  their  position  for  any 
special  benefit  to  themselves.  They  may  even 
go  so  far  as  to  buy  up  the  indebtedness  of  the 
corporation  and  at  a  sale  buy  in  and  acquire 
the  absolute  title  to  the  corporate  property. 
The  directors  may  delegate  their  power  to  an 
agent,  as  a  private  individual  may  do,  and  the 
agent's  power  is  not  impliedly  revoked  by  a 
change  of  the  members  of  the  board,  as  die  act 
of  appointment  is  not  that  of  the  directors  in- 
dividually bat  of  the  board.    The  directors  have 


a  discretionary  power  and  when  it  is  honestly 
exercised  there  is  no  one  that  can  make  them 
account  fur  their  acts.  A  frequent  itIustrattoD 
of  this  power  is  in  relation  to  suit  hy  or  against 
the  corporation,  as  to  whether  they  shall  be 
brought  or  defended.  If  a  director's  individual 
interests  arc  in  conflict  with  the  interests  of  the 
corporation  the  act  must  be  fair  and  just  to 
the  corporation.  Modem  statutes  have  increased 
the  liability-  of  directors  of  coipDrations  to  an 
extent  varying  considerably  in  the  different 
States  of  the  Unioa  A  provision  sometintet 
made  is  one  making  directors  personally  liable 
for  the  debts  of  the  corporation  if  they  do  not 
file  annually  with  the  Secretary  of  State  a  re- 
port upon  the  affairs  and  business  of  the  cor- 
poration. Usually  the  motive  of  the  director  in 
taking  the  office  is  the  prosperity  of  the  coacem 
as  benefiting  him  in  the  position  of  a  stock- 
holder.     Sec    COBPOBATIONS. 

DIRECTORS  OF  INCORPORA'nONS. 

See  Corporations,  Lboai. 

DIRECTORY,  in  French  history,  the  exec- 
utive  body  established  by  the  constitution  of  the 
French  republic,  28  Oct.  1795.  (Fr.  dirteloirt). 
This  body  consisted  of  five  members,  called 
directors  (directtHrs)  who  were  chosen  by  the 
Council  of  Eiders  from  candidates  presented 
by  the  Council  of  Five  Hundred.  Each  director 
was  president  for  three  months  in  rotation,  and 
one  was  compelled  to  make  room  for  a  new 
member  every  year.  The  unpopularity  of  die 
directory's  home  policy  was  increased  in  1799  bjf 
the  disastrous  results  of  its  war  policy,  and  it 
was  easily  overthrown  by  the  coup  d'ilat  of 
Napoleon  and  his  brother  Lucien,  9  Nov.  1799. 
(See  Fkance).  Consult  Barante,  'Histoire  da 
Directoire'  (3  vols.,  Paris  1855)  ;  Granier  de 
Cassaanac,  'Histoire  du  Directoire'  (3  vols., 
ib.  1863);  Guyot,  'Le  Directoire  et  la  paix  de 
IXurope*  (ib.  1911)  ;  Pierre,  'La  terreur  sous 
le  Directoire'  (ib.  1887);  Sdout,  'Lc  Direc- 
toire' (4  vols.,  ib.  1895-97)  ;  Sorel,  'L'Europe 
et  la  revolution  fran;aise'  (8  vols.,  lb.  1910). 

DIRECTRIX  (Lat.  tinea  dirtetrix  *a.  direct- 
ing Une"),  in  mathematics,  »  tine  governing  the 
direction  of  another  line.  H  a  point  so  move 
that  its  distance  from  a  given  fixe^  point  is  to 
its  perpendicular  distance  from  a  fixed  straight 
line  in  a  constant  ratio,  it  describes  a  conic  sec- 
tion, of  which  the  fixed  straight  line  is  termed 
the  directrix  and  the  fixed  point  the  focua. 
The  constant  ratio  referred  to  is  termed  the 
eccentricity,  and  its  magnitude  determines  the 
nature  of  the  conic  Thus,  if  in  the  figure,  AB 
be  the  directrix  and  F  the  focus,  if  the  point  P 
move  so  that  its  distance  from  F  is  to  its  di>> 
tance  PM  from  AB  in  a  constant  ratio,  then  P 
_  -will  trace  out  a  conic 
'  I  ■  section,  which  will  be 

•  J  1  ■  an  ellipse,  parabola, 

l|  I      hyperbola,      accordi 

/"T^N,,^    I       as  the  ratio  in  questi 
^        L^  ^V  I       is  less  than,  equal 

y  '^""-•^f    or  greater  than  un 

/  ^X    —that  is,   FP  is  1. 

g  \    than,      equal      to. 


less 


equal       __,       _ 

greater  than  PM.  c 
FV  than  VI.  A  quadric  surface  has  a  direc- 
trix with  analogous  relatioos.  The  fixed  lines 
on  which  rests  the  line  whose  motion,  rigbt 
or  curved,  generates  a  surface  are  called  direc- 
trices or  directing  lines. 
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„>,„j  stones  and  mediciiie  in  Arabia,  Pertia, 
Egypt  and  Turkey.  As  a  coin  the  value  varied, 
but  may  be  giTen  at  1 1  cents  under  the  calii^K. 
In  Turkey  the  name  dirhem  has  been  fjvm  to 
the  much  smaller  wei^t,  the  French  gramme. 

DIHIQIBLS.  Steerabl^  drivaHe;  usually 
applied  to  lighter  than  air  flying  machines 
which  may  be  propelled  and  guided. 

Form  and  Si2«<— If  ability  to  rise  in  the  air 
depended  merely  upon  a  knowledge  o£  the 
principle  that  made  it  possible,  dirigible  navi- 
gation would  undoubtedly  have  been  accom- 
plished many  centuries  ago.  Archimedes  estab- 
lished the  fact  that  a  body  lawn  floating  m  a 
fluid  displaces  an  amount  of  the  latter  equal  in 
weigiit  to  the  both  itself,  and  upon  this  theory 
was  formulated  the  now  well-known  law  that 
every  body  {dunged  into  a  fluid  is  subjected  by 
this  fluid  to  a  pressure  from  below,  equivalent 
to  the  weight  of  the  fluid  displaced  by  the  body. 
Consequently,  if  the  weight  of  the  latter  be  less 
than  that  of  the  fiuid  it  displaces,  the  body  will 
float. 

Once  in  the  air,  a  baUoon  is,  to  all  intenta 
and  purposes,  a  part  of  the  atmosphere.  'There 
is  scarcely  any  seniatioo  of  movement,  either 
vertically  or  horiiontally.  The  earth  appears 
to  drop  away  from  beneath  and  to  sweep  by 
horizontally,  "and  regardless  of  how  violently 
the  wind  may  be  blowing  the  balloon  is  always 
in  a  dead  calm  because  it  is  really  part  of  the 
wind  itself  and  is  traveling  with  It  at  exactly 
the  same  speed.  If  it  were  not  for  the  loss  ol 
lifting  power  through  the  expansion  and  con- 
traction of  the  gas,  making  it  ntcessary  to  per- 
mit its  escape  in  order  to  avoid  rising  to  inam- 
venient  heigtits  on  a  very  warm  day,  and  the 
sacrifice  of  ballast  to  prevent  coming  to  earth 
at  night  the  ability  of  a  balloon  to  stay  up 
would  be  limited  only  to  the  endurance  of  its 
crew  and  the  quantity  of  proviskms  it  was 
able  to  transport  Unless  a  voyage  is  to  be 
governed  in  its  direction  entirely  by  the  wind, 
the  dirigible  must  possess  a  means  of  moving 
contrary  to  the  latter.  The  moment  this  is 
attempted  resistance  is  encountered,  and  it  is 
this  resistance  of  the  air  that  is  req>onsible  for 
the  chief  difficulties  in  the  design  of  the  diri- 
gible. To  drive  it  against  the  wind  it  must 
have  power;  to  support  the  weight  of  the  power 
plant  necessary,  the  siie  of  the  gas  bag  must 
be  increased.  It  is  also  necessary  to  select  a 
form  that  presents  as  small  a  surface  as  pos- 
sible to  the  air  as  the  dirigible  advances,  while 
preserving  the  maxjmum  lifting  power.  Ex- 
perience has  strikin^y  demonstrated  the  anal- 
ogy betwen  the  marine  and  aerial  jmtctice  — 
not  only  is  the  shape  of  the  bow  of  the  vessd 
of  great  importance  but,  likewise,  the  stern. 
The  profile  of  the  latter  may  permit  of  an  easy 
reunion  of  the  molecules  of  air  separated  hy 
the  former,  or  it  may  allow  them  to  come 
together  again  suddenly,  clashing  with  otM 
another  and  producing  disturbing  eddies  tiut 
behind  the  moving  body.  Uarey-Monge  laid 
down  the  principle  that  to  be  successfully  pro- 
pelled through  the  air,  the  dirigiUe  mnst  have 
°thc  head  ofa  cod  and  the  tail  of  a  mackerel,* 
and  nature  exemfriiGes  the  truth  of  this  in  aJt 


■wifily  movlog  fiabes  and  Urdi.  Tkc  toi>M<l 
'  Item  prevents  the  fonnation  of  eddies  and  the 
creation  of  a  partial  vacuum  in  the  wake,  wtiidi 
would  impoM  additional  thrust  on  the  how. 
ZcppeUn  has  disregardeil  this  factor  1^  adheiu 
ing  to  the  ipurely  cylitidtical  fona  with  short 
heaiiipherical  bow  and  stem,  but  it  is  worth 
note-  that  fA^e  odier  German  investigator* 
on^nally  fdlowed  this  precedent  tinjr  have 
gradually  diandoned  it,  owing  to  the  noticeable 
retart^ng  effect 

Next  in  importance  to  the  best  form  to  be 
given  the  vessel  is  the  most  effective  size  — 
something  which  has  a  direct  bearing  upon  its 
tiftii^  power.  This  depends  upon  the  volume, 
while  the  resistance  is  proportional  to  the 
amount  of  surface  presoited.  Greater  lifting 
power  can  accordingly  be  obtained  by  keeping 
down  and  increasing  the  length. 


presstire  when  the  balloon  expands  under  the 
mfluence  of  the  sin's  heat,  a  great  deal  of 
experiment  has  been  necessary  to  fitid  the  best 
class  of  fabric  for  the  making  of  the  en- 
velope. Under  the  pressure  an  ordinety  fabric 
would  stretch  and  pennit  the  escape  of  a 
Urge  percentage  of  the  gas.  It  has  been  found 
impossible  to  weave  any  fabric  that  wilt  be 
dose  cnoi^  to  hold  hydrogen  under  pressure 
so  that  recourse  is  had  to  a  combination  of 
cloth  and  rubber.  The  cloth  is  an  extremely 
fine  weave  of  cotton,  even  closer  and  lighter 
dian  the  best  of  radns  yacht  duck,  and  is  com- 
bined with  robber  under  high  pressures.  Three 
layers  of  this  rubberised  fabric  are  cemented 
tc^ether  to  form  what  is  known  as  'balloott 
doth,"  which  is  about  as  impenetrable  a  material 
as  can  be  made  without  involving  undue  weight 
The  necessity  of  tisin^  rubber  in  it  has  intro- 
duced a  complication,  it  having  been  found  by 
experiment  tfiat  rubt«r  is  strongly  attacked  1^ 
the  ultra-violet  rays  of  suntigb^  which  prat^> 
ably  acconats  for  the  fact  thM  balloon  en- 
velopes are  usually  found  more  or  less  damaged 
after  a  hi^  ascensioo,  the  influence  of  these 
rays  being  much  greater  at  higher  altitudes. 

StahilitT, —  Having  settled  upon  the  size  and 
shape,  there  must  be  an  appropriate  means  of 
attaching  the  car  to  carry  uie  power  idant,  its 
accessories  and  control  and  the  crew.  White 
apparently  -a  simjde  matter,  this  involves  one 
of  the  most  important  elements  of  the  design  — 
that  of  stabUi^.  A  long  envelope  of  com- 
paratively simll  diameter  bein^  necessarjr  for' 
the  reasons  given,  it  is  essential  that  this  be 
maintained  with  its  axis  horiiontal.  In  calm 
air,  the  balloon,  or  container,  is  subjected  to 
forces.    One  is  its  weight,  ap- 


supports;  the  other  is  the  thrust  of  the  atr, 
applied  at  a  pmnt  known  as  Ae  centre  of  dimst 
and  which  will  differ  with  different  design^ 
according  as  the  car  is  suspended  nearer  or 
farther  away  from  the  balloon.  If  the  latter 
contained  only  the  gas  to  inflate  it,  with  no  cat* 
or  wdgfat  to  carry,  the  centre  of  gravity  and  the 
centre  of  thrust  would  coindde,  granting  that 
the  wdght  of  the  envelope  were  neglii^ble.  As 
this  naturally  cannot  be  the  case,  these  forces 
are  not  a  continuation  of  each  other.  But  as 
they  must  necessarily  be  equal  if  the  t>a1loan  is 
neither  ascending  nor  descending.  It  follows 
that  they  will  cause  the  balloon  to  tnm-untU       i 
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they  aie  a.  contiliuBtioii  of  each  other.  As  thii 
-would  be  neither  convenient  nor  compatible 
with  rapid  pr<vulsiDn,  it  must  be  avoided  by 
■lUstributing  the  wd^t  aloi%  the  car  in  such  a 
manner  that  when  U>e  balloon  is  horiiontal  the 
forces  re[»-esented  by  the  pressure  above  and 
the  weight  below  roust  be  in  the  same  perpen- 
dicular. This  is  necessary  to  assume  a  hoii- 
sontal  position  while  at  rest.  But  the  longi' 
tadinal  stability  of  the  airship  as  a  whole  must 
be  preserved.  Its  axis  must  be  a  tangent  to 
the  course  it  describes,  if  the  latter  be  cur- 
vilinear, or  parallel  with  the  direction  of  the 
course  where  the  courie  itself  is  straight.  This 
is  apparently  something  which  should  be  taken 
care  of  by  the  rudder,  any  tenden<7  on  the  part 
of  the  airship  to  diverge  from  its  course  b^ng 
corrected  by  the  pilot  But  a  boat  that  needed 
constant  attention  to  the  helm  to  keep  it  on  its 
uiDTse  would  be  put  down  as  a  •cranky'  boat, 
in  other  words,  of  faulty  design  in  the  buU.  A 
dirigible  having  the  same  defect  would  be 
difficult  to  navigate,  as  the  rudder  alone  would 
not   suffice   to   correct   this   tendency   ' 


and  this  b  the  chief  reason  for  ad(q>ting  the 
foTTs  of  a  large-headed  and  slender-bodied  fish. 
This  brings  the  centre  of  gravity  forward  and 
makes  of  the  long  tail-  an  effective  lever  which 
overcomes  any  tendency  of  the  ship  to  diverge 
from  the  course  it  should  follow.  However, 
the  envelope  of  the  balloon  itself  would  not 
suffice  for  this,  so  just  astern  of  the  latter. 
'stabilizing  surfaces*  are  placed,  consisting  of 
vertical  planes  fixed  to  Ae  enveli^e.  These 
form  the  keel  of  the  dirigible  and  are  analogous 
to  the  keel  of  the  ship. 

In  addition  to  being  able  to  preserve  its 
static  equilibrium  and  to  possess  proper  longitu- 
^al  stability,  the  successful  airship  must  also 
maintain  its  dynamic  equilibrium  —  the  equilib- 
rium of  the  airship  in  motion.  This  may  be 
made  clear  by  referring  to  the  well-known  ex- 
pedients adopted  to  ttavi^te  the  ordinary 
Spherical  balloon.  To  rise,  its  weight  is  dimin- 
i^ed  by  gradually  pouring  sand  from  the  bags 
which  are  always  carried  as  ballast  To  de- 
scend, it  is  necessary  to  increase  the  total 
weight  of  the  balloon  and  its  car,  and  the  only 
method  of  accomplishing  this  is  to  permit  the 
escape  of  some  of  the  gas,  the  specific  lightness 
of  which  constitutes  toe  lifting  power  of  the 
balloon.  The  balloon,  or  the  container  itself, 
being  merely  a  spherical  bag,  on  the  upper  hemi- 
spherical half  of  wWch  the  net  aupportitig  the 
car  presses  at  all  imints,  the  qucstian  of  defor- 
mation is  not  a  serious  one.  Before  it  assinned 
proportions  where  the  bag  mi^t  be  in  danger 
of  collapsing,  the  balloon  would  have  had  to 
ccone  to  earth  through  lack  of  lifting  power  to 
sustain  it  longer.  Owing  to  its  far  greater  siie, 
a.s  well  as  to  the  form  of  the  surface  which  it 
presents  to  die  air  pressure,  such  a  crude 
method  Is  not  applicable  to  the  dirigible.  Dy- 
namic equilibrium  must  take  into  account  not 
only  the  dirigible's  weight  and  the  sustaining 
pressure  of  the  air,  but  also  the  resistance  of  the 
air  exerted  upon  its  envelope.  This  resistance  de- 
pends upon  the  dimensions  and  the  shape  o{ 
that  envelope,  and  in  calculations  the  latter  is 
always  assumed  to  be  invariable.  Assume,  for 
instance,  that  to  descend  the  pilot  of  a  dirigible 
allowed  some  of  the  hydrogen  gas  to  escape 


As  the  airship  came  .down,  it  would  have  to  pass 
through  strata  of  air  of  constantly  increasing 
pressure  as  the  earth  is  approached.  The  rea- 
son for  this  will  be  apparent  as  the  lower  strata 
bear  the  weight  of  the  entire  atmosphere  above 
them.  The  confined  gas  will  no  longer  be  suffi- 
cient to  distend  the  envelope,  the  latter  losing 
its  shape  and  becoming  flabby.  As  the  original 
form  is  no  lODger  retained,  the  centre  of  resist- 
ance of  the  air  will  likewise  have  changed  to- 
gether with  the  centre  of  thrust^  and  the  initial 
conditions  will  no  longer  obtain.  But  as  the 
equilibrium  of  the  airship  depends  upon  the 
maintenance  of  these  conmtions,  it  will  be  lost 
if  they  vary.  In  the  design  of  a  successful 
dirigible,  the  proper  location  of  the  propulsive 
effort  with  relation  to  the  balloon  is  a  very  im- 
portant factor.  Theoretically,  this  should  be 
applied  to  the  axis  of  the  balloon  itself,  as  the 
latter  represents  the  greater  parf  of  the  resist- 
ance offered  to  the  air.  In  Oieory,  the  balloon 
offers  such  a  substantial  percent^e  of  the  total 
resistance  to  the  air  that  the  area  of  the  car  and 
the  rigging  were  originally  considered  practi- 
cally negligible  by  comparison.  Actually,  how- 
ever, this  is  not  the  case.  Calculations  show 
dtat  the  sum  of  the  surface  of  the  suspending 
rigging,  passengers,  air  pump  and  other  trans- 
verse members  and  exposed  surfaces,  total  an 
equivalent  of  a  quarter  or  even  a  third  of  the 
transverse  section  of  the  balloon  itself.  To  in- 
sure the  permanently  horizontal  position  of  the 
^p  under  the  comlnned  action  of  the  motor 
and  the  air  resistance,  a  position  of  die  propel- 
ler at  a  point  about  one-third  of  the  diameter 
of  the  balloon  below  its  horiiontal  axis  will  be 


such  a  location  of  the  shaft  is  a  difficdt  matter 
for  constructional  reasons.  Consequently,  it 
has  become  customary  to  api^y  the  driving 
effort  to  the  car  itself,  as  no  other  solution  of 
the  problem  is  apparent.  This  aocoutits  for  die 
tendency  common  in  the  dirigiUe  ta  'float  hif^ 
forward,*  and  this  tilting  becomes  more  pro- 
nounced in  provortion  to  the  distance  the  car  is 
hung  beneaui  the  balloon.  The  term  "deviation* 
is  employed  to  describe  the  tilting  effect  ptt>- 
dueed  by  the  reaction  of  the  profiler.  Con- 
flicting requirements  are  met  with  in  attempting 
to  reduce  this  by  brining  the  car  closer  to  the 
balloon  as  this  approximation  is  limited  by  the 
danger  of  operating  the  ^^soUne  motor  too  close 
to  the  huge  volume  of  inflammable  gas.  The 
best  solution  of  the  problem  has  been  found  in 
placing  the  motor  in  the  car,  and  driving  a  shaft 
so  located  between  the  car  and  the  balloon  by 
means  of  a  chain. 

The  Speed. — Various  factors  influencing  the 
speed  of  a  dir^Ue  have  already  been  referred 
to,  but  it  will  be  apparent  that  the  radius  of 


upon  the  speed  and,  in  consequence,  upon  the 
design  as  a  whole.  It  is  evident  that  to  be  of 
any  great  value  for  military  or  ndler  purposes, 
the  dirigible  must  possess  not  only  sufficient 
speed  to  en^le  it  to  travel  to  any  point  of  the 
compass  under  ordinarily  prevaihng  conditions 
6t  wind  and  weather,  mit  it  must  likewise  be 
able  to  remain  in  the  air  for  some  time  and 
oover  considerable  (£stance  under  its  own 
power.  In  fact,  cme  of  the  chief  advantages 
possessed  by  the  dirigible  o       "'  '       " 
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S resent  is  its  ability  to  make  long  sustained 
^fats,  while  cariying  a  comparatively  lar^^ 
crew  and  a  great  deal  of  extra  weight.  As  is 
the  cas«  in  almost  every  point  in  the  design  of 
the  dirigible,  conflicting  conditions  must  be  rec' 
onciled  in  order  to  provide  it  with  a  power 
plant  affording  sufficient  speed  with  ample 
radius  of  action. 

Power  requirements  increase  as  the  cube  of 
the  speed,  making  a  tremendous  addition  neces- 
sary to  the  amount  of  power  to  obtain  a  dispro- 
portionately small  increase  in  velocity.  In  this 
connection  there  is  a  phase  of  the  motor  ques- 
tion that  has  not  received  the  attentitm  it  merits 
up  to  the  present  time.  The  struggle  to  reduce 
weight  to  the  attainable  minimum  has  made 
weight  per  horse  power  apparently  the  para- 
mount consideration  ^  a  factor  to  which  other 
things  could  be  sacrificed.  But  it  is  quite  as 
important  to  make  the  vessel  go  as  it  is  to  raise 
it  in  the  air,  so  that  the  question  of  total  weight 
per  horse  power  hour  will  undoubtedly  come  in 
for  much  more  attention  in  future,  particularly 
since  weight  per  horse  power  appears  to  have 
approached  so  closely  the  minimum  attainable 
consistent  with  a  due  regard  for  reliability. 

The  relative  importance  of  these  two  fac- 
tors   may  be   appreciated   from    the   following 

Assume,    for    instance,  a  100    horse-power 
of  a  total  weight  of  1,000  pounds,  round 


figures  being  chosen  merely  for  the  sake  of 
plicity.  The  weight  per  horse  power  of  s' 
engine  wotild  be  10  pounds.    This  would 


.  be 


sufficient  data,  however,  from  which  the  design 
of  a  dirigible  to  employ  that  motor  could  be 
worked  out  Pounds  per  horse  power  usually 
refers  to  a  bare  engine.  The  weight  of  cool- 
ing water,  lubricants,  accessories,  and  last, 
but  far  from  least,  that  of  the  fuel  must  be 
added.  For  eitample,  the  motor  referred  to 
may  be  assumed  to  require  one  pound  of 
fuel  aud  lubricant  per  horse  power  to  run 
it  at  its  normal  output  This  means  that 
it  will  consume  100  pounds  per  hour,  or 
for  a  run  of  30  hours  liWO  pounds,  and  this 
weight  must  be  added  to  that  of  the  motor  itself 
in  considering  the  design  from  the  standpoint 
of  radius  of  action.  This  factor  depends  en- 
tirely upon  the  efficiency^  of  the  motor,  while  its 
weight  per  horsepower  is  a  question  of  its  con- 
struction alone.  It  requires  no  abstract  calcula- 
tion to  show  that  it  is  quite  as  possible  to  have 
the  same  number  of  pounds  for  the  weiglit  per 
horse  power  if  a  very  light  engine  that  consumes 
a  great  deal  of  fuel  is  used  as  it  is  with  a  heavy 
engine  that  consumes  very  little.  The  diminution 
of  the  weight  per  horse-power  hour  makes  pos- 
sible an  increase  in  the  duration  of  the  voyage, 
which  is  a  very  desirable  advantage,  but  as  the 
prime  factor  is  the  ability  to  rise,  improvement 
that  involves  the  addition  of  weight  is  closely  re- 
stricted by  the  lifting  power  avaiJablc,  so  that 
radius  of  action  is  governed  by  numerous  con- 
siderations. Take  a  diri^ble  with  a  gas  capacity 
of  12,000  cubic  feet,  equipped  with  two  60  horse- 
power motors,  ^ving  it  a  speed  of  36  miles  per 
hour.  The  engines  will  consume  130  pounds  of 
fuel  per  hour,  and  the  machine,  with  six  passen- 
gers, will  have  sufficient  lifting  capacity  to  carry 
1,300  pounds  of  gasohnc.  This  would  mean 
traveling  for  10  hours,  or  S  hours  in  each  direc- 
tion. The  radius  of  action  of  tUs  dirigible 
would  b«  180  miles. 


Speed  is  quite  as  cosl^  in  an  airship  as  it  is 
in  an  Atlantic  liner.  To  double  it  the  motor 
power  must  be  mulbplied  by  6  and  the  machine 
must  carry  8  times  as  much  fuel.  The  wind  is  a 
serious  factor  that  has  to  be  taken  into  con- 
sideration. Radius  of  acbon  as  above  considered 
has  been  based  entirely  upon  traveling  in  a  dead 
calm.  True,  where  the  prevailing  wind  blew 
from  a  certain  quarter  for  a  length  of  time,  its 
favoring  influence  in  going  would  be  neutralited 
by  its  resistance  in  returning,  so  that  the  result 
would  be  the  same,  providing  the  velocity  of  the 
wind  were  not  too  great  to  prevent  returning  at 
all  against  it 

When  the  speed  of  the  dirigible  is  greater 
than  that  of  the  prevailing  wind  the  diri^ble 
may  travel  in  any  direction ;  when  it  is  consider- 
ably less  it  can  travel  only  with  the  wind;  when 
it  is  equal  to  the  speed  of  the  latter  it  may  travel 
at  an  angle  with  the  wind  —  in  other  words, 
tack,  as  a  ship  does,  utilizing  the  pressure  of  the 
contrary  wind  to  force  the  ship  against  it  But 
as  the  air  does  not  offer  the  same  hold  on  the 
hull  of  the  airship  as  water  does  on  the  sea-go- 
ing ship^  the  amount  of  drift  in  such  a  maiMxu- 
vre  would  doubtless  be  excessive  and  the  for- 
ward motion  practically  nil 

Tha  Zeppelin  Type^  Oatwardly  a  Zeppelin 
may  be  described  as  a  long  cylinder  with  ogival 
ends  and  a  V-shaped  keel  running  the  length  of 
its  bottom.  From  afar  the  cylinder  and  pointed 
ends  appear  circular  in  cross  section,  but  they 
are  16-sided.  About  one-third  of  the  distance 
from  either  end  of  the  great  ship  a  small  boat  is 
suspended  from  the  hull  so  closely  that  at  those 
places  the  keel  is  omitted  to  make  room.  These 
two  boats  are  rigidly  connected  with  the  hull 
and  support  it  wnen  the  vessel  rests  on  or  is 
towed  along  the  water.  Within  them  are  the 
crew  and  petroleum  endues,  while  above  them 
and  outward  on  each  side  of  the  hull  and  fas- 
tened to  it  by  outrigging  are  two  pairs  of  screw 
propellers,  so  placed  as  to  exert  their  united 
thrust  along  the  line  of  resistance.  In  some 
cases  the  crew  can  walk  through  the  V-shaped 
keel  from  one  boat  to  another,  the  passageway 
being  illuminated  here  and  there  by  transparent 
covering.  Again  an  observer  may  climb  up 
through  the  hull  and  take  observations  of  the 
sky  from  above.  Telephones,  electric  bells  and 
Speaking  tubes  serve  to  transmit  intelligence 
from  one  part  of  the  vessel  to  another. 

The  frame  of  the  hull  is  formed  of  16  or 
more  longitudinal  beams  or  girders  of  trellised 
metal  work  running  from  prow  to  stern  and 
riveted  at  regular  intervals  to  cross  bridges  of 
similar  trellised  metal  work,  each  cross  bridge 
being  a  16- sided  wheel  with  trellised  rims 
strengthened  by  radial  rods  running  inward  to 
a  central  flange  of  sheet  aluminum.  Thus  the 
body  of  the  vessel  is  divided  into  many  compart- 
ments, each  bounded  by  two  wheels  and  the  sur- 
rounding longitudinal  beams.  Each  compart- 
ment contains  a  hydrogen  balloon  or  sac,  which 
fairly  fills  it  and  exerts  a  lift  against  the  kmgi- 
tndinal  beams  and  against  a  netting  formed  of 
ramie  cords  stretched  from  wheel  to  wheel, 
diagonally  between  beams  at  their  inner  comers. 
Similarly  the  outward  comers  of  the  beams  are 
joined  by  strong  diagonal  wires  for  the  purpose 
of  rigidity,  and  the  whole  external  frame  is 
covered  with  a  heavy  fabric  which  forms  the 
outer  skin  or  wall  of  the  hull.  Between  Uiis 
skin  and  the  hydrogen  bags  are  air  s 
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also  between  bag  and  bag.  Thus  the  whole 
vessel  is  buoyed  up  by  numerous  thin  hydrogen 
sacs,  protected  by  the  frame  and  outer  skin 
from  the  direct  sun,  from  foul  weather  and 
from  external  shocks.  The  modem  Zeppelin  is 
supported  by  about  18  separate  gas  bags,  each  of 
which  contains  within  itself  a  small  air  bat- 
loonet,  in  which  the  air  pressure  is  maintained 
at  a  given  point  by  means  of  an  automatic  air 
pump  and  relief  valve.  If,  therefore,  the  tem- 
perature of  the  hydrogen  in  the  gas  bags  be- 
comes high  enough  to  expand  the  gas,  the 
Kessure  set  i^  ^  it  on  the  outside  of  the 
lloonet  forces  the  air  out  of  the  balloonet 
through  the  relief  valve,  and  the  correct 
pressure  is  in  that  way  adjusted  without  the  loss 
of  hydrogen.  The  converse  happens  in  case  the 
temperature  of  the  hydrogen  falls,  and  its  bulk 
for  that  reason  becomes  less.  When  it  becomes 
necessary  to  reduce  the  buoyancy  of  the  machine 
hydrogen  can  be  pumped  from  the  ms  bags  and 
Stored  in  a  compressing  cylinder,  this  hydrogen 
being  available  for  use  later  when  desired  to 
iDcrease  the  buoj^ancy  again.  By  the  simul- 
taneous manipulation  of  horiiontaf  rudders  and 
"trimming*  devices  and  the  discharge  of  ballast 
a  Zeppelin  can  shoot  up  to  a  higher  level  at  the 
rate  of  2,000  feet  per  minute,  the  engines  in  this 
case  assisting  the  Ufting  power  of  the  gas. 

Hie  size  of  the  Zeppelin  has  changed  con- 
stantly since  1912,  as  shown  by  the  following 
table: 

Cubic         Leosth    Diameter 

Typal912 19,500  141  14.80 

T]rpel9IJ 21.000  156  14  SO 

Typtt914 17.000  158  l«.jS 

TVpe  191S 30.000  which  should  give  ■ 

length  of  about  IM 

Other  Types.— The  Lebaudy  airship  em- 
ployed by  the  French  is  an  example  of  the  semi- 
rigid type  of  dirigible.  In  this  design  a  sub- 
stantial keel  extends  to  the  full  length  of  the 
vessel;  and  to  this  keel  is  attached  the  machin- 
ery, together  with  the  accommodation  arrange- 
ment for  the  crew.  The  keel  is  securely  fixed 
to  the  gas  bag  above  it  to  which  it  gives  very 
considerable  support.  In  the  German  service 
the  Gross  airship  is  another  of  this  type.  The 
envelope  of  a  non-rigid  airship  keeps  its  shape 
only  by  the  pressure  of  its  gas,  the  car  carrying 
the  machinery  etc.  The  German  Parse val, 
French  Oement-Bayard  and  the  Astra  Torres 
are  all  examples  of  this  type. 

The  Parseval  gas  bag  is  provided  with  an 
air-balloonet  in  its  forward  end  and  another 
aft,  the  amount  of  air  in  each  of  these  bal- 
loonets  being  controlled  by  a  pump  in  the  car. 
When  it  is  desired  to  alter  the  trim  of  the  ves- 
sel, air  is  transferred  from  the  container  in  the 
forward  end  to  the  other  one,  with  the  result 
that  the  after  end  of  the  ship  becomes  the 
heavier.  A  cord  attached  to  the  exterior  of  the 
balloonets  passes  through  the  hydrogen  to  a 
valve  in  the  exterior  of  the  gas  bag.  If  the 
hydrogen  expands  to  such  an  extent  that  the 
combined  capacity  of  these  vessels  is  insuffi- 
cient to  relieve  the  excessive  pressure,  their 
collapse  causes  a  strain  on  the  cord  which  opens 
the  relief-valve  in  the  gas  bag  and  allows  some 
of  the  hydrogen  to  escape. 

During  the  first  few  months  of  1916,  the 
British  authorities  developed  a  dirigiblp  of  con- 
siderable importance.     Small  of 


range  is  naturally  limited,  but  it  is  capable  of 
great  speed  which  makes  it  a  particularly  de- 
sirable instrument.  A  unique  feature  of  this 
dirigible  is  its  car,  which  constitutes  an  ordinary 
fusilaf^e  of  a  British  anny  aeroplane  complete 
with  Its  engine  tractor  air-screw  or  propeller. 
Even  the  landing  gear  wheels  are  retained. 
This  is  i>articularly  practicable  for  small  struc- 
tures where  it  advantageously  does  away  with 
the  heavy  car,  which  togethei  with  the  elaborate 
engine  mounting  and  propeller  transmissions 
greatly  reduces  the  loacf  and  also  reduces  head 
resistance  which  greatly  retards  the  speed  of  the 
vessel.  During  the  year  1916  only  one  dirigible 
was  constructed  in  the  United  States  —  a  small 
vessel  of  a  type  of  construction  which  embodied 
no  departure  from  European  practice.  See 
MujTAKY  Aeronautics. 

G.  Douglas  Wabdrop, 
Managing  Editor,  Aerial  Agt. 
DIRK,  a  kind  of  dagger  formerly  carried 
sheathed  between  skin  ana  slocking  as  a  wea- 
pon by  the  Higlanders  of  Scotland.     Dirks  a 
worn  by  midshipmen        "        '  --."■■ 

navy.    See  Daggeb. 

DIRK-HARTOO,  d^rk-har'tdg,  ISLAND, 
an  island  on  the  west  coast  of  western  Austra- 
lia, at  one  of  the  entrances  to  Shark  Bay,  wfhich 
it  partly  encloses;  area,  about  250  square  miles. 
It  forms  a  plateau  with  eood  pastures  and 
plenty  of  water.  The  pearl  oyster  and  edible 
oysters  are  here  in  great  abimdance. 

DIRSCHAU,  der'show,  Prussia,  city,  about 
19  miles  southeast  of  Daniig.  on  the  Vistula. 
The  city  has  railroad  and  machine  shops  and 
large  sugar  works.  Possessed  by  the  Knights 
of  the  Teutonic  Order  in  1360,  it  became  Pol- 
ish in  1466  and  fell  into  the  ti^nds  of  Prussia 
at  the  first  partition  of  Poland  in  1772.  Pop. 
163M. 

DIS  (also  Orcns  and  Tartanu),  in  Roman 
mythology  the  name  given  to  Pluto,  the  Greek 
god  of  the  lower  regions.  The  word  dis  is  akin 
to  dif/ui,  and  originally  denoted  merely  godhead. 

DISABILITY,  in  law,  when  absolute  dis- 
ables the  party  from  holding  public  oflice  or 
doing  any  legal  act,  and  is  usually  the  result  of 
roiu^er,  outlawry  or  any  outrage  upon  person 
or  property.  Aliens,  infirm  and  aged  persons 
dependent  on  public  charity,  are  under  mis  ban 
of  incapacity,  and  in  some  Catholic  countries 
those  individuals  who  have  been  excommuni- 
cated. There  is  a  disabiliw  termed  partial  that 
covers  infancy,  minority,  lunacy  and  drunken- 
ness. Also  a  term  in  accident  insurance  policies 
which,  on  account  of  inability  to  work  or  per- 
ioTta  natural  duties  resultant  from  injuries, 
provides  payment  for  the  afflicted  party.  See 
Attaindeb. 

DISASSOCIATION.     See  DisaoaATioN. 

DISASTERS  OP  THE  WORLD,  Not- 
able. In  man's  unceasing  war  with  Nature  and 
gradual  harnessing  of  her  forces  in  the  advance 
of  civilization,  Nature  has  shown  frequent  and 
often  appalling  signs  of  rebellion,  exhibiting 
by  a  simple  letting  go  of  her  tremendous  forces 
how  artificial  and  pitifully  puny  are  man's 
greatest  efforts,  even  yet  In  the  following 
classified  list  of  "Great  Disasters."  one  may 
gather  the  hopeful  fact  that  in  the  donuun  of 
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*Eartbqtia]Ee3*  alone  mankind  is  absolutely  help- 
less; tnat  the  dan^Ts  from  'Conflagration*,' 
'Floods''  and  "Shipwrecks*  may  be  at  least 
mitigated-  and  that  a  final  comiuest  of  "Plagues 
and  Pestilences"  is  now  at  hand.  In  the  pre- 
ponderating prevaleiice  of  "preventable  dis- 
asters,* however,  dtie  to  mwi's  carelessness,  ig- 
norance of  natural  laws  or  disregard  of  human 
Ufe,  there  is  food  for  thought  and  radical 
remedial  action. 

CONTLAQUTIOITS . 

1664,  Sept.  1-4  —  London:   89  churchea.  mur  public  build- 
osi.    md    13.200   bmuea   dntnyBi;    20D.OD0  peisina 


1825,   bet.   6  —  New  Brunjwick;     Minaucht  Ponrt  6m; 

lAO  pmons  periihed. 
lt3S.  Dec.  IS  — NawYoik:   GOO  bttildinei:  loM  t20.ODD.OOD. 
1U9.  Sept.  6  — Now  York;   tlO.OOO.OOO  vnth  ol  pniperty 

dstmyed- 
1S4S,  ApiOlO  — PiltlbuiKb;    1000  builrjingi;  Ion  »e,000.000. 
ItSO,    Jitly    «  — Philaddahu:     ISO  bun£agi:   25   oertoea 

kiUnd;  Ion  (1.500.000. 
IMI.  May  4  —  St.  Louii;    Urie  part  ot  tity  burned;  Una 

ItSI.  Mav  3-5  — San  PTaadsai:    2500  boildiiwa  dertrayed 
witti  loaa  of  maor  liva  and  piuparty  ion  at  13,900.000. 

iune  22  oC  tha  tame  year  a  aecoiid  firs  occuiT*d  vich  a 
m  ot  tJ.ooo,ooo, 
II&J,  Dec  8  —  Santiaso.  Spain:    Church  of  the  Campania 

bumed  with  lou  of  3000  Eve*.  moitLy  wanmo. 
1(65,  Feb.  17  —  Cb*rIertoa.  S.  C:   almcet  total  dntractian. 
1865,  April  2-3  —  Rirhaumd.  Va. ;    kige  pirtsoa  datmyoi 

by  ConfolaraUs. 
iStS,  July  4  —  Portland.  Me.:   almort  complete  deatmctic 


eaoCtlS.OOO.OOO. 

1871,  Oct.  S-9  — CUouo:   i 

-    '       larly  lOO." 


!;  lOOpi 


mated  at  •tSO.000.000;  Dayton,  Ohio,  nearly  dutroved 

WlS^uly  12:   Cbina.  piDvuicei  of  Kwuitung,  Kvanrai,  and 

tftwijw.  aeveral  thousand  livei  loat,  and  t90.OO0.0OO 


GREAT  EAKTH QUAKES. 

by  an  earthquake. 
1  twelve  dtiea  lq 


Brooklyn  theatre.     300  lives  teat. 

1889  — Seattle  and  Sinkane:  loaa  about  t10,000.000  each. 

1900,  April  26  —  Hulland  Ottawa:  loa  tlO.000.000. 

1901,  May  3  — JadBonvina,  Pla.:   Ion.  tlO.OOO.OOO. 

1903,  Dec.  30  —  Chicaoi:   Iroquoia  theatre.  639  live*  loat. 

1904,  Feb.  T-8 — Baltimon:  75  dty  blocki  dettroyed, 
covenng  140  acre*;  loea  185.000,000. 

1904.  April  9  —  Toronto:  buaincN  dimrict  lusety  dednysd. 

Lew  tl  1,000,000. 
IBOii,  April  IS  —  San  PmnOKo:  tour  •quare  milea  burnt  out; 

loa  «3S0,000,000. 
1MB.  Ana.  2  —  K!a^teaav  VaOer,  B.  C.:  town  of  Femie  aod 

neigbbonns  placea  deatroyed. 
19U,  June  25,  26  —  Salem.  MaM:  1700  building!  diMtioyed: 

lose  1 14,000,000. 
1916.  Feb.  3  —  Ottawa:  PaiUament  buildinai  of  Canada. 

1916.  July  30  -~  New  York  Harbor:  Black  Tom  bland  Bt- 
pfeaion  and  Eie;  lou  ill.OQOjpOO. 

1917.  Dec.  e  —  Btiilaji.  it.  S.:  &ploaion  of  war  niateriali 
aod  fire;  1500  kilted,  4000  ienanlyinjund,  30,000  md- 
cmd  brill II linn  property  loea  >50,000k00ak 

GSEAT  FLOODS  AND  INUNDATIONS. 

laiEnr  of  CMCmd  iotiiHittal 


1S30  —  Holland:     geneiHl  inusdatioa  by  failure  of  dikeij 

400.000  penona  drowned. 
1617^  Catalonia:  50,000  drowned. 
1889.   May  31  — JohnAown.  Fa.:    town  nearly  destroyed 

and  6O0O  parvone  drovnAd, 
1896,  Japan:  27,000  live*  loat,  60.000  homekaa. 
190O.   Sept.    8  — Galvcaton:     swept   by   tidal 

more  than  6000  Urea  lost;  tJO.ODO.OOO  worth 

danmyod. 


Bphesus  overturned. 

Pompeii  and   Hercolaneum  destroyed  accompany- 

aa  eruption  of  Mount  Veiuvius. 

Autiocis  deetroyed. 

A^  and  Macedonia:   ISO  towns  deatioyed. 

Conatantino^le:  thauBanda  periEhed. 


—  Syria.  Palestine  and  Aaia:   terrible 

—  Caaitantinop!e  overtum  ' 

—  Cilicia;   60,000  periihed. 


■  of  life. 


:   greatest  earthquake  ever  known  there. 
'V  — 4iaLr,».  40,000  perished. 
II  —  Liabon:  30.D0O  buiiad. 
t6  —  Naples:  70,000  perished. 
i7  —  Shamaii;  SaOOO  periitied. 
13  — Kdh':   354  cities  and  towns  deatmyed:  over  100,000 


-M^lo 


uwTokio):   200,000  Uvea  loat. 
100,000  perished, 
ind  Callao  demolished;  18.000  destroyed. 
the    areat    "  earthauako."    50.000    Derao 


IdUed;  i „ v~ ^^.™, ^...^.^ 

deatrtiyed.      In  1B74  another  fire  in  Chlca^  destroyed 
property  to  the  value  ot  14,000.000, 

~  '  Uichisan  and  Wisconsin:     forest  firs* 


1731 

174S  — 

1753  —  Lisbon:     the  ^reat   "  eutbqiuike."   50.000  pmon* 

and  moat  of  the  CLty  destroyed. 
1797  —  Cusco  and  Quito  destrayod;  40.000  buried 
1832  —  Aleppo  destroyed:  over  10,000  perished 
1357  —  Many  towns  in  EOngdom  ot  Naples  destioysdi  tO.OOO 

IS6S  — Aiequipa,  Iqnjque.  Tacna  and  Chincha  and  many 
other  towns  in  Peru  and  Ecuador  rassdi  25,000  perished; 
ds^iwB  t30O.ODO.O0a. 

1874  —  Cities  in  Guatemala  destroyed  with  great  hKs  of  Ufa. 

1883  —  Java  and  neighboriog  islands  desalatcd- 

18B6  —  CharleatoQ.  S.  C.:  41  lirea  and  tS.DOO.OOO  worth  of 
property  lost. 

1887  —Great  abodn  in  sauthern  Europe  in  the  Riviera. 

1906,    April   18—"        -  

tS9!3DO,OC 


I   Fianciaoo 

>ed  by  fire;  over  1000  li- 
of    property     destroyed.      1^ 

1  Joe*  was  destroyed  at  Ihe 

>ae,   E>ec   28  —  Southem   Italy   was  visiti 
destructive    earthquake  —  many 
entirely  destroyed  and   150.000 
Baiiuvjakss. 

PLAGUES   AND 

767  —  A  gnat  plago*  prevalent  through  the  worid. 
534  —  Cuitiage|imj]titudes  affected. 
461  —  Rome;  100,000  perished. 


ildre  again  dcvaatati 
y  died  from  plagne  ' 


—  The  "  Black  Death  "  spread    through  aH  Chriiten,- 
om.  causing  unprecedented  raortaJity. 

rightful  mortality  in  western  Europe. 


dreadful  mortality. 
1603-04  —  30,000  penihed  in  London. 
1611  — 100.000  died  at  Constantinople. 
1625  —  London  was  agun  vitited;  35,000  died. 
1632 —  60.000  died  in  an  spidemic  at  Lyons. 
16S6  —  At  Naples  400.000  ijied  in  six  months. 
166+-6S  —  •■  The  Great  PUBiie  "  at  London;  10,000  diad. 
1720-  Usrseilks  lost  60.000  by  pestilence. 
174t~YEUow  fever  makes  iU  appearance  in  New  York. 


1909-10- The    principal   i 

1911  —  Plooda  in  'Mlabaipiri  vaUey  made  200,000  homeleas 


ig  31  feet  and  4  inchca 


1773  — Fiance  dL 

178*  —  20.000  died  of  the  plague  io  Smyroa. 

Atlantic  coast.     New  Ynk,  Philadelphia  and  Baltim 

suffered  especially. 

I  —  At^Suez  the  jilague  destroyed  250.000.,_ 


and  caused  the  km  of  several  huodied  Uvea  and  t45.000,-      1814  — 


id  from  the  ei; 


w  York;  fieal  fatalityj  37,000  out 


-  Asiatic 


1818  —  Vast 

Ceylon,  aam 

States.     The 


ilera  started  at  Calcutta;  i 
ibers  perished  of  choler 
and  Malacca- 
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DISBARMENT— DISCIPLE 


1915.  July 


OCEAN  >D1SA5TERS. 

-  Brig  Ripriial,  fouodered  oK  Nawfoundtand;  Uvea 
■t,  130. 

-  The   Saralofa.   lailed  and   never  h«rd  fiom;    170 

-  Th»  Pij-irritir.  never  hoard  Iroai;  90  lives  lost. 
■snU.  nitsd  fram  Hampton  Roadi 

380  lives  lost;  the  grestest  wntk 


bd  never  heard  fi 

-  Sloop  of  War,  Wojfi.  last'  Bpokni 


.  ._.     ,        .  _...ir  the  Modein 

„ jnafttrwatd;  140  live*  lost. 

—  Sloop   of   War.    Efrviir,   sunk   by   collision   with 
Sritish  ship  Bon^ay,  which  passed  on  without  offeriov 


L37  —  BTitish  transport  Aiitettria.  founds 
St.  Lawrence^  resirnent  £rom  earril 
board;  5JS  lives  lost. 

40  — StsamBT  Dmnitl,  Gulf  of  St.  Lam 

41  —  The  PrisideiU,  left  New  York  am 


18S6  — The    Collins   1 


1S63  -^  Steamer  AaiUnSaxi 
ISM  —  Steamer  LoiidoH.  fr" 


—  Sayal  Mail  steamers  JUanc  and  Rye;  lOod. 

—  The  City  1^  GJniioio,  lost  on  the  Grand  Bank) 

—  The  Vidubxrt,  oS  Cape  Rscei  bi, 

—  The  City  of  Bojlon.  sailed  tmm  New  York  i 


1873 
1875 
1878  — 


-  The  While  Star 

-  The  Via,  dH  Hi 

-  The  SMila.  wr 


er.4»aiR<c,  lost;  585. 

^  cnlliaion  m  roid^Kean;  226. 
.jed  in  mid-ocean;  312. 
collision  in  Bnalish  Chi 


*7. 


Bnali 

1B81  —  Steamer  TaUon.  lost  oil  Cape  of  Good  Ho 

ISS3  —  Tbe  CatuMa,  oollinon  in  Kcrth  Sea;  3S9. 

18S3  —  Steamer  Daphut,  turned  turtle  b  the  Clydsj  121. 

ISM  —  Steamer  C<6  «'  CBttmOiui,  ran  ashore  off  Gay  Head 

Light,  Mass.;  99. 
*""■  —  Spanish  steamship  Gf/o«.  colliaioD  off  Pin"'' "" 


1834  — Bark  Fon 


%n;  145. 


of  Biaril:  300. 

87  — Britiah  stsamahip  Wah   Ytuiit,  burned  near  Hoos 

Kong;  400. 
80— U.  S.  wsnhipe  Trmlon.  Vandalia  a 

German  stdps  Adiir  and  Ebir.  wrecked  I 


Samoa;  147. 


.ij 


1890  — 


<aCom 


i;  130. 


—  British  steamship  Qutttat  foundered  in 
1 24. 

1S90  —  Turkuh  bris  Eriogrid,  foundered  off  cc 
540. 

BT  Ulotia.  a 

,   wrecks]  off  Uie 


n  China  Sea;  400. 


nMed;u 


i;  350. 


North  A 


1  Riicka]]   Reef 
— 'Gsrmui  steamei  Blia,  sunk  by  coUiaioa  in  the  Nottb 
1898  —  t;.  S.'  Battleship  Maine,  blown  up  io  Havana  harbor; 

2eDL 

1S98  —  French  liner  La  B<mrg<niu,  collision  off  Sable  Islandl 

584. 
1904  —  Excursion  boat  Gmeral  Slocum,  burned  in  Bast  Riveri 

1905~JapaiKse  warship  Uikttsa;  500. 

1907  —  Steamer  Ci(y  of  Btrlin.  off  the  coast  of  Holland;  ISO. 

1908  —  Tbe  ^ia*  King,  foundered  off  Hong  Kong:  300. 
1908  —  The  5m  PMo.  off  the  Philippine  Slands;  100. 
--■■      ■  —      ■■,  left  Port  Nata' 


.    ^  Canadian  Pacinc  liner  in  coUiflon  with  tbe 
in  St.  Lawrenoe  Rivet  nev  Patluc  Point:  90a 
L  —  Steatn.boBt  EojUand  capuaed  At  wharf  on 


Dcsr  Grand  Banka; 
led  from  Liverpool 
■  abaveOiiBbec;2S3. 


DISBARMENT,  the  expulsion  of  an  at- 
torney, counselor  or  advocate  from  practice  at 
the  bar,  this  act  depriving  him  of  the  privil^es 
of  his  profession.  A  lawyer  suffers  this  pen- 
alty if  adjudged  guilty  of  any  misconduct  of 
grave  nature,  as  gross  contempt  of  court,  bri- 
bery, etc,  or  of  notoriously  evil  character.  In 
England  thb  prerogative  is  reposed  in  the  four 
Inns  of  Court,  which  have  the  power  of  admis- 
sion to  the  bar,  and  in  Scotland  it  is  in  the  hands 
of  the  Facul^  of  Advocates,  which  is  pos- 
sessed of  similar  powers  to  those  of  the  Inns 
of  Court;  but  in  the  United  States  the  courts 
alone  have  power  to  deal  with  an  offender. 
Before  disbarment  the  accused  is  ^ven  evei> 
opportunity  to  refute  the  charge,  bemg  allowed 
to  defend  himself  in  open  court.  A  lawyer  so 
dealt  with  may,  at  the  discretion  of  the  authori- 
ties, be  restored  when  sufBcient  proof  is  brought 
them  that  there  is  no  likelihood  of  a  future 


piece  of  timber  from  the  superincumbent 
weight  by  means  of  an  arch  thrown  over  it 
(2)  In  hydraulics,  the  issuing  direction  of  water 
from  a  reaction  or  turbine  wheel ;  as  the  out- 
ward discharge  or  Foumeyron  turbine ;  the 
vertical  discharge,  or  Jonval  turbine;  the 
centre  discharge,  etc  (3)  In  bankruptcy,  a 
writing  or  document  certifying  that  a  bank- 
rupt has  satisfactorily  passed  the  necessary 
forms  and  is  thereby  discharged  from  all  fur- 
ther responsibility  for  the  debts  contracted  by 
him  previous  to  his  bankruptcy.  (4)  In  the 
military  and  naval  services,  a  document  given 
to  each  soldier  or  sailor  on  his  dismissal  from 
or  quilling  the  service,  in  which  arc  detailed 
full  particulars  as  to  his  length  of  service,  con- 
duct, reason  for  discharge,  etc  (5)  In  elec- 
tricity it  signifies  the  removal  of  the  charge  by 
communication  between  the  positive  and  nega- 
tive surfaces  or  poles,  or  with  the  earth.  <6) 
In  dyeing,  a  substance  such  as  chloride  of  lime 
or  nitric  acid,  used  by  calico-printers  to  re- 
move a  color.  Suppose  a  white  pattern  is  to 
be  produced  on  a  uniformly  colored  ground. 
The  clolh  is  first  dved  and  then  the  pattern  is 
printed  with  an  ado,  such  as  the  Urtaric,  thick- 
ened with  gum.  When  passed  ihroujdi  a  dilute 
solution  of  blcaching-powder,  the  acid  decom- 
poses it  and  the  liberated  chlorine  destroys  tbe 
color  at  the  parts  where  the  pattern  was  printed. 
Sometimes  the  doth  is  prepared  at  the  same 
time  for  subsequent  pigment  printing, 

DISCIPLB,  literally,  one  who  learns  any- 
thing from  another;  and  hence  the  followers 
of  an^  teacher,  philosopher  or  head  of  a  sect. 
In  this  sense  the  word  is  sometimes  used  in 
Scripture,  as  when  we  read  of  the  disciples  of 
Moses,  of  John,  of  Christ.  Generally,  however, 
it  is  used  with  reference  to  the  last  of  these  — 
the  followers  of  Jesus.  Sometimes  all  who  re- 
ceived the  doctrines  of  Christ  are  called  dis- 
ciples, but  in  a  more  limited  sense,  it  is  ap- 
plied to  the  70  or  72  persons  who  were  his 
more    immediate    personal    followers.    Some- 
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times  it  is  used  zi-  synonymons  with  apostie 
and  is  thus  applied  to  the  inner  circle  of  the 

DISCIPLES  OF  CHRIST.  The  religious 
movement,  whose  representatives  have  come  to 
be  known  as  Disciples  of  Christ,  or  Christians, 
may  be  said  to  date  its  oriEin  from  the  'Dec- 
laration and  Address'  issued  by  Thomas  Camp- 
bell, September  1809,  and  endorsed  by  his  son, 
Alexander  Campbell,  who  later  became  the 
leader  of  the  movement.  Thomas  Campbell 
migrated  from  the  northern  part  of  Ireland  in 
1807  to  seek  a  home  for  himself  and  his  family 
in  the  New  World.  He  loca.ted  near  Washing- 
ton in  western  Pennsylvania.  He  was  related 
by  blood  to  the  poet  Thomas  Campbell,  and 
was  a  man  of  learning  and  profound  piety. 
Being  a  minister  in  the  Secedcrs'  branch  of  the 
Presbyterian  Church,  he  entered  upon  his 
labors  in  connection  with  that  denomination  im- 
mediately uj>on  his  arrival  in  this  country.  His 
experiences  in  seeking  to  assemble  the  scattered 
people  of  God  of  different  names  and  creeds 
and  to  instruct  them  in  spiritual  things  led  him 
lo  realize  more  fully  the  evils  of  divisions 
among  Christians,  In  his  efforts  to  promote 
greater  unity  and  co-operalion  among  the  mem- 
bers of  these  different  sects,  he  found  himself 
in  conflict  with  the  ecclesiastical  authority  under 
which  he  was  working  and  was  brought  to 
trial  before  his  presbytery,  which  censured  him 
for  his  course.  Mr.  Campbell  soon  withdrew 
from  the  ecclesiastical  authority  under  which 
he  had  been  preaching  hut  continued  bis  min^ 
istry  to  an  increasing  number  of  people  in 
private  dwellings  and. wherever  else  an  audi- 
ence could  be  gathered. 

In  the  'Declaration  and  Address'  referred 
to  it  was  declared  that  "the  Church  of  Christ 
upon  earth  is  essentially,  intentionally,  and  con- 
stitutionally one,  consisting  of  all  those  in  every 
place  that  profess  their  faith  in  Christ  and 
obedience  to  Him  in  all  things  according  to  the 
Scriptures,  and  that  manifest  the  same  by  their 
temper  and  conduct;  and  of  nMie  else,  as  none 
else  can  be  mily  and  properly  called  Chris- 
tians."  While  admiiiiog  the  necessity  of  'dis- 
tinct societies,  locally  separate  one  from  an- 
other,* this  new  declaration  of  indepetidence 
declared  that  "there  ought  to  be  no  schisms,  no 
uncharitable  divisions  among  them.  They  oyght 
10  receive  each  other  as  Jesus  Christ  also  re- 
ceived them,  to  the  glory  of  God,  and  for  this 
purpose  they  ought  all  to  walk  by  the  same 
rule;  to  mind  and  speak  the  same  things,  and 
to  be  perfectly  joined  together  in  the  same 
mind  and  in  the  same  judgment."  The  address 
adds  that  "in  order  to  do  Oiis,  nothing  ought  lo 
be  inculcated  upon  Christians  as  articles  of 
faith,  nor  required  of  them  as  terms  of  com- 
inunion,  but  what  is  expressly  taught  and  en- 
joined upon  them  in  the  Word  of  God.  Nor 
ought  anything  to  be  admitted  as  of  divine  ob- 
ligation in  their  church •;....; —  — J 


apostles  upon  the  New  Testament  Church, 
either  in  express  terms  or  by  an  approved 
precedent." 

In  a  word,  the  new  movement  had  for  its 
aim  no  less  an  object  than  the  unity  of  Chris- 
tians as  they  were  one  in  the  apostolic  Church- 
In  order  to  realise  I''  ■        ■     . 


monjr  with  tfce  Lord's  Intercessorjr  prayer  they 
decided  lo  reject  all  party  names  for  those 
given  in  the  New  Testament,  and  alt  hutnan 
creeds  or  formulas  as-  authoritative  or  binding 
on  the  human  consdence,  or  as  bases  of  fellowi 
ship,  and  to  take  the  wtwd  of  God  alone  OA 
their  rule  of  faith  and  practice,  and  especially 
the  New  Testament,  which  was  given  for  tha 
guidance  and  instruction  of  Christians  in  their 
new  life  in  Christ.  Believing  it  to  be  necessary 
to  return  to  the  original  foundation  and  prac- 
tice of  the  (!!hurch  in  order  to  realize  its  unitf 
and  its  power,  they  made  a  fresh  study  of  thi; 
New  Testament  to  ascertain  (1)  what  was  tha 
essential  creed  or  confessioQ  of  faith  required 
in  the  early  Church;  (2)  on  what  conditions 
persons  were  received  into  its  membership;  and 
(3)  what  was  the  nature  of  their  orgamKrtion 
and  government.  They  reached  the  conclusion 
that  the  confession  of  faith  made  by  Simon 
Peter,  on  which  Jesus  declared  he  would  build 
his  Church,  namely,  "Thou  art  the  Christ  the 
Son  of  the  living  God*  was  the  creed-  of  Qiris- 
'  tianity  and  the  essentia!  faith,  and  that  all  those 
who  would  make  this  confession  from  the  heart, 
being  penitent  of  their  past  sins,  were  to  be 
admitted  by  baptism  into  the  membership  of 
the  Church ;  that  baptism  in  the  early  Church 
consisted  of  the  burial  of  a  penitent  believer  la 
water  in  the  name  of  the  Father  and  o£  the 
Son,  and  Of  the  Holy  Spirit,  and  that  only  such 
were  fit  subjects  for  baptism;  that  the  form  of 
Church  government  was  congregational ;  thai 
each  congregation  had  its  deacons  and  elders 
or  bishops,  the  fonner  to  look  after  the  tem- 
poral and  the  latter  the  spiritual  interests  of  the 
Church.  The  Lord's  Supper,  it  was  found,  wa* 
observed  at  first  daily  perhaps,  but  later  weekly, 
on  the  £rst  day  of  the  week,  in  remembrance  vi 
Christ's  suffering  and  death.  Hence  they  prac- 
tise weekly  communion. 

With  this  plea  for  the  New  TesUment  basis 
of  fellowship,  andareturn  to  theoriginal  purity 
and  simplicity  of  the  gospel  and  church  organi- 
zation, the  i^sciples  have  made  a  marvelousJy 
rapid  increase.  The  movement  at  present  in 
the  whole  world  has  reached  a  numerical 
strength  of  1,307,502,  having  its  colleges,  its 
religious  journals,  and  its  missionary,  educa- 
tional and  benevolent  organizations,  ail  of 
which  are  doing  effective  work.  The  American 
Christian  Missionary  Sodety  is  the  .  national 
organization  for  home  missions.  The  Foreign 
Christian  Missionary  Society,  as  its. name  indi- 
cates, has  for  its  object  the  evangdization  at, 
the  world.  Besides  this  the  Christian  Woman's 
Board  of  Missions  is  an  organization  of  the 
Christian  women,  which  is  doing  mission  work 
in  both  the  home  and  foreign  fields. 

The  Disciples  of  Christ  raised  $6,378,493.03 
for  current  expenses  in  one  year,  while  con-i 
tributing  a  grand  total  of  $2,294^22.08  for  all 
reli^ous  purposes  in  that  year.  They  ai^  sup^ 
porting  missions  in  India,  China,  Japan,  Africa, 
the  Philippines,  .  Cuba,  Porto  Rico,  Makico, 
Scandinavia  and  Turkey.  Their  aim  is  to  be 
evangelical  without  being  sectarian,  and  to  be 
liberal  without  being  latitudinarian.-  They 
attribute  their  success  to  their  advocacy  at 
Christian  union,  the  simplicity  and  directness 
of  their  preaching,  and  the  freedom  which  they 
enjoy,  untrammeled  by  human  creeds  or  by 
any  hierarchial  authority. 
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The  following  statistics  ue  taken  from  the 
1918  Year  Book: 

ChoiclH  in  the  world 9. WO 

Commuoicuu  in  the  world 1.307.502 

BiUeichoab  (SuDd*r Kboolt) 9,506 

Bifate  •ehoDl  memben 1.0».71> 

Hinistcn  (white  uid  eolond) t.lOO 

HISSIOMARy 

State  nuKiona 93a.66»iJ 

Americu  OuiMiui  MiKKnwry  Society 1TS.99I.  ^i 

Poretst  Cbriatiui  MiMionuy  SodaCy 55ol3Bfi'85 

ClRU&  eiteoBoo 146.904.86 

MiniMeiikI  rdisf 61. 327. M 

National  Benevolent  Aaodation 225.174.76 

Bnud  o(  education J3S.30I  35 

AaociatiDn  for  Promotion (tf  Chiietiui Unitr.  5.354  51 

Temptnocc  twaid 6.962.21 

Total ,for_ ^J  miMions (2. 294. 522  OS 

^—-    ..     6.378,493.05 

.  t8.6T3.015  11 

r,  H.  Garihson, 
Editor  of  The  Ckriitiatt'Evangelisl. 

DISCIPLINA,  Arcani.  The  name  i^ven  by- 
John  Dallxus  to  the  secret  discipline  of  the 
earty  Christian  Church.  The  early  Church  had 
nothing  to  conceal.  It  began  after  the  times  of 
the  Apostles,  probably  in  the  2d  century  and  was 
finally  matured  in  the  4th  century.  It  is  sup- 
posed to  have  ceased  about  the  7th  century, 
when  the  catechumenate  was  itscontinued, 
Neander  thinks  that  it  had  its  source  in  Alex- 
andria and  spread  east  and  west  from  there. 
At  any  rate  the  theology  of  Clement  and 
Origen  contain  it  to  a  considerable  extent. 
The  Church  seems  to  have  become  a  secret 
society.  Many  things  concerning  warship,  be- 
lief  and  even  the  sacraments  were  revealed 
only  to  the  initiated  and  were  never  referred 
to  publicly.  Worship  was  conducted  with  an 
air  of  profound  mystery.  As  Th.  Hamack 
says,  'llie  mystical  became  mysterious  and  the 
liturgical  became  theurgic* 

Some  Roman  Catholic  writers  have  made 
much  of  the  prevalence  of  secret  worship  in 
the  early  Church,  and  have  gone  so  far  as  to 
claim  that  there  has  been  a  secret  tradition  com- 
ing from  the  time  of  the  Apostles  and  distinct 
from  New  Testament  teachings. 

The  first  part  of  the  discipline  dealt  wilh 
the  enemies  of  the  Christian  religion,  the  doom 
of  Home  and  the  coming  millenium  and  the 
end  of  the  world,  'The  Apostolical  Constitu- 
tions* refer  to  certain  kinds  of  secret  discipline. 
The  Catechumens  or  Novitiates  were  not  al- 
lowed to  attend  common  prayers,  nor  were  they 
allowed  to  have  a  sight  of  the  celebration  of 
the  Lord's  Supper,  nor  to  attend  the  "feasts 
of  love.*  Baptism  ended  the  novitiate.  An- 
other part  of  the  disdpline  consisted  in  the 
preservation  of  many  maxims  and  opinions  in 
circulation  only  among  the  Christians.  The 
secret    discipline    included    as    immentionable : 

(1)  The    manner    of    administering    baptism; 

(2)  The  manner  of  administering  unction  or 
confirmation;  (3>  Ordination;  (4)  The  public 
prayers  of  the  Church;  (5)  The  manner  of 
celebrating  the  Lord's  Supper;  (6)  The  Creed: 
(7)  The  Lord's  Prayer;  (8)  The  mystery  of 
Hie  Trinity.  There  are  several  conjectures  as 
to  its  origin.  Bingham  thinks  that  it  originated 
because  of  the  plainness  and  simplidw  of  ihe 
Christian  rites  and  the  possibility  of  their  giv- 
ing offense.     Others  have  thought  that  these 


mysteries  arose  largely  througfa  (he  infhitace 
of  many  pagans  who  crowded  into  the  Church 
for  political  reasons  in  the  reign  of  Constan- 
tinc.  Many  had  been  devotees  of  the  Eleusin- 
fan  mysteries,  and  introduced  some  of  thdr 
features  into  the  Church; 

Another  theory  is  that  it  was  adopted  to 
withstand  the  Gnostic  encroachments  in  aoctrine 
and  practice. 

Still  another  theory  is  that  it  was  developed 
as  a  means  of  the  aggrandizement  of  the  clet^. 
The  rites  could  be  performed  only  by  hoiy 
consecrated  hands,  and  common  minds  were 
unable  to  be  instructors  of  the  sacred  doctrines 
and  ordinances.  The  rites  of  the  Church  had 
no  validity  without  the  bishops. 

The  chief  result  of  the  secret  discipline  was 
the  corruption  of  the  simplicity  and  purity  of 
church  worship.  It  is  thought  by  some  that 
the  doctrine  of  the  baptismal  regeneration  from 
sin,  and  the  doctrine  of  the  actual  presence  of 
Christ  in  the  bread  and  the  wine  are  remains  of 
the  secret  discipline. 

Bibliography.— A  fairly  complete  bibliog- 
raphy may  be  found  in  Hastings,  J.,  'Encyclo- 
pedia of  Religion  and  Ethics.'  Among  the 
best  modern  discussions  are  Hatch,  E.,  'In- 
fluences of  Greek  Ideas  and  Usages  upon   the 


Church'    (1880) ;    Coleman,  Lyman, 

Christianity     Exemplified'      (187S) ; 

Horn,  Edward^T.j  article  in  'Encyclopa:dia  of 


Religion  and  Ethi'cs'    (1908). 

DISCIPLINE,  in  military  and  naval  affairs, 
the  general  term  applied  to  the  presciiption  and 
enforcement  of  statutes,  rules  of  procedure,  or- 
ders, and  ri^ulalions  governing  officers  and  men 
in  service.  Regimental  diicipline  is  chiefly 
■lainlaiQed  by  the  adjutant.  He  inspects  and 
tells  off  all  guards,  escorts^  and  parties ;  keeps 
the  regimental  booka:  receives  all  ganiaon  or- 
ders; superintends  the  drill  and  field  move- 
ments, etc.  In  matters  of  discipline  the  adju- 
tant-general is  to  the  whole  array  what  the 
adjutant  is  to  a  regiment. 

DISCIPLINB,  Books  of,  two  books  con- 
nected with  the  Scottish  Church.     The  First 


the  General  Assembly  in  1560.  It  was  also  sub- 
mitted to  the  privy  council ;  and  though  not 
formally  ratified  by  them,  it  was  subscribed  by 
the  greater  part  of  the  members.  A  similar 
document,  called  the  Second  Book  of  Disci- 
pline,' in  the  preparation  of  which  Andrew 
Melville  took  a  prominent  part,  was  sanctioned 
by  the  General  Assembly  of  1578;  and  from 
ihat  time  it  has  been  recognized  as  the  author- 
ized standard  of  the  Church  of  Scotland  in 
respect  of  government  and  discipline.  It  lays 
down  principles  rerarding  the  relations  of 
church  and  state ;  dennes  tne  provinces,  duties, 
and  relations  of  church -officers,  the  mode  of 
their  election,  etc.,  and  states  the  operation  of 
the  Presbyterian  polity  in  the  General  Assnn- 
bly,  synods,  and  presbyteries  of  the  Church  of 
Scotland.     See  Discipline,  Ecclesiastic al. 

DISCIPLINK,  Ecclesiastical.  Church  dis- 
cipline is  the  method  and  means  used  by  the 
authorities  of  the  Church  to  preserve  the  purity 
and  morale  of  its  membership.  The  Ola  Tes- 
tament basis  for  discipline  is  almost  entirely 
found  in  the  decalogue  and  the  book  of  Leviti- 
cus.   The  adininislration  of  the  law  was  largely 
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in  tb«  handt  of  the  secular  aail)oritie&.  Samt- 
times,  however,  the  seer  or  prophtt  took  into 
his  hands  the  power  to  rebuke  and  punish  a 
Ions  or  leader.  Some  of  the  minor  ecdesias' 
tical  punishments  were  ai>p)ied  by  the  priests. 

In  the  New  Testament,  authority  was  derived 
from  the  decalt^ue  and  the  ethical  teachings 
of  Jesus,  especially  Matthew  xviii,  15-18.  M 
first  the  Apostles  were  the  administrators,  later 
tbe  deacons  were  empowered  to  assitt  them  in 
minor  matters.  After  the  da^  of  Pentecost 
Church  councils  were  held  wtuch  pave  addea 
authority  to  discipline.  The  administrators  of 
law  were  tbe  leaders  and  supervisors  of  the 
work  of  the  members  or  committees  appointed 
by  then.  Later  tbe  bishop  was  the  executor 
of  authority  whose  power  was  checked  onli^  by 
the  church  council.  The  punishments  consisted 
almost  entirely  of  exclusion,  temporary  or  jper- 
manent,  and  anathema  which  was  considered  the 
extreme  disgrace.  Heresy  punishment  was 
often  resorted  to.  In  Paul's  writings  various 
classes  of  offenders  are  naoKd.  (1  Cor.  v,  9- 
13;  ZThess.  lii,  6). 

In  the  Nicene  period  to  tbe  time  of  the  Em- 

Eror  Constantino  discipline  remained  in  the 
nds  of  the  Church  and  rules  were  rather 
rigorously  enforced,  but  there  was  no  precise 
code  governing  the  whole  Oiurch.  In  this 
period  disciplinary  canons  were  enacted  and 
the  system  of  penance  developed,  also  the  secret 
discipline  or  Diaciplina  Arcani  (q.v.)  developed 
After  the  adoption  of  the  Church  1^  the 
slate,  many  ecclesiastical  penalties  were  en- 
forced by  the  state.  They  were  of  a  much 
wider  range  than  before  the  chaise  and  in- 
cluded coniiscation  of  goods,  fines,  imprison- 
ment, hanishment  and  even  the  death  penalty. 
Constantine,  as  Pontifex  Maximus,  claimed 
lordship  over  the  whole  Church,  with  the  rigdits 
of  a  universal  bishop.  Under  Constantine  less 
attention  was  paid  to  moral  ctniduct  than  to 
heresies  and  offenses  against  the  corporate  body 
of  the  Church.  The  death  penalty  was  first 
imposed  at  Treves  in  385,  when  Priscillian,  a 
Spanish  bishop,  and  six  others,  including  a 
woman,  were  executed.  Beginning  with  Augus- 
tine there  was  a  conviction  that  heresy  should 
be  punished  by  death,  and  the  schoolmen  cited 
Augustine  as  oeing  in  favor  of  it. 


another  step  was  taken  when  it  was  not  only 
planned  to  suppress  heresy  but  to  extirpate  it. 
The  bull,  Unam  Sanctam,  promulgated  by 
Boniface  VIII,  1302,  made  ohedience  to  the 
Pope  necessary  to  salvation  and  declared  that 
both  swords  were  in  his  hand.  The  Council  of 
Constance,  1415,  reaffirmed  the  right  of  the 
Church  to  bum  heretics,  and  condemned  Huss 
and  Jerome  of  Prague.  The  Council  of  Trent 
did  not  mention  the  death  penalty,  but  did  place 
great  emphaus  on  the  discipline  of  penance  and 
ibe  use  of  indulgences. 

Luther  never  made  a  system  of  discipline. 
Zwmgle  left  all  right  of  excommunication  to 
the  state.  John  Calvin,  however,  was  intensely 
interested  in  the  subject,  and  in  the  second 
volume  of  bis  "Institutes'  (Book  IV)  devotes 
many  pages  to  its  discussion.     The  one  great 


blot  an  the  career  cd  CaWin  is  hia  ootiscat  to 
the  burning  of  Michael  Servctus.  In  other 
matters  of  discipline  the  Reformed  Churches 
and  the  Protestant  Church  of  France  followed 
(be  teachings  of  Calvin  as  set  forth  in  bis 
'Institutes.' 

The  Lutheran  Church  government  of  Ger- 
many in  modem  days  is  a  mere  shadow  as  it 
is  under  absolute  domination  of  the  Imperial 

KvemmenL  In  America  there  are  five  genersl 
dies  of  Lutherans  besides  several  independ- 
ent synods.  No  form  of  Church  government  is 
held  to  be  essential  and  services  and  organiza- 
tioa  are  carried  on  under  GmigregatioDal,  £pis-> 
copal  and  Presbyteriaji  forma. 

The  Church  of  England  in  the  Thirty-Nine 
Articles  recommended  excommunication,  but 
left  its  execution  to  civil  authorities  because 
the  Church  was  a  state  institution.  The  West- 
minster Confession  (XXX)  prescribes  three 
forms  of  punishment — admomtion,  temporary 
suspension  from  ^rlidpation  in  the  Lords 
SuHier  and  expulsion.  The  Kirk  Session,  com- 
posed of  the  minister  and  elders,  met  once  a 
week  and  judged  and  admonished  the  cases 
brought  before  it 

In  American  colonial  times  Church  discipline 
was  very  strict  in  most  of  the  colonies.  It  was 
due  to  thb  fact  that  the  Blue  Laws  were  en- 
acted. For  a  time  the  Congregational  Church 
was  the  state  Church  of  some  of  the  New  Eng- 
land colonies.  With  the  organiiation  of  the 
United  States  government  and  adoption  of  the 
Cxinstituiion  the  execution  of  ecclesiastical  dis- 
cipline was  idaced  entirely  in  the  hands  of  the 
churches  unless  the  offense  was  a  criminal  act 
contrary  to  the  civil  law.  In  such  a  case  both 
civil   and   ecclesiastical   authorities   gave   judg- 

Thc  Presbyterian  Church  is  governed  by  the 
local  session  with  the  possibility  of  an  appeal 
to  the  presbytery  or  the  ^nod  and  a  final  appeal 
to  the  General  Assembly  (q.v.).  Most  of  the 
Reformed    and    other    Presbyterian    churches 


i   local   body.      Even   the   mimstry  i 


The  Methodist  Episcopal  Church  and  most 
of  (he  Methodist  bodies  have  the  general  con- 
ference (q.v.)  which  is  the  sole  lawmaking 
body  of  the  Church.  The  judicial  conference 
is  the  court  of  appeals.  The  annual  conference 
is  a  local  executive  body,  covering  a  consider- 
able area.  The  governing  body  of  the  local 
Qitirch  is  the  quarter^  conference  Disojiine 
is  twofold :  admonition,  and  trial  followed  by 
expulsion  if  proved  guilty.  The  defendantmay 
appeal  to  a  judida]  conference  and  from  that 
to  the  general  conference  which  renders  judg- 
ment through  the  adoption  or  rejection  of  tha 
acti<m  of  its  committee  on  the  judidary. 

There  is  a  general  tendency  among  marqr 
of  the  Protestant  Churches  to  leave  the  matter 
of  discipline  alone  and  to  make  it  a  burden  of 
the  consdence  as  enlightened  by  the  public 
ministry  of  the  Church. 

Sauuei.  G.  Aykes, 
Garrett  Biblictd  Inititute. 

DISCLAIMER,  a  renunciation,  denial  or  re- 
fusal ;  a  disavowal  of  claims,  duties  or  liabili- 
ties. Spcdfically:  (I)  In  the  law  of  landlord 
and  tenant,  tbe  direct  repudiation  of  that  relation 
by  some  act  on  the  part  of  the  t        ■      "    • 
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disclaimer  may  be  Tcrbal  or  written,  but  a 
iticTc  verbal  refusal  to  recogniie  the  lessor  as 
landlord  is  not  sufficient;  it  must  be  made  in  a 
proceeding  involviRK  the  ri^ts  of  the  landlord 
in  the  properly,  thus  becoming  a  matter  of 
record.  (2)  In  the  law  of  trusts,  disclaimer  is  the 
refusal  or  renunciation  of  the  office  or  duties 
of  a  trustee.  No  one  is  compellabk  to  under- 
take a  trust,  and  if  so  appointed  has  the  rii^t 
to  determine  whether  he  will  accept  or  reject 
such  office.  The  rejection  or  disclaimer  is 
vsuajly  by  a  deed  or  other  writinft,  but  it  may 
be  by  conveyance  to  other  accepting  trustees, 
or  eren  orally.  (3)  In  patent  law,  disclaimer 
is  the  rcnunaation,  bj;  amendment  of  specifica- 
tions, of  all  or  a  portion  of  an  inventor  s  claim 
to  protection.  (4)  In  equity,  a  plea  put  in  on 
the  ijarl  of  a  defendant  in  which  he  disclaimed 
all  ri^t  or  title  to  the  matter  in  demand  by 
the  plaintiff's  bill.  It  is  a  formal  mode  of 
defense  and  grants  the  defendant  a  hearing  to 
determine  whether  he  has  any  interest  or  con- 
nection with  the  matters  in  controversy,  and,  if 
he  succeeds  in  proving  that  he  has  not,  he  is 
entitled  to  an  order  striking  out  his  name  as 
a  party  defendant. 

DISCO,  an  island  on  the  west  coast  o£ 
Greenland,  under  the  parallel  of  70°  N.  It  is 
mountainous,  reaching  a  hei^t  of  3,000  feet; 
and  contains  much  excellent  coal.  Area  3,100 
square  miles.  Godhavn,  the  seat  of  the  Danish 
administration  of   South   Greenland,   is  on  the 

DISCOBOLI,  Cuviei's  name  (or  the  lump- 
suckers  {Cychfitenu),  besides  which  be  placed 
AeRentora  (q.v.),  now  placed  in  another  group. 
The  term  is  still  used  for  the  family  to  which 
the  lumpsucker  (q.v.)  belongs. 

DISCOBOLUS,  (1)  in  classical  antiquity, 
a  thrower  of  a  discus  or  quoit;  a  quoit-player; 
specifically,  the  name  given  to  the  famous  Greek 
Statue  of  the  quoit 'thrower,  the  original  of  which 
is  lost,  but  of  copies  that  found  in  the  Esquiline 
in  1761  and  now  in  the  palace  of  Prince  Lance- 
lolti,  Rome,  is  the  best  example.  (See  Discus). 
(2)  In  ichthyology,  a  name  given  by  Cuvier  to 
his  third  family  of  soft-finned  teleostean  fishes, 
having  the  ventral  fins  under  the  pectoral.  The 
name  is  derived  from  the  ventral  fins  forming 
a  disc  on  the  under  surface  of  the  bo(^,  by 
which  the  fishes  are  enabled  to  catch  hold  on 
the  points  of  rocks. 

DISCOHEDUSA.    See  JeurnsH. 

DISCONTO  -  OBSBLLSCHAFT,  Tbc. 
The  Disconto-fiesellschafl  (Disconto-Gesell- 
schaft  in  Berlin)  was  founded  in  1851  as  a 
■credit  partnership,"  and  in  1856  was  changed 
into  a  limited  liability  joint -stock  company 
under  the  name  of  'Direktion  der  Disconto- 
Gesellschaft,^  with  a  capital  of  30,000,000 
marks.  Its  founder  was  David  Hansemann, 
later  Prussian  Minister  of  Finance,  lis  purpose 
and  earliest  activities  were  in  the  fostering  of 
current  account  business  and  the  underwriting 
of  German  state  and  local  loans  and  railway 
shares.  In  1890  a  branch  was  opened  in  London, 
from  which  dales  this  institution's  activities  in 
overseas  matters.  In  1901,  on  the  liquidation 
of  the  house  of  M,  A,  Rothschild  &  Sons  of 
Frankfort-on-the-Main,  a  branch  was  estab- 
lished in  that  city,  connection  being  made  with 
the  Rothschild   Syndicate,   with  which   it  has 


since  been  largely  identified.  The  interests 
formed  with  this  group  made  die  Disconto- 
Gesellschaft  a  prominent  factor  in  the  under- 
writing of  many  important  national  and  railway 
loans,  notably  the  state  loans  of  Russia,  Ru- 
mania, China  and  Japan,  In  addition,  in  con- 
nection with  odier  mterests,  it  was  instrumental 
in  the  financing  of  the  Kamerun  Railroad  Com- 
pany and  the  Great  Venezuelan  Railroad,  both 
speculative  enterprises,  and  the  latter  eventually 
of  great  financial  annoyance.  As  a  national 
factor,  the  Disconlo-Gesellscbaft  has  tent  its 
greatest  support  to  industry  through  the  pro- 
motion and  financing  of  enterprises  for  the 
development  of  (rfrtnany's  natural  resources: 
the  mining  of  coal  and  metals,  smelting,  iron  and 
steel,  potash,  shipbuilding',  electricaJ  develop- 
ment, railn'ays,  fire  and  life  instirance,  etc  It 
assisted  in  the  underwriting  of  the  1(^000,000 
thaler  (30,000,000  marks)  S  per  cent  loan  for 
the  Krupp  Works,  in  IN4  —  the  first  instance 
in  (jermany  of  the  issue  of  fractional  form 
bonds  secured  by  blanket  mortgage  and  provid- 
ing for  common  representation  of  the  holders 
of  these  bonds.  Beginning  in  1881,  this  institu- 
tion has  established  or  participated  in  the  estab- 
lishment of  15  important  banking  institutions, 
having  87  branches,  scattered  throughout  Eu- 
rope, Asia,  South  Pacific,  South  America  and 
Africa;  and  through  communities  of  interest 
has  banking  connections  in  Hainburg,  Leipzig, 
Bremen,  Mannheim  and  Geestmunde,  these  lat- 
ter having  51  branches  and  numerous  other 
agencies  throughout  the  empire.  In  1914  it 
absorbed  the  A.  ScbaafEhausen'scher  Bank- 
verein,  this  latter  still  retaining  its  name 
and  clientele.  Close  relations  have  been  estab- 
lished with  other  important  financial  and  in- 
dustrial institutions,  its  directorate  having 
(1908)  representation  on  the  boards  of  92  cor- 
porations. The  capital  for  the  same  year  was 
170,000.000  marks;  suivlus,  57,592,611  marks; 
and  annual  dividend,  8  per  cent.  The  total 
capital  power  of  the  Discorrto-Gesellschaft 
group  amounted  to  564,747,329  marks,  of  which 
437,786,200  marks  represented  capital  and 
126,981,129  marks  surplus.  Consult  Riesser, 
Dr.  J.,  'Die  deutsche  Grossbanken  imd  ihre 
Konientration'  (1909)  ;  'Germany's  Economic 
Forces'  (1913);  'Report  on  Cxi-operation  in 
American  Export  Trade'  (Washington  1916). 
DISCOPHORA.  See  Leeches, 
DISCORD  (Lat.  diicors,  inharmonious), 
in  music,  is  a  combination  of  sounds  producing 
irregular  vibrations  and  technically  called  caco- 
phony. It  is  a  direct  violation  of  harmonic 
laws  and  frequenliy  spoken  of  as  nothing  but 
downright  noise.  It  is  often  confused  witn  dis- 
sonance (q.v.)  which,  however  disagreeable  the 
effect  upon  a  hearer,  obeys  certain  gram- 
matical rules  in  the  science  of  music,  though 
never  consonant  Celebrated  composers  have 
used  discords  purposely  in  their  composition, 
requiring  macabre  character.  Berlioz  in  his 
'Damnation  of  Faust'  is  a  case  in  point,  while 
Wagner's  scores  bristle  with  cacophonies  and 
dissonances. 

DISCORDANCE,  a  term  used  in  geology 
in  two  senses.  First,  Discordance  of  Bedding 
applies  to  unconformities  (q.v,)  in  which  tbe 
beds  below  the  unconformable  plane  have  un- 
dergone more  folding  than  those  above,  so  that 
they  are  not  paraliu.    Sacond,  Disconunce  oi 
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1  hanging  valleys. 

DISCOUNT  (O.  F.  discontes,  to  count  off), 
a  deduction  made  from  a  quoted  price,  in  consid- 
eration of  3  cash  payment.  Discount  is  also  the 
amount  deducted  from  the  face  value  of  a  bill 
of  exchange  or  promissory  note,  as  the  price 
for  cashing  it  to  the  payee  so  many  months  or 
weeks  before  it  is  payable  by  the  person  who 
is  primarily  responsible  for  its  payment.  Bank 
discount  is  simple  interest  on  the  face  value  of 
a  promissory  note,  and  deducted  from  the  face 
value,  instead  of  being  reckoned  on  the  amount 
advanced.  True  discount  is  such  an  amount 
deducted,  as  would  be  simple  interest  on  the 
amount  advanced,  for  the  time  specified  in  the 
note.  To  specially  favored  customers,  or  buyers 
of  large  quantities,  prices  or  percentages  less 
than  those  listed  may  be  charged;  this  is  called 
trade  discount.  In  transportation,  discounts  or 
preferential  terms  given  to  shippers  are  called 
rebates. 

DISCOURSES  AND  HANDBOOK  OF 
EPICTETUS.  When  Domitian  bsiushed  the 
philosophers  from  Rome,  in  94  A.D.,  one  of  the 
exiles  was  Epictetus,  a  former  slave  from 
Phrygia,  now  a  professor  of  the  Stoic  philoso- 
phy. He  removed  his  school  to  Nicopolii,  a 
town  of  Epims,  and  there,  among  other  pu^ls, 
received  a  certain  Greek  author  named  Arrian, 
who  has  left  memorials  of  the  master's  teach- 
ing in  four  books  of  'Discourses'  and  in  a 
summary  called  the  'Enchiridion,'  or  'Hand- 
book.' H  these  records  ,lelt  the  whole  story, 
Epictetus  paid  little  attention  to  the  encyclo- 
picdic  training  of  the  sect,  but  drove  straight 
at  its  ethical  kernel.  His  lectures  were  pointed, 
sometimes  extremely  personati  alternating  with 
exposition  and  satire  and  exhortation.  In  es- 
sence the  Stoicism  of  th,e  '.Discourses'  is  an 
outgrowth  of  the  Socratic  doctrine.  Epirtetns 
was  fond  of  quoting  these  two  dicta,  adapted  re- 
spectively from  the  *Crito>  and  the  'Apology' 
o£  Plato  r  ■But,  O  Crit<x  if  so  it  is  pleasing 
to  the  gods,  so  let  it  be";  and,  ^Anytus  ana 
Meletus  are  able  to  kill  me,  but  not  to  harm 
me."  These  two  seijtEDces  are  given  at  the  end 
of  the  'Handbook,'  with  two  others  from  the 
poets,  as  the  procheira,  or  rules  of  conduct  to 
be  kept  in  hand  for  all  the  circumstances  of  life. 
The  other  two  may  be  rendered  in  prose  as 
follows:  *Lead  thou  me,  O  Zeus,  and  thou. 
Destiny,  whidiersoever  my  place  has  been  set 
by  you;  for  ungrudgingly  I  ^lall  follow;  and 
if,  being  evil,  I  am  unwilling,  none  the  less  I 
shall  follow"  —  and,  "He  is  the  wise  man 
among  us  and  knows  the  divine,  who  has  yielded 
nobly  to  Fate.'  There  is  in  these  saving  a  cu- 
rious medley  of  fatalism  and  free-will.  Stoic- 
ism  was  deeply  influenced  by  science,  and  its 
universe  is  a  mechanical  system  of  causes  and 
effects,  God  himself  being  only  the  finest  form 
of  material  substance,  interpenetrating  and 
dominating  the  whole.  In  such  a  world  there 
should  seem  to  be  no  i^ce  for  the  moralist's 
distinction  between  the  spirit  and  the  body  of 
man,  no  place  for  a  free  will ;  there  should  seem 
to  be  no  meaning  in  the  words  good  and  evil, 
if  man  has  no  power  of  self-determination. 
But  this  ethical  consequence  of  lhcir  physical 
theory  Epictetus  and  me  other  orthodox  Sto- 
ics did  not  draw.  They  asserted  valiantly  and 
vehemently  that  one  thing  was  left  free  to  man, 


his  opmlons.  Oeaar,  thejr  sitd,  can  do  wbat  he 
mil  with  my  body,  and  circunntonc^  may  dit- 
poM  o£  my  life  as  they  will,  but  neither  CKMr 
nor  brute  circumstance  has  any  control  over 
my  opinions.  It  ought  to  follow  that  he  is  the 
.  free  man  who  holds  what  general  opinion  of 
the  world  it  pleases  him  to  hold;  but  to  this  de- 
duction Epictetus  would  not  quite  consent  The 
world  is  necessarily  what  it  is ;  not  what  we 
think  it  —  one  great  h<nnoeeneou5'  e&ect  of  one 
cause  —  and  therefore  contains  no  real  evil.  It 
follows,  then,  that  he  alone  is  in  the  way  of 
truth  and  freedom  who  resolutely,  no  matter 
what  befalls  him,  holds  to  the  opinion  that 
this  chain  of  events  in  which  oiu*  liie  is  bound 
is  right  and  good  —  as  certainly  it  is  inevitable; 
yet  practically  no  ^ilosophers  dwelt  more  than 
the  Stoics  on  the  inherent  worthlessness  of  lifp. 
There  is  in  such  a  doctrine  a  deep-lying  para- 
dox, an  optimism  overlaid  upon  a  radic^  pessi- 
mism. Epictetus  is  at  bottom  a  sad  teacher,  only 
less  sad  Uian  his  royal  compeer,  Marcus  Aure- 
lius;  and  this  Stoic  paradox,  with  its  concealed 
melandioly,  has  come  down  from  them,  through 
the  English  Deists  and  the  French  fhiloiOphes, 
to  the  present  dav,  tincturing  the  whole  of  mod- 
em lite.  To  the  student  of  the  history  of 
philosophy  Epictetus  is  particularly  interesting 
as  representing  the  transition  from  Pa^n 
Greek  thought  to  Oiristianity.  Though  Epic- 
tetus, speaking  as  a  physicist,  would  explain  the 
Deity  as  fire,  or  the  energy  of  matter,  yet  emo- 
tionally his  attitude  toward  the  first  great  cause 
is  a  fascinating  link  between  the  impersonal  and 
I^IosoDhtcal  uicory  of  Plato  and  the  religious 
and  vehemently  personal  faith  of  a  Qement  of 
Alexandria  or  a  Saint  AugWstine.  A  com- 
pendious way  to  present  this  distinction  wouM 
be  to  set  side  by  side  the  prayer  of  Socrates  at 
the  end  of  the  'Phsedrus,'  the  prayer  of  Epic- 
tetus in  the  10th  chapter  of  the  fourth  book  of 
the  'Discourses,'  and  the  prayer  of  the  PnbU- 
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is  that  by  P.  E.  Hatheson  (Oxford  1916). 

pAin.  Elugr  Moke, 
Axthor  of  'Platonitm* ;  ^The  Jitdgmtnt  of  Soc- 
rates,* etc. 

DISCOVERY,  in  law,  the  act  of  a  litigant 
who  is  called  on  to  reveal  or  make  known  any 
matter  or  document  which  will  aid  in  enforcing 
a  right  or  repelling  an  unjust  demand. 

DISCOVBRY.  The,  the  name  of  several 
ships  famous  in  the  annals  of  exploration.  (1) 
The  vessel  built  by  the  East  India  Company  in 
1602  to  determine  the  whereabouts  of  the  north- 
west passage.  She  was  originally  commanded 
by  Capt  George  WeymonA,  who  sailed  with  a 
consort  from  Greenland,  2  May  1602.  In  1610 
Henry  Hudson  discovered  the  Hudson  Bay  in 
the  same  vessel,  spentfing  the  succeeding  win- 
ter in  the  ice.  In  1611  the  crew  mutinied  atui 
set  Httdson  and  some  of  his  companinns  adrift, 
never  again  to  be  heard  of.  Later  she  was  cotn- 
manded  by  Sir  Thomas  Button  (q.v.)  who  dis- 
covered Nelson's  River  and  other  points.  In 
1615  a.tiA  1616.  the  Ditcovery  sailed  with  Bai- 
fin  (q.v.)  and-Bylot,  making  important' discov- 
eries and  explorations.  (2)  One  of  the  vessels 
of  Governor  Knight's  expedition  of  1719  to  Hie 
Arctic  Circle  in  search  of  precious  metals,  lost 
on  Marble  Island,  Chesterfidd  inlet,  and-  tbc 
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remains  of  whidi  were  discovered  in  1767.  <3) 
One  of  the  ships  of  Capt  Christopher  Uiddie- 
ton's  e:q>edition  of  1743  in  search  of  the  nordi' 
west  jMssage.  (4)  One  of  Captain  Cook's  ves- 
sels in  hii  expedition  to  discover  the  nortli- 
west  passage  and  in  which,  in  company  with 
the  Retolntion,  Nootka  Sound  was  discovered 
(29  March  1778).  The  ea^tedition  afterward 
proceeded  to  Uie  South  Seas,  and  in  Fehruary 
1779  Captain  Cook  was  murdered  at  the  Sand- 
wich Islands.  (5)  One  of  the  ships  of  Van- 
couver's expedition  to  the  Pacific  coast  in  1791 
when  Vancouver  Island  was  first  circumnavi- 
gated 

DISCOVERY  OP  AMERICA.  See 
Amebic  A,  Discovery. 

DISCRIMINATION,  Scnuble,  or  DIF- 
FERENTIAL SENSIBILITY.  A  term  em- 
ployed  in  experimental  psychology  to  denote  our 
ability  to  aistinguish  litceness  and  difference 
among  sense  impressions.  I^us,  we  are  able  to 
'  say  that  one  tone  is  the  same  as  another,  one 
U^t  is  brighter  or  duller  than  another,  one 
scent  is  stronger  or  weaker  than  another,  etc. 
The  psychology  of  sensible  discrimination  in- 
volves two  distinct  problems.  The  first  is  quan- 
titative; we  may  compare  sensC'diSerences  and 
determine  the  stimulus- differences  which  cor- 
respond to  sense-differences.  The  second  is 
qualitative;  we  may  describe  the  mental  proc- 
esses involved  in  comparison  and  discrimination. 
The  former  is,  historically,  the  older  of  the 
two  problems ;  it  is  intimately  related  to  the 
broader  question  of  mental  measurement  (see 
Intensity  of  Semsation),  and  to  the  general 
correlation  between  stimulus  and  sensation- 
differences.    See  Wbbeb's  Law. 

The  guantitatiTe  determination  is  of  two 
kinds.  We  may  seek,  first,  to  find  the  just  no^ 
ticeaMe  difierence  between  two  impressions. 
For  examjde,  two  tones  from  about  the  middle 
of  the  scale  and  differing  by  a  single  vibration 
may  be  readily  distinguished  as  different ;  but  two 
tones  differing  by  one-tenth  of  a  vibration  will 
be  judged  as  the  same.  Somewhere  between 
these  two  extremes  of  one  and  one-tenth  a  dif- 
ference may  be  found  that  is  just  distinguish- 
able. This  difference  is  known  as  the  just 
noticeable  difference  (or  j.n.d.).  We  may 
seek,  secondly,  to  compare  two  sense- differ- 
ences; if,  in  a  series  of  grays  ranging  from  a 
light  to  a  dark  gray  we  find  one  that  lies  mid- 
way between  the  two  extremes,  then  we,  in  ef- 
fect, equate  the  difference  between  the  ii^ht 
and  mid-gray  to  that  between  the  dark  and  nud- 
gray.  Again,  we  may  compare  a  difference  just 
noticeaUe  when  two  weights  are  placed  on  the 
resting  arm  with  a  difference  just  noticeable 
when  the  wei^ts  are  lifted.  The  first  kind  of 
difference-comparison,  that  in  which  we  halve 
a  distance,  is  known  as  direct  comparison ;  the 
second  in  which  stimulus- differences  are  com- 
pared is  called  indirect  comparison. 

The  determination  of  riie  just  noticeable 
difference  is  not  as  simple,  however,  as  we 
have  made  it  out  to  be.  The  judgment  of  so 
small  a  difference  is  not  easy,  ana  the  condi- 
tions arc  so  complex  as  to  require  a  rigorous 
method  if  the  determination  is  to  be  valid. 
"ITiere  are,  tor  example,  many  errors  to  which 
the  observer  is  liable;  some  of  these  are  vari- 
aUe,  such  as  practice,  fatigue,  habituation  and 
expectation;    others   are    constant    and    result 


from  the  spatial  position  or  teniporal  order  of 
the  stimuli;  still  others  are  accidental  in  con- 
sequence of  slips  of  attention,  the  physical  con- 
dition of  the  observer,  etc.  It  was  the  service 
of  Fechner  to  work  out  die  principles  of 
method  whereby  these  errors  may  be  either 
eliminated  or  taken  account  of  by  mathemati- 
cal treatment  of  the  results.  A  number  of 
stimuli  are  chosen,  every  one  of  which  may  be 
regarded  as  variable,  or  one  may  be  constant 
(standard)  and  the  others  variable;  these 
stimuli  are  arranged  in  regular  order,  or  at  haz- 
ard, in  series ;  the  order  of  presentation  of 
every  series  is  predetermined  with  regard  to 
the  variable  errors ;  the  temporal  order  and 
spatial  position  of  standard  and  variable  are 
reversed  and  the  series  repeated  to  eliminate 
the  constant  errors;  the  observer  is  carefully 
instructed  as  to  what  he  is  to  do;  and  finally, 
a  large  number  of  observations  are  talKn  and 
the  ultimate  result  calculated  from  the  data  ob- 
tained. The  magnitude  which  represents  the 
just  noticeable  dificrence  is  known  as  the  dif- 
ferential limen,  or  DL.  This  may  be  defined 
as  that  difference  which  is  judged  less  (the  form 
of  the  judgment  depends,  of  course,  upon  the 
nature  of  the  difference)  in  one-half  of  a.  long 
series  of  observations,  while  in  the  other  half 
the  judgment  is  equal  or  fn^ater.  The  form 
of  the  magnitude  representing  the  DL  may  be 
absolute  or  relative,  i.e.,  if  in  the  determination 
of  the  tonal  DL  the  pitch  of  the  standard,  is 
500  vs,  and  that  of  the  variable  which  in  50 
per  cent  of  the  cases  is  judged  as  higher  is 
50025  vs.,  then  the  absolute  DL  is  025  v.,  and 
the  relative  DL  is  ^;  =  .^.  Hie  differential 
limen  is  an  ideal  value,  it  represents  the  most 
probable  value,  the  mathematical  equivalent  of 
the  difference  which,  if  all  sources  of  error 
were  eliminated,  would  in  fact  be  just  notice- 
able. The  just  noticeable  difference  thus 
found  has  proved  to  be  of  si^al  importance 
for  analytic  ps;^choto^.  The  differential  limen 
of  the  quality,  intensi^,  clearness,  duration,  ex- 
tent or  any  other  attribute  of  sensation  may  be 
obtained  and  mathematically  expressed,  it  fur- 
nishes the  basis  for  the  calculation  of  the  num- 
ber of  discriminable  qualities  in  vision  and  au- 
dition, and  it  is  a  significant  aid  in  the  analysis 
of  both  temporal  and  spatial  perceptions. 

We  turn  to  the  nature  of  the  process  in- 
volved in  comparison  and  discrimination. 
When  we  set  out  to  determine  a  just  noticeable 
difference  it  is  necessary  to  ensure  a  proper  at- 
titude on  the  part  of  the  observer ;  he  must  not 
only  be  disposed  toward  the  specific  problem  in 
hand,  but,  to  avoid  the  difficulties  of  language, 
he  must  also  have  the  form  of  the  judgment 
literally  put  in  his  mouth.  If,  for  example,  we 
are  to  find  the  just  noticeable  difference  of 
tonal  pitch,  then  the  observer  will  be  given 
some  such  instruction  as  the  following;  'You  will 
hear  two  tones  in  succession;  you  are  to  judge 
the  second  in  terms  of  the  first,  and  you  are 
to  report  whether  it  is  'higher,'  'lower*  or 
'equal.'  '  The  acceptance  of  this  instruction 
by  the  observer  determines  the  nature  of  his 
response ;  he  knows  what  the  categories  of 
judgment  mean,  and  the  tonal  impression  au- 
tomatically touches  off  the  report.  There  is 
no  comparison  or  discrimination  in  the  popular 
sense  of  these  terms ;  the  procedure  is  as  if  the 
judgment  were  already  made  in  the  acceptance 
of  the  instruction  and  the  sound  itself  releases 
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now  this,  and  now  that,  form  of  report.  For- 
merly, it  was  thongfat  that  in  the  event  of  suc- 
cessive imprcssioDf  the  judgment  was  mediated 
by  an  image  of  the  first  tone.  When,  how- 
ever, the  comparison  is  direct  as  in  the  case 
described,  do  tma^  or  any  other  prooeu  than 
the  bare  impresHon  itself  is  necessary.  Ii>- 
deed,  in  some  cases  a  loog-pnctiBed  observer 
will  judge  by  absolute  impression,  i-e.,  the  re- 
port u  released  upon  the  appearance  of  the 
first  tone.  Even  here,  the  second  tone  (whiclt 
in  such  a  case  is  the  standard  of  comparison) 
is  not  necessarily  imaged.  Such  a  discrimina- 
tion is,  of  course,  far  removed  from  those  of 
evenrdi^  life.  In  the  labotatory  we  reduce  the 
mechanism  to  its  lowest  terms;  in  ordinarr  di*< 
crimination  we  are  not  disposed  to  observe  a 
sin^e  attribute,  and  the  discriminative  con- 
sciousness must,  on  that  account,  be  much  more 
complex  than  the  artifida]  conditions  of  the 
laboratoty  have  shown  it  to  be. 

Bibliographr. —  Ebbinghaus,  H.,  'Gnind- 
riige  der  Psychologic'  (Leiprig  190S) ;  Fedi- 
ner,  G.  T.,  <Bemente  der  Psychophysik* 
(Leiprig  18W)  ;  Kulpe,  (>,  'Outlines  of  Psy- 
chology' (London  1909)  ;  Tltcbener,  E.  B.,  'Ex- 
perimental Paycholoay'  (Vol.  II,  New  Yorie 
1905),  <TeKl-Book  ot  p8ychok.gy>  (New  York 
1910)  ;  Wundt,  W.,  'Gnindiuge  der  Physiolo- 
gischen  Psychologie>  (Leipzig  1908). 

HabKY  p.  WELT, 

Atsislanf  Professor  of  Psychology.  Cornell 
University. 

DISCUS,  among  the  Greeks  and  Romans  a 
quoit  of  stone  or  metal,  from  10  to  12  inches  in 
diameter,  convex  on  both  its  sides,  sometimes 
perforated  in  the  middle.  The  players  aimed 
at  no  mark,  but  simply  tried  to  throw  the  qamt 
to  the  greatest  possible  distance.  It  was  some- 
times furnished  with  a  thong  of  leather  to  as- 
sist in  the  throwing.  The  throwing  of  the 
discus  was  a  notable  feature  of  the  revival  of 
the  Olymtnan  games  at  Athens  in  1896.  In 
these  games  the  discus- thro  wing  event  was  won 
by  Robert  (»arrett  of  Princeton  University,  who 
far  outclassed  all  the  foreign  competitors.  The 
world's  record  in  1909  was  142  feet  10>j  inches, 
held  by  M.  J.  Sheridan,  of  New  York.  See 
Discobolus;  Quoits. 

DISEASE.  Disease  is  a  lack  or  absence  of 
ease ;  a  condition  of  uneasiness  or  of  pain. 
Pathologically,  it  is  a  collection  of  phenomena 
occurring  constantly  during  life  and  after  death, 
according  to  Savife;  Huxley  defined  it  as  ^ 
perturbation  of  the  normal  activities  of  a  liv- 
ing body."  Foster  conceives  of  it  as  "Any  de- 
parture from,  failure  in  or  perversion  of 
normal  physiMogicBl  action  in  the  material 
constitution  or  functional  integrity  of  the  living 
organism.*  It  is  a  condition  resulting  from  dis- 
ordered physiological  action  and  reco^ized  by 
change  in  structure  or  in  altered  f  unctioa  The 
area  of  altered  anatomical  structure,  or  the 
tissue  changed  through,  for  example,  circula- 
tory or  eliminative  ^lure,  is  called  a  lesion. 
The  tenn  disorder  was  formerly  given  to  a 
group  of  symptoms  without  a  discoverable 
anatomical  lesion ;  but  disorder  and  disease  are 
now  used  as  synonymous  terms.  Briefly  and 
eonveniently,  then,  disease  is  a  departure  from 
health.  recognUed  duriiw  life  through  symp- 
toms and  i^ysical  signs. 


Synptoma  are  subjective  maufestatioils  ex> 
perienced  by  the  patient,  as  for  example,  pain 
or  buaiing  in  the  ears.  Physical  signs  are 
objective  manifestations,  discoverable  by  the 
plqrsician  on  cxaminatioi),  sudi  as  heart  tsmr- 
mun  or  waves  caused  by  fluid  in  the  abdominiJ 
cxvity  or  anomalies  of  pupils. 

In  die  olden  time  before  chemistry,  biology 
and  bacterialogy  had  bemi  developed,  disease 
was  ragarded  as  a  iynmuc  entity,  which  in- 
vaded heahhjr  tissue,  causing  chaues,  and  with 
a  certain  train  of  syn^toms,  ana  was  so  de- 
scribed, together  wim  lU  cause  xoddiagnoua, 
in  the  old  *systetnatie  medicine.*  Throogh  the 
elaboration  of  experimental  methods,  the  new 
school  of  pathology  has  been  established  and 
normal  physiological  processes,  as  well  as  the 
processes  of  the  agencies  resulting  in  disease, 
lurve  become  more  thoroughly  understood  and 
definite  causes  have  been  confidendy  assigned 

Claulfication  of  DiMam.—  An  old  classifi- 
cation divided  diseases  into  diatkelie,  or  those 
which  are  dependent  upon  a  constitutional  pre- 
dispositiaii,  or  diathesis  (q.v.),  and  enthttic, 
or  those  which  arise  from  invading  externa] 
causes.  An  example  of  the  few  diathetic  dis- 
eases is  bsmophilia  (q.v.).  This  is  a  consti- 
tutional disease  generally  hereditary  and  charac- 
terized by  frequent  and  prolonged  haemorrhages 
from  very  sltE^t  wounds,  or  from  spontaneous 
rupture   of   blood   vessels   in   the   mucous  or 


of  the  blood  vessels.  Examples  of 
entfaetic  diseases  are  plumbism  (lead  poisoning) 
and  typhoid  fever;  the  former  caused  by  ab- 
sorbing lead  in  solution  in  water  run  through 
lead  pipes  or  from  fresh  paint;  the  latter  caused 
by  swallowing  in  food  or  water  the  tyjrfioid 
bacillus. 

Some  mate  two  divisions  for  purposes  of 
classification :  germ  diseases  and  nori-germ  dif- 
eases,  or  infecHous  and  non-infectiotts  diseases. 
Germ  diseases  are  caused  by  entrance  into  and 
growth  within  the  body  of  bacteria  (q.v.), 
which  are  vegetable  spores.  (See  Disease, 
Germ  Theory  of).  Many  harmless  bacteria 
naturally  exist  in  the  intestines;  but  most  of 
the  fatal  diseases^  Including  pneumonia,  typhoid 
fever  tuberculosis,  cholera  and  bubonic  plague, 
are  due  to  the  entrance  of  the  specific  bacteria 
in  each  case. 

Another  classification,  now  little  used,  di- 
vides disease  into  organic  and  functional,  the 
former  being  those  in  which  tissue  changes  are 
demonstrated  in  the  viscus  or  organ  affected; 
while  in  the  latter  the  organ  fails  to  functionate 
properly,  although  itself  exhibiting  no  lesion. 
But  in  functional  diseases  there  are  always  dis- 
tant lesions,  owing  to  which,  through  refiex  or 
directly    conducted    nerve    actioi^    functional 

Diseases  are  also  classified  as  idiopathic,  if 
arising  from  causes  developed  witUn  the  body; 
trauntatic,  U  resulting  from  wounds  or  injuries; 
acute,  if  of  sudden  invasion  and  pursuing  .a 
brief,  definite  course;  chronic,  if  pursuing  a 
long  course  and  persistent;  conlagiom,  if  com- 
municated from  person  to  person ;  coiutilt^ 
HoMoi,  if  pervading  the  wbok  system,  a>  blood- 
poisoning;  local,  if  limited  to  a  smalt  area,  as 
a  boil ;  congenital,  if  existing '  bef oi%  birth ; 
s,  a  attacking  some  part  of  die  cerebro- 
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spinsi  system  or  the  nerves ;  symotic,  if  due  to 
the  action  of  ferments. 

For  convenience  of  study,  diseases  arc 
grouped  according  to  the  systems  in  which  they 
cause  disorder,  as  diseases  of  the  respiratory 
system;  of  the  digestive  system;  of  the  kidneys 
or  genito-urinary  s3^tem ;  of  metabolism;  of  the 
locomotor  system,  etc.  Very  interestiiig  and 
important  is  that  group  of  diseases  which  are 
incident  to  miiilary  lervice  and  the  group  of 
occupational  diseases.  (See  Diseases,  Occupa- 
tional). The  former  includes  "irritable 
heart*  caused  by  forced  marches  in  heavy 
marcoing'  order  in  those  who  are  weakened  l^ 
privation  or  illness,  by  dilatation  of  the  heart, 
or  by  degenerated  heart  muscle.  Syphilis,  alco- 
hol habit  or  tobacco  favors  its  development 
'Febrile  exhaustion'  is  also  seen  tn  soldiers  as 
a  result  of  excess  of  acid  in  the  muscles,  and 
is  characterized  by  remittent  type  of  fever, 
weakness,  nervous  exhaustion  and  diarrbtca. 
•Feigned  diseases'  are  especially  trying  to  the 
regimental   surgeon;   for   resort  is  not  infre- 

3uently  had  to  malingering  to  escape  military 
uty  and  to  enjoy  the  indolence  of  the  hospital, 
Most  frequently  feigned  are  epilepsy,  cholera, 
insanity,  coma,  blinoneis,  deafness,  heart  dis- 
ease and  paralysis.  The  careful  study  of  Aa 
experienced  i^ysician  trained  in  neurology  is 
often  taxed  to  the  utmost  to  uncover  the  fraud 
.  Diseases  of  occupation,  or  industrial  dis- 
eases, include  bronchitis,  emphysema,  pneumo- 
Idniosis,  tuberculosis,  lobar  pneumonia,  etc, 
among  the  respiratory  disorders;  cerebro- spinal 
hyperemia,  neuritis,  fatigue  neuroses,  muscular 
atrophy,  toxic  paralyses  and  insanity,  among 
the  nerve  disorders ;  eye  diseases,  from  exces- 
sive light  or  heat,  or  from  dust,  gases,  bums 
or  accidents ;  skin  diseases  (dermatoses)  sudi 
as  scalds,  burns,  eczema  among  Rax-pickers ; 
or  the  result  of  lead,  arsenic  and  odier  poisons; 
heart  and  blood  vessel  disorders  from  lifting  or 
other  excessive  strain;  disturbances  of  the  di- 
gestive tract,  as  from  poisoning  with  lead, 
arsenic,  mercury,  etc.;  infectious  disorders  from 
pathogenic  organisms  in  materials  handled. 
Including  anthrax  from  hides  and  wool '  gland- 
ers ;  anchylostomiasis  (hook  worm  disease), 
coiiunon  among  miners,  etc.;  caisson  (Usease. 
common  among  those  who  work  in  compressed 
air,  and  due  to  the  sudden  transit  to  the  ordi- 
nary atmospheric  pressure.  Besides  thest  we 
have  glass-blower's  mouth,  with  swelling  ot  the 
parotid  gland.  Women  have  increased  suscep- 
tibility to  industrial  poisons,  such  as  lead,  phos- 
Shorus  or  mercury,  similarly  as  to  tobacco. 
Inch  depends  upon  the  individual  resistance  of 
the  worker,  hb  general  health  and  strength,  his 
place  of  work,  its  duration  and  the  processes 
employed.  The  fatigue  neuroses  mentioned 
include  writer's  cramp,  telegrapher's  cramp, 
piano-player's  paresis,  etc.,  to  all  of  which  alco- 
hol habit,  tobacco  habit  and  mental  anxiety  pre- 
dispose. 

Climate  has  much  to  do  with  the  prevalence 
of  certain  diseases.  For  example,  cholera  and 
yellow  fever  are  found  at  sea-level  in  Sie 
tropics;  malaria  is  found  on  either  side  of  die 
equator,  and  is  widesoread ;  while  sunstroke, 
mountain  sickness  ana  frost  bite  have  been 
erroneouBly  considered  as  due  to  climatic  condi- 
tioni. '  All  that  one  can  truthfully  say  is  that 
climate  is  predisposing. 

We    fonnn-ly   encountered    a   classification 


including  'hotut  diseases,'  founded  lar^y  on 
the  false  belief  that  sewer  gas  caused  certain 
illnesses.  Tliese  diseases  were  doe  to  direct 
contamination,  as  by  insects,  or  to  dust,  die 
conservator  of  germs. 

Propagation  of  Diieaw.— The  pfopagatitm 
of  diseases  by  insects  has  been  receiving  ID- 
creased  attention  since  1894.  Many  mysterious, 
isolated  causes  of  contagious  diseases,  as  well 
as  the  progress  of  many  epidemics,  Inve  been 
due  to  the  facilitv  with  wliicJi  certain  disorders 
are  transmitted  by  certain  insects.  The  year 
1894  is  named  because  at  that  date  Manson,  of 
Dublin,  appeared  as  a  vi^rous  sim»orter  of  the 
theory  that  the  mosquito  was  the  cause  of 
malaria.  The  theory  had,  indeed,  been  advanced 
by  Crawford,  an  American  physician,  in  1907; 
again  by  Mott.  of  New  Orleans,  in  1848;  and 
reasserted  in  1883  by  A.  F.  A.  King,  of  Wash- 
ington. Laveran,  of  Paris,  who  in  1880  discov- 
ered the  Plasmodium  maiarue,  advocated  the 
theoiy  in  1883.  Through  the  studies  and  re- 
searcnes  of  the  Italians,  Bignami,  Bastianelli, 
Grassi  and  Celli,  also  Pfliigge,  Pfeifler  and 
especially  Manson,  his  pupil  Daniels  and  Sur- 
geon-Major Ross,  of  the  British  array,  the  dis- 
covery was  completed  in  1898,  that  the  oit- 
ophtles  mosquito  is  the  carrier  of  malaria. 
Reed,  Oirroll,  Agramonte  and  Lazear,  a^ 
pointed  in  1900  an  American  medical  commis~ 
sion  to  investigate  yellow  fever  in  Cuba,  deter- 
mined the  fact  that  the  CuUx  fasciatus  mos- 
quito is  the  host  for  yellow  fever  (q.v.).  An- 
other species  of  the  Cuier  is  the  transmitter 
of  filana.  Elephantiasis  has  also  been  trans- 
mitted by  the  mosquito.  Still  more  culpable  is 
the  common  house  fly  (q.v.)  in  the  transmission 
of  disease.  It  conveys  to  man  the  infection  of 
bubonic  plague,  leprosy,  anthrax,  Asiatic  chol- 
era, typhoid  fever,  smallpox  and  diarrh<ca.  The 
flea  that  infests  the  rat  is  the  common  carrier 
to  man  of  the  virus  of  bubonic  plague.  The 
itch  mite  conveys  leprosy.  The  tick  prop^^ntes 
Texas  fever  among  sheep.  The  ant  has  car- 
ried bubonic  plague  as  well  as  anthrax.  The 
bedbug  transmits  leprosy,  tuberculosis,  cancer 
and  relapsing  fever,  according  to  different  ob- 
servers. Roaches  and  house  flies  are  carriers, 
not  true  intermediary  hosts,  of  many  disorders. 

Obviously,  all  the  propagation  of  disease  by 
insects  can  be  limited,  though  not  entirely  con- 
trolled, b^  proper  measures  to  destroj;  ail  ver- 
min and  insects  and  prevent  their  multiplication 
as  well  as  their  attacks  upon  human  beings. 
Those  living  in  mosquito-infected  districts 
should  be  protected  by  screens,  especially  at 
night.  The  larva;  ot  the  mosquito  can  be  killed 
by  the  use  of  a  small  amount  of  crude  petro- 
letim,  which  spreads  easily  over  the  entire  sur- 
face of  stagnant  water.  All  pools,  marshes  and 
Sowed  lands  should  be  drained,  and  the  banks 
of  ponds  and  streams  should  be  altered  so  as  to 
provide  for  a  constant  current  of  water,  and 
obviate  stagnation  or  occasionally  flooded  flats 
or  margins.  All  water  butts,  eave-trriughs  and 
accidental  receptacles  of  rain  water  should  be 
emptied  or  treated  liberally  with  chloride  of 
lime.  An  epidemic  of  bubonic  plague  in  San 
Frandsco  was  terminated  by  killing  the  rats  in 

Not  unnaturally  certain  diseases  are  giDuped 
together,  as  they  occur  largely  during  the  first 
few  yean  of  existence,  and  during  the  last 
years  of  life,  respectively,  and  are  lenned  di^ 


tates  of  childhood  and  dwasft  of  old  age. 
The  fonner  aggregation  includes  measles, 
whooping  cough,  chickenpox,  rotheln,  mumps, 
scarlet   fever,    etc;   while   the   latter   embraces 


DiseiiseE  caused  by  perverted  activity  of  the 
cell  tissues  are  called  'autogenous  dtseasei'i 
but  they  should  no  longer  be  considered  in  a 
group  by  themselves.  A  familiar  example  is 
auto- intoxication  (q.v.),  better  termed  intes- 
tinal toxfemia,  which  is  due  to  the  Tetention  in 
the  colon  and  ileum  of  hamiFul  bacteria,  in- 

fesled  with  meat,  fish  and  other  albumirious 
ood.  Certain  amino-acids  are  generated  in 
the  intestine  which,  being  absorbed  and  car- 
ried in  the  blood  stream,  cause  severe  headache 
as  well  as  much  .damage  to  the  blood  vessels 
and  the  heart  muscle.  A  very  small  quantity  of 
animal  food,  or  a  meatless  diet,  causes  a  change 
in  the  intestinal   flora  which  relieves  the  con- 

DtscovericB  and  Methods  of  Prevention.— 

The  investigations  of  recent  years  have  dis- 
covered the  origin  of  bubonic  plague,  as  has 
been  said,  that  scourge  which  since  the  Dark 
Ages  has  reaped  its  harvest  of  millions  of  human 
lives;  they  have  revealed  also  the  cause  of  the 
fatal  steeping  sickness,  which  is  an  organism 
carried  by  the  tsetse  £ly  to^its  millions  of  vic- 
tims in  Africa;  also  the  sptrocLete  of  <^i)hilis, 
that  dread  and  deadly  ^sease  which  invades 
nearly  all  organs  and  tissues  in  the  bodv. 
Had  Ehrlich  achieved  nothing  else,  his  lite 
woiUd  have  been  a  blessing  and  his  memory 
immortal  because  of  the  invention  of  Salvarsan 
(q.v.),  which  in  such  a  large  proportion  of 
cases  checks  or  cures  the  luetic  scourge.  Flex- 
ner's  serum  for  treatment  of  cerebro-spinat 
meningitis;  the  surely  progressing  conquest  of 
hookworm  disease  among  countless  thousands 
of  "poor  whites"  and  negroes,  lazy  and  shiftless 
only  becaute  of  prastra.ting  anaemia  caused  by 
the  bloodsucking  intestinal  parasite  (^Neetor 
Americantu)  ;  the  discovery  of  the  bacillus  of 
typhus  fever  by  Plotz,  of  New  YoA,  in  1915, 
and  the  signal  success  of  the  serum  therapy 
(q.v.)  thereupon  devised;  these  stand  as  the 
most  brilliant  achievements  of  a  decade  of 
years. 

The  forerunner  of  present  day  serum 
therapy  was  the  use  of  diphtheria  antitoxin,  a 
procedure  which  has  reduced  the  Inortality  of 
[Uphthena  from  an  average  of  42  per  cent  to 
an  average  of  20  per  cent,  the  deaths  in  some 
epidemics  in  cases  in  which  the  antitoxin  was 
used  falling  as  low  as  12.5  per  cent. 

Vaccination  against  smallpox  has  been 
widely  practiced  as  a  i^otection  and  for  tei^ 
minaiing  endemics  and  reducing  tneir  incidence 
to  the  minimum.     See  Vaccination'. 

The  use  of  derivatives  of  the  'ductless 
glands,'  supracenal,  diyroid.  thymus,  pituitary, 
corpus  lutcnm  and  pineal  gland,  is  iacreasing 
with  the  atndy  of  hemadenology,  especially  in 
treating  certain  anomalies  of  preadolescent  Ufe. 
Transitional,  compensatory  and  abortive  forms 
of  pituitary  disease,  for  example,  are  now  recog' 
nized,  and  the  individual  sufferers,  through 
proper  (rcalmenl,  are  saved  from  progressing  to 
acromegaly,  gigantism,  infantilism,  adiposis, 
sex  inversion  and  eunuehiMn. 

Through  the  careful  study  of  foods  and  of 


metabolism,  valuable  discoveries  have  been 
made.  Gnelpa,  of  Paris,  devised  and  suggested 
the  system  which  Alien,  of  Rockefeller  Institute, 
aided  by  study  of  Naunyn,  has  elaborated  into 
a  practical  dietary  which  is  largely  successful 
in  treating;  diabetes  (i^.v.),  now  known  to  be 
an  e3q)resston  of  diminished  functional  capaci^ 
of  the  pancreatic  islets. 

Beriberi  (q.v.),  a  nutritianal  disease  con- 
sisting of  a  multiple  neuritis,  characterized  by 
a  special  train  of  symptoms,  is  very  prevalent 
among  sailors  and  natives  of  certain  countries 
whose  principal  food  is  rice  from  which  the 
pericarp  has  been  removed]  Kestoration  of 
the  hiuk  of  the  grain  prevents  further  exten- 
sion of  die  disease,  and  this^  with  other  dietary 
expedients,  ameliorates  rapidly  the  condition 
of  the  sufferers,  In  the  recent  uncovering  of 
the  cause  of  beriberi,  a  train  of  exploration 
was  begun  which  resulted  in  1911  in  the  dis- 
covery, though  not  the  isolation,  bj;  Casimir 
Ftmk,  of  the  substances  be  calls  "vitamines.* 
They  may  not  be  amines,  but  the  name 
will  serve.  They  are  essential  to  health, 
resembling  in  that  way  tite  lipoids  of  fats. 
Vitamine^  arc  found  in  meats,  green  vegetables, 
fruits  and  the  .j>ericarps  of  grain  removed  in 
milling  for  the  sake  of  the  appearance  of  the 
product.  Pellagra  (q.v.),  a  disease  prevalent  in 
the  South,  especially  among  negroes,  character- 
ized principally  by  muscular  weakness,  skin 
lesion  and  insanity,  is  a  similar  nutritional  dis- 
ease. In  the  opinion  of  most  students,  and  is  to 
be  relieved  by  proper  diet 

Since  a  large  proportion  of  disease  is  avoid- 
ablt  all  reasonable  prevention  methods  should 
be  developed  to  the  utmosL  The  first  measure 
for  a  people  to  adopt  for  self -protection  is  a 
quarantine  against  the  importation  of  disease 
by  immigration.  Records  of  the  incoming  ves- 
sel's health  are  examined  at  the  quarantine 
station  before  the  dock  is  reachetL  and  inquiiy 
is  made  concerning  all  cases  of  sickness  or 
death  on  the  voyage.  Detention  for  a  varying 
period  may  be  ordered,  all  immigrants  may  be 
subjected  to  inspection  and  the  T>oats  may  be 
fumigated  At  tlie  port  of  New  York,  for 
example,  the  stream  o(  arriving  immigrants  is 
inspected  for  contagious  eye  diseases,  hemi^ 
ana  facial  dermatosc:^;  mental  defects  are  noted 
as  observed,  and  these  patients  are  separated 
for  treatment  or  further  individual  examina- 
tion or  for  return  to  the  country  from  whence 
they  came.  In  time  of  epidemics  of  cholera  and 
yellow  fever,  for  example,  much  disease  is 
prevented  by  strict  quarantine  regulations.  Sim- 
ilar regulations  have  been  enforced  against 
people  traveling  from  one  State  to  another,  or 
from  urban  to  rural  districts,  as  in  1916,  during 
the  epidemic  of  infantile  poliomyelitis;  and 
thereby  the  disease  was  confined  to  certain  areas, 
and  the  number  of  possible  contact  cases  was 
limited  materially. 

Constant  preventive  measures  for  the  per- 
manent papulation  are  taken  by  municipalities 
and  States  throngh  various  officials.  Tenement- 
house  commissioners  enforce  ordinances  re- 
garding cubic  feet  of  air  space,  the  number  of 
windows  proportionate  to  the  size  of  each  ropn^ 
water  supply,  plumbing  and  sewerage,  as  wdl 
as  the  amount  of  ground  to  be  left  uncovered  by 
the  building  erected  thereon.  Factories  and 
workshops  are  supervised  under  mercantile 
inspection  laws  in  order  that  air-space,  ventiU- 
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tion,  water  supply,  plumbing,  sewerage,  Ug^t  and 
fire  protection  may  all  be  ample;  State  meat 
inspectors  examine  and  approve  or  destroy  car- 
casses of  animals  slaughtered  for  food,  tagging 
accepted  portions. 

State  and  local  health  boards  cover  a  wide 
field  of  protection  through  their  activities,  with 
milk  inspections  including  determination  of 
specific  gravity,  better  fat,  percentage  and  con- 
tamination, as  well  as  control  of  sanitary 
features  of  herding  and  stabling;  licensing  atid 
inspection  of  midwives;  suppression  of  nui- 
sances, including  the  production  of  noxious 
fumes  or  smoke,  as  well  as  maintenance  of  fly- 
breeding  refuse,  contamination  of  streams,  etc. ; 
abolishing  of  the  common  drinkinfC  cup  and  the 
common  towel ;  prohibiting  spitting  in  public 
places;  requiring  sanitary  conditions  in  barber 
shops;  more  adequate  control  of  tuberculosis; 
protection  of  public  and  private  water  supplies; 
control  of  communicable^  diseases,  and  promo- 
tion of  child  hygiene. 

Protection  from  and  prevention  of  disease 
through  control  of  communicable  disorders  are 
secured  by  thorough  notification  and  very  early 
report  by  physicians  and  other  persons,  and  an 
immediate  study  of  sources,  in  order  to  trace 
to  the  origin  and  eliminaie  the  source  in  each 
instance,  vaccina  ting  and  immunizing  thor- 
oughly and  repeatedly,  and  establishing  local 
headquarters  where  needed,  furnishing  diagnos- 
tic service  and  also 


Child  hygiene,  a  measure  of  prime  import- 
ance, is  promoted  by  conducting  infant  welfare 
campaigns,  with  traveling  exhibits,  lectures  by 
members  of  the  department  staff,  demonstra- 


ciations  and  general  public  meetings.  Infant 
welfare  stations  are  established  where  mothers 
are  instructed  by  station  nurses  and  babies  re- 
ceive care.  Child  welfare  exhibits  are  prepared 
for  county  fairs  and  similar  gatherings,  at 
which  are  distributed  pamphlets  containing  in- 
struction in  disease,  its  cure  and  its  avoidance. 
"Better  baby'  contests  are  inaugurated  and 
inotion  picture  films  on  child  welfare  are 
shown.  Older  sisters,  on  whose  shoulders  fall 
the  care  of  the  babies,  are  organized  into 
'Little  Mother  Leagues,'  with  pledge  cards  and 
certificates  of  membership,  and  information  is 
communicated  at  these  meetings. 

In  several  cities  prevention  of  disease  among 
public  school  children  is  aided  by  daily  inspec- 


disposai  by  the  medical  school  inspectors.  All 
eyes  are  closely  scrutinized ;  throats  are  inspected 
for  adenoids  and  enlarged  faucial  tonsils ;  teeth 
are  surveyed  and  treated  if  necessary,  and  a 
dail^  hot  meal  i^  served  to  the  under-nourished 
pupiL 

Modem  medical  discoveries  have  resulted  in 
reducing  the  amount  of  internal  medicine  used, 
and  in  increased  attention  to  diet,  exercise, 
baths,  diversion  and  rest  and  natural  and  hy- 
gienic modes  of  Kfe.  Preservation  of  infant 
life,  conservation  of  heahh  by  avoidance  of 
morbific  agencies  and  increase  of  longevity  are 
the  aims  of  medical  practice  to-day. 

See  Bactebia;  Bacteriology;  Climate  tn 
Tbeatkent  gf  Disease;  Disbasb,  Geru  Thboiit 
cr;  Grbu;  Ihuuntty;  Old  Age,  Diseases  or; 


Albot  Wabszk  Feuus,  M.D. 

DISEASE,  Germ  Theory  of.  Before  be- 
ginning a  detailed  consideration  of  this  subject 
an  attempt  should  be  made  to  arrive  at  a 
clear  understanding  as  to  just  what  is  meant  by 
the  "germ  theory*  of  disease.  According  to  this 
conception  disease  in  cither  animal  or  vegetable 
forms  may  be  the  result  of  the  introduction  and  , 
subsequent  growth  of  minute  organisms,  all  of 
which  are  microscopic  in  size,  and  which, 
quickly  increasing  enormously  in  ntmiber,  pro- 
duce in  the  bodies  of  their  hosts  more  or  less 
profound  chemical  alterations,  accompanied  by 
the  formation  of  poisons.  In  the  beginning  the 
true  character  of  these  so-called  •germs*  was 
in  great  doubt,  but  with  the  progress  of  knowl- 
edge it  was  discovered  that  they  are  for  the 
most  part  of  a  vegetable  nature,  though  it  is 
unquestionably  true  that  some  of  the  most  com- 
mon of  the  infectious  processes  are  inducedby 
animal  organisms.  Such  morbific  agents,  being 
thrown  out  in  the  secretions  and  excretions  of 
their  hosts,  not  uncommonly  infect  all  objects 
with  which  the  diseased  bodies  are  associated, 
and  spreading  in  this  way  frequently  convey 
the  infectious  maladies  that  they  produce  to 
other  similar  related  organisms. 

It  should  be  observed  that  the  large  number 
of  infectious  diseases,  the  causative  agencies  of 
which  have  so  far  been  discovered,  are,  as 
compared  with  some  affections,  without  excep- 
tion only  mildly  contagious,  while  some  are 
only  conveyed  by  means  of  inoculation  or  by 
intermediate  hosts.  On  the  other  band,  certain 
maladies  —  such  as  smallpox,  measles,  chicken- 
pox,  scarlet  fever  and  German  measles  —  are 
of  a  highly  contagious  character,  and  it  is  note- 
worthy that  no  one  has  as  yet  been  able  to 
detect  the  poisons  that  produce  them,  and  we 
are  still  in  complete  ignorance  as  -to  whether 
they  are  of  an  animal  or  vegetable  nature;  so 
apparently  minute  and  imponderable  are  the 
causative  factors  in  these  maladies  that  it  seems 
not  impossible  that  th^  may  after  all  be  the 
result  of  the  growth  and  development  of  certain 
morbific  agencies  that  belong  neither  to  the 
animal  nor  vegetable  kingdoms,  or  conceivably 
of  ferments  capable  of  growth  and  of  multifdi- 

At  this  point  it  may  be  insisted  that  much 
real  progress  has  been  made  in  the  study  of 
this  most  important  and  interesting  subject,  and 
that  our  knowledge  has  advanced  to  the  point 
where  we  are  no  longer  limited  by  speculation  — 
it  having  been  proved  beyond  the  pos»bility  of 
doubt  that  many  diseases  are  produced  by  what 
are  called  "germs,"  and  that,  therefore,  it  is  no 
longer  necessary  or  strictly  accurate  to  use  the 
word  "theory"  in  this  connection  —  and  that 
we  are  justified  in  asserting  widiout  qualifica- 
tion that  many  infectious  maladies  are  the 
result  of  the  life-activities  of  certain  minute 
organisms.  Notwithstanding  tbat  the  word 
•theory*  no  longer  has  any  proper  place  in 
defining  or  descrit»ng  the  science  of  the  causa- 
tion of  disease  by  minute  microscopic  forms,  the 
convenience  of  the  term  and  the  difficulty  of 
finding  a  short  and  satisfactory  substitute  there- 
for has-  led  to  its  retention,  and  we  therefore 
find  tbat  the  expression  *germ  theory*  is  still 


commonly  emptayed.  We  should  never  forget 
■  that  while  the  word  "germ"  is  usually  thought 
of  as  being  synonymous  with  the  term  bac- 
Imum,  that,  as  already  mentioned^,  it  should  - 
not  be  regarded  as  being  strictly  limited  to  such 
low  vegetable  forms,  and  that  it  may  be  and  is 
quite  as  appropriate  to  so  characterize  minute 
animal  organisms,  a  small  number  of  which 
have  been  shown  to  be  the  causative  factors  in 
[he  production  of  disease. 

History  of  the  Genu  Theory*— A  few 
words  as  to  the  evolution  of  the  "germ  theory* 
tn ay  not  be  without  interest. 

As  to  just  when  the  idea  of  the  production 
of  disease  by  minute  living  forms  of  life  was 
first  conceived,  we  are  in  complete  ignorance^ 
the  origin  of  the  view  being  lost  in  the  mists  of 
preceding  age^  but  that  it  was  held  to  a  greater 
or  less  extent  m  the  past  there  can  be  no  doubt. 
On  the  other  hand  there  seems  to  have  been 
little  or  no  attempt  to  define  the  nature  of 
these  supposititious  poisons  until  the  bemnnlng 
of  the  I7th  century.  In  the  year  16/1  the 
learned  Jesuit  Alh^iasius  Kircherus  wrote  ■ 
remarkable  book  in  which  he  describe^  with  the 
aid  of  a  very  primitive  microscope,  the  dis- 
covery of  'a  countless  brood  of  worms  not 
visible  to  the  naked  eye*  in  a  variety  of  decom- 
posing substances  suck  as  miik,  viDegar,  cfaeea& 
trtc  He  likewise  discovered  in  the  blood  and 
in  the  pus  from  the  buboes  of  those  suffering 
from  the  pest  man^  simitar  organisms,  which 
were  regarded  by  him  as  the  causative  factors 
in  this  malady.  While  it  was  Uter  recogtused 
that  these  objects  were  nothing  more  than  cells 
normally  present  in  the  fluids  mentioned,  this 
investi^tor's  writings  are  of  great  interest  u 
being  me  &rst  records  which  we  possess  of  a 
microscopic  stuc^  of  the  body  fluicU  in  diicaie, 
and  at  the  same  time  the  first  attempt  to  assign 
to  supposed  micro-organisms  a  role  as  the  causa- 
tive factors  in  a  de&nite  affection.  The  idek 
having  been  once  clearly  formulated  it  naturally 
^rcw,  but  its  further  devdopment  was  slow,  as 
It  wholly  depended  on  improvement  in  technique 
—particularly  on  greater  perfection  is  the 
microscopy  for  which  sctetKC  if  large^  in- 
debted to  Robert  Hooke  and  Antbmiy  van 
Lceuwenboek.  Likewise  the  lethargy  of  tb< 
Middle  Ages  not  yet  having  been  shaken  off, 
further  advances  were  neoessarily  slow, —  this 
being  not  a  little  accentntted  by  the  criticism 
and  stubborn  opposition  that  all  great  discov- 
eries invariablv  enconmer  in  the  begimiing. 
Indeed,  we  &nd  that  this  subject  made  no  great 
advances  for  almost  a  century,  the  n«rt  pub- 
lication of  any  importance  in  this  connection 
having  been  a  book  by  Plencii  in  1762.  This 
very  able  writer  made  no  dlKOveriei,  but  de- 
serves great  credit  for  having  6rst  dearly 
pointed  out  the  illogical  characteristics  of  the 
prevalent  notioiu  of  the  etiology  of  disease  and 
for  having  stroi^fly  called  attention  to  the  tact 
that  the  .causation  of  contsglDtis  diseases  conid 
only  be  logically  explained  by  the  assumption 
that  they  are  the  result  of  s  living  poison. 

With  the  progress  of  time  considerable  ad- 
vances were  made  in  the  study  of  low  vegetable 
fonns,  rarticniarly  by  Miiller,  Ehrenberg,  Du- 
jardin,  Perty,  Cohn  and  Naegeli. 

In  view  of  subsequent  discoveries,  it  is  of 

Seat  interest  to  note  that  E>onn^  appears  to 
ve   been    the  first   observer   who    definitely 
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attributed  the  causation  of  an  infectious  disease 
to  a  specific  low  microscopic  form, —  he  having 
in  1837  described  and  figured  a  vibrio,  which 
he  stated  he  had  only  found  in  the  secretion 
from  syphilitic  lesions,  the  organism  being  in 
form  and  length  much  tike  tlie  spirocMte, 
which  only  within  recent  years  has  lieen  recog- 
nized as  the  causative  factor  in  the  production 
of  lues.  Curiously,  the  first  organism  definitely 
shown  to  be  the  morbific  agency  in  a  contagious 
malady  was  a  low  form  discovered  by  Bassi 
in  a  silkworm  disease  known  as  mnscardine. 

Following  this  the  pathogenic  organisms  of  a 
numtwr  of  oiSerent  affections  were  recognized 
in  ^uick  succession,  the  sarcina^  of  gtmgretu 
having  been  described  by  the  brothers  Goodsir 
in  1844  the  organism  ol  the  skin  disease  called 
favtts  by  Schonlein  in  1839,  the  Trichophyton 
lonsuraHS  which  causes  ringmorm  of  tht  ualp 
by  Gruby  in  1843,  the  tiiicrosporon  furfur, 
which  produces  Pityriasis  versicolor,  by  £ich- 
stedt  in  184^  the  supposed  germ  of  Ihrusk  by 
Gniby,  Langenbeck  and  Berg  in  1839-41,  and 
the  bacillits  of  anthrax  by  Pollender  in  1849. 

Following  this  there  was  a  considerable 
period  during  which  no  new  discoveries  in  this 
direction  were  announced,  thou^  in  the  mean- 
time bacteriology  was  elevated  to  the  di^^ 
of  a  science  through  the  epoch-making  investi- 

Stions  of  Pasteur.  This  great  observer  during 
:  same  period  demonstrated  that  all  fermenta- 
tions arose  from  the  presence  of  micro-organ- 
isms. He  likewise  showed  that  suppuration  in 
wounds  is  to  be  looked  upon  as  an  analogoas 
process,  and  that  l>y  shielding  abrasions  and 
cuts  of  alt  kinds  from  contamination  by  bac- 
teria pus  formation  CMiid  be  prevented, —  thus 
laying  the  groundwork  for  the  subsequent  bril- 
liant demonstrations  by  the  great  EngUsh  sur- 
geon Lister  of  the  practical  uses  to  which  this 
knowledge  could  be  put. 

Beginning  about  the  year  1880  and  for  the 
next  decade  a  large  number  of  diseases  were 
shown  to  be  the  result  of  the  life  activities  of 
certain  bacteria,  the  most  important  of  which 
was  the  demonstration  by  Koch  that  tubereu- 
lotLi  is  produced  t>y  a  bacterium. 

This  period  is  also  noteworthy  from  the 
fact   that    Laveran    first   showed   that   animal 


mqn,  he  having  discovered  in  1880  that  malaria 
is  due  to  a  germ  of  this  character.  Subsequently 
it  was  found  that  a  number  of  affections  are 
likewise  to  be  ascribed  to  the  action  of  minute 
parasites  of  a  similar  kind,  the  most  important 
of  which  is  sleeping  sickness  in  man,  which  is 
produced  by  a  Irypanosom  and  that  closely 
related  organisms  occasion  diseases  in  many  of 
the  lower  animals. 

Space  will  not  permit  even  a  r£siuni  of  the 
discoveries  that  have  been  made  in  connection 
with  this  subject  during  the  last  30  or  40  years, 
it  being  only  possible  to  state  that  nearly  all 
infections  processes  have  been  associated  with 
some  definite  organism,  and  that  there  b  every 
reason  to  believe  that  there  is  a  contagivm 
virmm  for  those  infectious  maladies  the  speci- 
fic 'germs'  of  which  have  not  as  yet  been  dis- 
covered. Inasmuch  as  the  great  bulk  of  dis- 
eases in  man  and  the  lower  animals,  as  well  as 
in  the  vegetable  kingdom,  are  of  an  infectious 
nature,  it  will  be  seen  that  die  investigations 
which  have  shown  their  relationship  to  micto-  , 
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organisms  is  of  the  first  importance  and  that 
it  forms  the  basis  of  almost  the  entire  science 
of  medicine.  Not  only  have  our  discoveries  in 
tills  connection  enabled  us  to  fonnulate  rational 
methods  of  treatment,  but  they  give  us  the 
key  to  what  is  rfven  more  important  —  the  pre- 
vantion  of  disease.  So  far  have  we  advanced 
in  the  latter  direction  that  it  is  probably  no 
exaggeration  to  say  that  we  are  in  a  position 
to-day  to  prevent  at  comparatively  small  cost 
three-fourths  of  all  the  sickness  from  which 
the  human  being  suffers,  and  that  the  blind 
fatalism  and  stupid  ignorance  of  a  great  ma- 
jority of  mankind  alone  prevent  a  consume 
mation  (o  devoutly  to  be  wished  —  all  of  which 
is  at  bottom  due  to  our  study  of  the  relation- 
ship of  "genns*  to  disease. 

H.  F.  Habris,  M,D 
.  Georgia  State  Board  of  Health. 
DISEASES,  Occupational.  The  complexi- 
ties of  modem  life  and  modem  living  have 
had  much  to  do  with  the  development  of  a 
large  class  of  diseases  which,  because  they 
are  associated  with,  and  in  many  instances 
dearly  derired  from,  certain  trades  and  occu- 
pations have  received  the  name  of  occupational 
diseases  and  in  very  recent  years  have  been 
carefully  investigated  and  classified  as  such. 
The  work  of  W.  G.  Thompson  in  this  field 
has  been  extensive  and  illuminating.  While 
these  diseases  have  been  more  carefully  investi- 
gated recently  than  they  formerly  were,  many 
of  them  are  not  new  to  literature  and  medical 
science;  many  others  are  however  the  direct 
consequence  of  trades  and  occupations  which 
havt  heen  born  and  developed  as  the  result  and 
consequence  of  modem  discoveries  in  chemistry, 
physics,  metallurgy,  electricity  and  other  sci- 
ences. The  first  publication  tipon  this  subject 
which  was  given  to  the  world,  at  any  rate  to 
the  modem  worid,  was  by  Ramazxim,  a  care- 
ful Italian  observer,  who  in  I7l3  published  a 
small  book  relating  to  the  disastrous  effect  of 
their  respective  occupations  upon  metal  diggers, 
gilders,  chemists  and  tin  workers.  We  must 
not  forget  that  in  these  early  days  this  dis- 
astrous effect  was  due  perhaps  as  much  to  un- 
cleanly ways  of  living  and  to  unhygienic  ^ops 
and  houses  as  to  poisonous  and  unhealthy  con- 
ditions in  the  work  itself.  This  does  not  signify 
that  such  unfavorable  conditions  have  been  en- 
tirely removed  from  modem  industrial  plants ; 
if  they  had  there  would  not  be  so  many  oc- 
cupational diseases.  But  the  baneful  effect  of 
certain  occupations  has  been  dearly  recognized 
and  sometimes  by  legal  enactment,  sometimes 
by  the  force  of  public  opinion,  the  discase-^o- 
ducing  conditions  have  been  removed  or  mini- 
mized, compensation  for  disease  or  injury  sus- 
tained while  at  work  guaranteed,  and  even  the 
hours  of  work  lessened  so  that  exposure  and 
hazard  arc  becoming  less  and  less  noteworthy 
and  the  responsibility  for  disease  and  injury  is 
becoming  shifted  more  and  more  to  the  shoul- 
ders of  the  laborer  himself.  At  the  rate  at 
which  industrial  conditions  are  now  improving 
and  the  demands  which  organized  labor  is  in- 
sisting upon,  the  risk  which  attends  man;^  of 
them  ought  soon  lo  disappear;  moreover  it  is 
not  unlikely  that  some  of  the  occupations  will 
have  become  so  miprofitable  that  they  will  dis- 
appear. For  the  best  interests  of  society  let 
us  hope  that  employers  will  become  less  rapa- 
dotis  find  laborers  less  unreasonable  and  exact- 


ing; that  employers  will  more  and  more  pro- 
viae  thdr  shops  and  factories  with  hygienic 
conditions  and  safety  appliances,  and  that  the 
laborer  will  become  less  careless,  less  indifliereut 
to  safety  and  health,  and  more  careful  to 
avoid  preventable  disease  and  accident. 

Accordinp  to  Thompson's  arrangement,  oc- 
cupational diseases  may  be  caused  by  (1)  toxic 
substances;  (2)  mechanical  irritants;  (3)  tem- 
perature or  air  pressure;  (4)  overuse  of  nerves 
and  musdes ;  and  they  may  be  acute,  re- 
sulting in  sudden  death,  or  chronic  continu- 
ing through  years  and  serious  Conditions  to  a 
fatal  issue.  The  following  dasses  of  disease 
may  be  noted:  (1)  Those  whidi  are  due  to 
irritant  substances,  including  toxic  metals,  gases 
and  fluids,  irritant  dusts,  induding  those  which 
are  insoluble  and  inorganic,  those  which  are 
soluble  and  inorganic,  and  organic  dusts  and 
fibres,  also  those  which  are  due  to  germs  and 
miscellaneous  irritants.  (2)  Diseases  which 
come  from  harmful  surroundings,  induding 
modifications  of  air,  temperature  and  light,  ana 
electric  shock.  (3)  Uiscellaneous  diseases  from 
occupations  involving  more  than  one  hazard, 
such  as  mining,  dyeing,  pottery  making,  also  in- 
duding diseases  of  the  blood,  skin,  nerves, 
eyes,  ears,  tiose,  throat,  mouth,  bones,  joints, 
bladder  etc  The  irritant  substances  which 
cause  the  diseases  may  enter  the  body  in  the 
pure  form  or  as  salts  of  various  substances, 
as  dusts,  fumes  or  mixed  metal  solutions,  in- 
hated  in  the  form  of  sharp  partides  in  the 
nose  or  throat,  or  less  frequenily  by  absorption 
through  the  skin.  These  substances  not  only 
cause  mechanical  irritation  but,  as  in  the  case 
of  such  poisonous  metals,  as  mercury,  arsenic, 
lead,  silver,  antimony,  etc,  they  have  their 
speofic  effect  upon  the  nerves,  arteries,  kidneys, 
mucous  membrane,  bones,  etc.,  the  effect  being 
sometimes  qrtnckly  fatal  and  sometimes  fatal 
through  prolonged  chronic  diseases,  espedally 
chronic  nephritis,  the  poisons  being  chiefly 
eliminated  by  the  kidneys  so  far  as  they  are 
eliminated  at  all.  Some  of  these  substances 
have  a  qiec>£c  action  on  certain  tissues,  thus 
antimony  is  a  sped  fie  poison  to  the  nose, 
pharynx,  bronchi,  stomach  and  intestines.  Brass 
duat  causes  what  is  known  as  brass- founders' 
fever  or  ague,  thou^  one  soon  acquires  im- 
munity from  the  effect 

llie  influence  of  sand  blasting  is  very  in- 
jurious to  the  mucous  membrane  of  the  mouth, 
throat  and  nose,  and  iy»on  the  bronchi  and 
lunes,  unless  the  face  is  protected  by  a  suitable 
mask.  Workers  in  bronze,  chromic  add,  cobalt, 
copper,  manganese,  platinum,  silver  and  linc 
may  be  poisoned  by  dust  or  fumes,  but  those 
who  work  in  gold,  iron,  sted,  nickd  and  tin 
are  not  injured  except  by  the  dust,  or  by  solder 
which  may  be  used  in  working  them.  The 
effect  of  toxic  gaset  is  local  or  general,  acute 
or  chronic,  and  they  are  eliminatM  by  die  hmgs 
or  kidneys. 

The  list  of  poisonous  gases  whidi  prodnoe 
disease  or  death  ig  a  long  one,  among  them 
being  bromine,  carlioa  bisulphide,  dioxide  and 
monoxide,  chlorine,  the  vapor  from  essences, 
extracts  and  essential  oils,  ether,  .formaldehyde, 
gasoline,  naphtha,  iodine,  wood  aJci^l  and 
turpentine,  and  the  gas  from  phosph<Mvs  and 
sulphur.  The  inhalation  of  ammonia  and 
ammonium  chloride  produces  cou^  sneeiing, 
catarrh  and  bronchitis.    The  clothing  of  those 
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who  work  in  amyt  alcohol  and  aaiilin  may  be- 
come  so  saturated  that  unconsciousness  and 
death  may  follow  prolonged  inhalation  of  the 
gases  as  they  are  volatilized.  Benzine  vapor  is 
very  poisonous  and  may  produce  an  acute  or 
chrome  disease. 

Workers  in  dyes,  petroleum,  alkalis  and 
carbolic,  nitric,  hydrochloric  and  sulphuric 
acids  suffer  mostly  from  the  direct  effect  upon 
the  mucous  membrane  of  the  respiratory  organs. 
Those  who  work  in  nit ro- glycerine  soon  acquire 
immunity,  as  it  is  readily  absorbed.  The  injury 
from  oi^nic  dust  and  fibre  which  occurs  for 
example,  to  those  who  work  in  grist  mills, 
pain  elevators,  sugar  refineries,  etc.,  consists 
in  mechanical  obstruction  in  the  respiratory 
passages,  in  the  bruising  of  the  mucous  mem- 
brane, in  the  inhalaliori  of  soluble  poisons  and 
germs  and  in  the  irritation  of  the  skin,  eyes, 
ears  and  mouth.  Other  substances  which  may 
cause  irritation  by  being  received  into  the  body 
in  the  course  of  one's  occupation  and  which 
may  be  mentioned  in  this  relation  are  all  those 
which  are  connected  with  the  work  of  miners, 
asphalt,  cement,  emery,  gbss  and  stones,  metals 
and  earths  w^ch  are  ground  or  crushed  or 
polished.  The  cleaning  occupations  are  very 
productive  of  ttisease  through  inhalation,  in- 
cluding the  gathering  of  asnes  and  garbage, 
street  cleaning;  carpet  cleaning,  and  the  me- 
chanical treatments  of  cotton,  fdt,  feathers, 
flax,  hemp,  fur,  horn,  bone,  shell,  horsehair, 
jute,  rags,  straw,  tobacco,  wool  and  rubber. 
The  harmful  occu^tions  which  are  due  to  bad 
ph^ical  surroundings  are  those  of  workers  in 
caissons  and  tunnels,  in  which  the  so-calied 
caisson  or  compressed  air  disease  is  produced, 
and  also  conditions  in  which  there  is  air  con- 
cussion  or  air  rarefaction.  In  this  categoiy 
must  also  be  included  those  occupations  in 
which  tbe  conditions  of  beat,  cold,  nuiisture  or 
li^t  arc  excessive  or  abnormal. 

If  we  turn  our  attention  to  spedhc  trades 
and  occupations  we  see  that  farmers,  though 
working  m  the  open  air  and,  under  ordinary 
drcumstanccs,  having  the  best  chance  for  im- 
mimity  from  disease,  are  nevertheless  Tcry 
often  victims  of  disease  of  the  digestive  ap- 
paratus and  sufferers  from  bad  teeth  owing  to 
the  large  quantities  of  indigestible,  poorly 
cooked  and  imperfectly  masticated  food  which 
are  eaten  by  so  man^  of  them  and  the  failure 
to  rive  prc^r  attention  to  their  teeth. 

Fishermen  and  sailors  are  also  sufferers  from 
similar  diseases  and  from  pneumonia  and 
tuberculosis  owing  to  exposure  to  bad  sanita- 
tioa  at  home  and  on  shipboard,  bad  habits,  and 
too  exclusive  a  diet  of  &sh,  salt  pork  and  other 
cured  foods. 

Those  who  contract  ansmia,  tuberculosis 
and  many  diseases  of  the  lungs,  teeth,  mucous 
membrane  and  skin  in  connection  with  their 
occupation,  owing  to  bad  ur  or  to  irritating 
dust  or  ets  which  they  inhale^  include  tanners, 
blacksmiuis,  miners,  bakers,  millers,  knife 
grinders,  and  many  others. 

The  diseases  from  working  in  metals,  with 
serious  or  fatal  poisonous  effects  and  injuries 
to  both  soft  and  hard  tissues,  affect  workers  in 
copper,  lead,  arsenic,  phosi^orus,  mercury, 
line,  tin  and  brass. 

Railroad  men,  especially  those  who  work  on 
trains,  have  the  usual  ailments  which  come 
from  exposure,  such  as  rheumatism,  eye  strain 


and  other  eye  trouble^  and  Iddney  disease  from 
excessive  shaking,  while  they  are  continually  in 
danger  from  serious  accidents. 

The  workers  in  tunnels  and  caissons  and  in 
other  places  where  the  air  pressure  may  be  as 
great  as  four  or  five  atmospheres  suffer  seri- 
ously with  their  blood  and  nervous  system, 
air  being  forced  into  the  nervous  tissue  which 
is  not  always  dislodged,  even  by  careful  de- 
compression, when  the  victim  returns  to  or- 
dinaiy  atmospheric  conditions. 

Those  who  live  in  a  rarefied  atmos^ere  or 
who  ascend,  like  aviators  and  mountain  climb- 


himger,  from  pneumonia  and  other  diseases  of 
the  respiratory  organs,  and  from  heart  troubles. 
The  experience  of  the  great  European  War 
shows  trowever  that  immunity  may  quickly  he 
gained  even  for  great  heights,  and  ability 
to  work  severely  and  think  rapidly  and  in- 
telligently may  be  acquired. 

Workers  in  chemicals  are  particularly  sensi- 
tive to  diseases  of  the  lunip  and  skin  and  in- 
clude bleachers  who  work  tn  chlorine,  sulphur 
and  acids,  aniline  dye  workers,  starch  makers 
and  workers  in  ammonia  and  many  other 
chemicals.  Athletes  and  those  who  work  in 
strained  and  trying  positions  like  miners  and 
tunnel  drivers  suffer  from  diseases  of  the  heart 
and  lungs.  In  the  case  of  pugilists,  gymnasts, 
circus  performers  and  other  professional  ath- 
letes, periods  of  training  are  often  followed  1^ 
periods  of  the  grossest  and  coarsest  dissipation, 
and  collapse  and  early  d^th  are  the  frequent 
and  logical  result 

Rupture  and  aneurism  are  not  of  uncommon 
occurrence  in  occupations  in  which  there  are 
great  and  sudden  strains,  frequently  repeated, 
porters,  blacksmiths^  draymen  and  lon^hore- 
men  often  being  victims  of  these  accidents, 
and  they  are  the  more  likely  when,  as  is  so 
frequently  the  case,  the  tissues  are  debilitated 
by  syphilis  or  other  venereal  disease; 

Those  who  are  exposed  to  loud  noises,  like 
boiler-makers  and  riveters,  are  sufferers  from 
deafness,  and  hundreds  and  thousands  of  the 
soldiers  in  the  European  War,  particularly 
those  who  are  in  the  artillery  service,  sutler  in 
this  way.    Those  who  work  under  intense  light, 

Srticutarly  if  it  is  shifting  and  uncertain,  suf- 
t  from  eye  diseases,  especiallj^  impairment  of 
viuon.  The  workers  under  intense  electric 
light  in  power  houses  and  elsewhere  can  hardly 
escape  the  had  effects  of  this  unusual  experi- 
ence; Brewers  ai^d  saloon  keepers  suffer,  in 
great    numbers,    from    the    < 


organs  most  often  attacked.  Flat  feet, 
cose  veins  and  conAipation  are  acquired  by 
those  who  are  constantly  on  their  feet,  like 
cooks,  waiter^  house  servants,  pt^icemen  and 
salesmen.  Gkissblowers,  potters,  and  band 
players  on  brass  instruments  often  suffer  from 
emphysema  of  the  lungs,  a  distressing  and 
often  serious  trouble  due  to  rupture  of  the 
lung  tissue  and  escape  of  air  into  the  chest 
cavity.  Those  who  work  in  india  rubber  and 
inhale  carbon  bisulphide  jmd  those  who  inhale 
benzine  and  turpentine  vapors  often  suffer  from 
headache,  poor  sight  and  hearing  and  intestinal 

Indigestion  is  a  very  common  ailment  with 
those  whose  eating  and  drinking  habits  are 
irregular,    notably   cabmen,   various   classes   of 
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public  officials,  and  commercial  travelers.  In- 
strument players,  typewriter  operators,  stenog- 
raphers, bookkeepers,  and  all  others  who  are 
constantly  writing  are  subject  to  cramps  and 
palsies.  The  disease  called  scrivener's  palsy 
was  once  very  common  in  England  and  has 
its  counterpart  in  the  classes  of  workers  above 
mentioned.  Sedentary  workers,  shoemakers 
and  tailors  arc  great  sufferers  from  hsemor- 
rhoids,  constipation  and  indigestion,  as  might  be 
expected,  from  insufficient  nse  of  their  muscles 
and  want  of  stimulus  to  the  circulation. 

The  list  which  has  been  given  is  far  from 
complete  but  is  sufficient  to  show  the  suscepti- 
bility to  disease  from  ordinary  occupations  and 
emphasizes  the  importance  of  good  habits  and 
proper  diet  in  all  these  pursuits.  These  diseases 
m  many  instances  are  preventable,  and  inas- 
much as  health  is  ihe  most  valuable  asset  of 
the  industrial  worker,  it  behooves  him  to  look 
after  it  with  the  greatest  care.  No  constitution 
is  so  rugged  that  it  may  not  be  broken  down 
prematurely  and  with  absolute  certainty  if  the 
laws  of  hygiene  are  persistently  disregarded. 
Andrew  F.  Currier,  M.D. 

DISEASES  OF  CHILDREN.  See  Chil- 
dren, Diseases  of. 

DISEASES  OF  THE  EYE.    See  Eye: 
DISEASES  OF  OLD  AGE.    See  Old  Age. 

Diseases  of. 

DISEASES  OF  PLANTS.  See  Plants, 
Diseases  of. 

DISENTtS,  de'zen-tis,  Switzerland,  a  vil- 
lage in  the  canton  Orisons,  situated  on  the 
Hither  Rhine.  It  is  about  31^  miles  southwest 
of  Reichenau,  and  3,600  feet  above  sea-level. 
The  Monk  Stgisbert,  a  disciple  of  SaiiW 
Columba,  is  supposed  to  have  foimded  a  large 
Bencdictme  monastery  here  in  614;    Pop.  1,691. 

DISESTABLISHMENT,  specifically  the 
dn)riving  a  church  of  its  rights,  position  or 
pnvilegcs  as  an  established  church;  withdraw- 
ing a  church  from  its  connection  with  the  state. 
A  bill  for  the  disestablislmient  and  disendow- 
ment  of  the  Irish  Churdi  was  introduced  into 
the  British  House  of  Commons  by  Gladstone 
1  March  1869.  It  was  passed  by  Parliament 
within  a  few  months  of  its  introduction  but 
did  not  take  effect  till  1  Jan.  1871.  In  the 
session  of  1914  an  act  providii«  for  the  dis- 
establishment and  disendowment  of  the  Oiurclt 
of  England  in  Wales  was  passed  by  Parliament, 
but  owing  to  the  outbreak  of  the  European 
War  its  enforcement  was  postponed  until  the 
conclusion  of  peace. 

DISFRANCHISEMENT,  the  act  of  de- 
priving a  person  of  any  privilege,  liberty,  fran- 
chise or  immunity,  such  as  depriving  a  member 
of  a  corporation  of  his  corporate  n^ts.  It  is 
distinguished  in  this  case  from  'amotion,"  which 
refers  to  the  removal  of  an  officer  of  the  corpo- 
ration from  office  without  affecting  his  memlwr- 
ship.  Another  instance  is  the  act  of  depriving  a 
person  of  the  ri^ts  and  privileges  of  citiien- 
ship.  This  term  is  often  applied  to  (he  act  of 
depriving  a  citizen  of  the  right  to  vote;  and  in 
Great  Britain  to  the  act  which  deprives  a  con- 
stituency of  the  right  to  return  a  member  to 
Parliament  whether  through  a  redi-itribution  of 
seals  or  as  a  result  of  bribery  and  corruption  in 
a  constituency,  the  suspension  by  the  House  of 


Commons  on  the  recommendation  of  the  judges 
who  tried  the  case  of  tfiat  constituency's  right  to 
return  a  member.  See  Aliens  ;  Electoral 
Qualifications;  Suffrage;  Elections;  Natu- 
bauzation;  Votes,  Voters,  Voting;  United 
States  ^  Suffrage  in  the. 

DISHONOR,  the  refusal  or  omission  of  the 
drawee  of  a  bill  to  accept  or  of  (he  acceptor  of 
a  bill,  or  of  the  maker  of  a  promissory  note  to 
liquidate  the  obligation  on  its  maturity.  Ther« 
are  generally  three  parties  in  a  bill  or  note 
transaction,  the  holder,  the  drawer  and  the  per- 
son by  whom  the  bill  or  note  is  payable,  whether 
he  be  the  maker  or  acceptor  of  it.  In  case  the 
bill  or  note  is  dishonored  the  holder  must  at 
once  notify  the  endorser  and  the  drawer,  if  the 
paper  be  a  draft  or  bill.  Then  the  drawer,  if 
there  be  funds  of  his  in  the  hands  of  the  drawee. 
will  have  an  opportunity  of  withdrawing  them. 
If  a  banker  refuses  to  pay  a  customer's  check 
while  holding  an  account  of  that  customer  suBi- 
cient  to  meet  such  check  he  makes  himself  liable 
for  damages. 

DISINFECTANTS,  agents  used  for  de- 
stroying or  rendering  inert  the  germs  of  in- 
fectious diseases.  It  has  been  amply  proved 
that  a  large  number  of  diseases  are  otmicrobic 
origin,  and  when  these  low  forms  of  micro- 
organisms are  introduced  into  the  bodies  of  sus- 
ceptible individuals  they  multiply  and  thereby 
become  capable  of  producing  certain  diseases 
which  are  called  infections.  Any  agent  capable 
of  destroying  these  organisms  is  a  disinfectant 
or  germicide,  and  through  disinfection  we  have 
a  powerful  and  effective  means  of  controlling 
these  diseases  and  checking  the  spread  of  them. 

In  order  to  disinfect  thoroughly  we  must 
first  identify  the  source  of  infection.  In  the 
eruptive  fevers,  such  as  measles,  scarlet  fever, 
smallpox,  etc,  the  infectious  germ  comes  di- 
rectly from  the  body  of  the  patient  suffering 
with  the  disease,  attaching  itself  to  clothing, 
bedclothes,  etc.,  and  to  objects  handled  by  the 
infected  person.  The  same  is  true  of  infectious 
skin-diseases,  such  as  barbers'  itch,  ringworm, 
etc.  In  pneumonia,  tuberculosis,  diphtheria  and 
whooping-cough  the  sptmun  and  the  breath 
carry  the  germ  of  infection ;  in  cholera  the 
alvine  dischar^s  and  possibly  the  vomits;  in 
tyiJioid  fever  infection  is  generally  due  to  the 
specific  germ  found  in  the  discharges  from  the 
iMwels ;  in  malaria,  anthrax  and  elephantiasis 
the  germ  is  found  in  the  blood  and  is  trans- 
ferred by  biting  insects;  in  hydrophobia  it 
occurs  in  the  saliva,  spinal  cord  and  brain;  in 
gonorrhcea  in  the  urethral  dischat^es,  etc.  Some 
of  the  infecting  agents  do  not  multiply  outside 
of  the  body^  while  others  under  favorable  condi- 
tions are  hiehly  procreatrve.  While,  therefore, 
the  object  of  disinfection  would  be  accomplished 
by  destroying  all  infected  material,  where  this  is 
not  admissive  it  is  necessary  to  subject  it  to  a 
process  of  disinfection  inimical  to  the  life  of  the 
infecting  germ.  This  must  be  complete  and 
thorough.  The  selection  of  an  appropriate  dis- 
infectant for  each  disease  is  die  result  of  labora- 
tory research.  A  culture  of  a  germ  is  made  in 
a  metHum  best  adapted  to  its  projw^tion  and 
by  eicperimenting  with  various  germicides  one  is 
found  which  proves  most  destructive  to  the 
germ  in  the  shortest  possible  time.  The  best  and 
cheapest  disinfectant  is  heat,  particularly  moist 
heat.    There  is  no  infectious  germ  loiown  that 
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can  suivive  boiling  water  continned  for  a  time 
—  longer  or  shorter,  depending  on  the  germ. 

In  the  use  of  heat  various  kinds  of  mechani- 
cal apparatus  for  both  diy  and  moist  (super- 
heated steam)  heating  are  used.  Boiling  in- 
fected clothes  with  or  without  the  addition  of  a 
chemical  disinfectant  is  a  popular  means  of  dis- 
infection. Where  it  is  impossible  to  use  either 
of  these  agents  resort  is  had  to  fumigation  with 
gaseous  vapors  of  the  disinfectant  Cold 
(freezing)  is  a  natural  disinfectant,  but  fails  in 
the  case  of  typhoid  g^erms,  which  have  been 
known  to  survive  freezing  for  103  days ;  and  the 
same  is  true  of  the  tuberculosis  germ.  Cam- 
phor, medicated  papers  or  the  burning  of  in- 
cense  may  clear  an  odorous  atmosphere  impreg- 
nated wiUi  sewcr-gas  or  fumes  of  decomposing 
animals  or  vegetable  matter;  but  these  are  not 
true  disinfectants. 

Of  late  the  utility  of  steam  disinfection  has 
been  forcibly  demonstrated,  and  most  cities  and 
quarantine  stations  have  established  plants  for 
this  process.  Clothing,  bedding,  etc,  Icnown  or 
believed  to  be  infected  are  placed  in  chambers 
or  cylinders  and  subjected  to  superheated  steam 
(220"  to  230°  F.)  for  20  or  30  minutes.  This 
thoroughly  disinfects  all  infected  material.  Dry 
heat  is  not  so  effective.  A  practical  disin- 
fectant for  many  domestic  purposes,  both  inex- 
I>eTisive  and  easy  of  application,  is  chlorinated 
lime  in  the  proportion  of  six  ounces  to  a  gallon 
of  water.  All  typhoid  or  cholera  Stools,  like- 
wise the  sputum  of  pneimionia  or  tuberculosis 
patients,  are  rendered  innocuous  by  il  in  less 
than  30  minutes,  if  used  in  equal  quantity  with 
the  material  to  be  disinfected.  It  may  also  be 
used  as  a  spray,  particularly  for  cellars,  and  the 
dry  chlorinated  lime  is  uscftd  in  the  case  of 
pnvies  and  garbage  cans.  Carbolic  acid  in  a 
3-per  cent  solution  —  that  is,  in  the  proportion 
of  four  ounces  to  a  gallon  of  water  —  is  one  of 
the  best  It  does  not  stain  or  bum  and  is  suffi- 
ciently powerful  to  disinfect  floors  and  wood- 
work^ ^though  for  this  purpose  a  5-per  cent 
solution  is  generally  used.  For  clothing  the  3- 
per  cent  bath  is  used  and  the  immersion  should 
be  not  less  than  one  hour,  The  cresols  are 
cheaper  and  still  more  effective,  a  2-per  cent 
solution  being  equal  to  a  S-per  cent  solution  of 
carbolic  acid.  Borax  is  a  good  disinfectant  for 
open  sores,  but  should  be  used  only  under  the 
direction  of  a  physician,  as  it  frequently'  devel- 
ops poisonous  enects  through  absorption  into 
the  blood.  Potassium  permanganate  is  an  ef- 
fective disinfectant  for  water  tanks  and  iHpes. 
It  is  non'poisonous,  comparatively  cheap  and 
possesses  the  power  of  destroying  the  noisome 
odors  of  putrescence.  It  depends  for  its  action 
upon  its  generation  of  nascent  oxygen.  Another 
bactericide  of  great  oxidizing  power  is  hydrogen 
peroxide.  Corrosive  sublimate  in  proportion  of 
one  part  to  1,000  parts  water  is  not  only  an 
'  efficient  disinfectant,  but  a  powerful  insecticide 
as  well  It  can  be  applied  to  woodwork,  walls, 
floors,  etc.,  but  its  corrosive  action  on  metal 
renders  its  uses  limited  on  sewers,  drains  and 
die  like.  Milk  of  lime  or  common  whitewash, 
so  highly  recommended  by  the  German  govern- 
ment in  the  cholera  qiidemic  of  1892.  is  a  ready 
and  efficient  means  of  disinfection.  This  may 
be  prepared  by  sprinkling  with  water  a  quart  of 
(quicklime  in  a  suitable  vessel  and,  when  the 
lime  is  reduced  to  a  powder,  adding  three  or 
more  quarts  of  water,  allowing  the  mlsture  to 


stand.  It  may  then  be  applied  with  a  brush  to 
walls,  floors,  etc.  Drains  are  flushed  and  all 
excreta  from  infected  cases  treated  with  equal 
parts  of  lime  solution. 

The  use  of  chlorine  and  sulidiurous  gases  is 
objectionable  because  of  their  irritating  quali- 
ties. Sul;)hur  fumes  to  be  cfliective  must  be 
accompanied  by  moisture.  Steam  from  a  boiling 
kettle  will  do.  A  more  modem  disinfectant  is 
formaldehyde,  made  bv  subjecting  methyl- 
alcohol  to  oxidation  ana  commonly  known  in 
commerce  as  formalin,  which  is  a  40-per  cent 
solution  of  formaldehyde.  It  is  readily  soluble 
in  water,  does  not  destroy  clothing  or  furniture 
and  is  virtually  non-poisonous.  It  is  used  for 
disinfecting  surgical  instruments,  for  the  wash- 
ing out  of  sinuses  and  of  indolent  and  foul 
ulcers  and  for  the  disinfection  of  dwelling- 
rooms.  An  approved  method  of  using  it  for  the 
last-named  purpose  is  to  pour  10  ounces  of  for- 
malin upon  4  ounces  of  potassinm  pennanganate. 
This  should  be  done  in  a  sufficiently  large  vessel 
to  obviate  spattering,  and  the  vessel  should  be 
set  upon  a  brick  or  stone  base.  To  be  effective 
the  temperature  of  the  room  must  not  be  less 
than  65  and  a  humidity  of  6S  degrees  is  desir- 
able. This  moisture  may  be  provided  by  boiling 
a  tea-kettle  in  the  room  for  a  time  before  the  gas 
is  liberated,  and  this  will  serve  also  to  warm  np 
the  room.  The  proportions  given  are  for  a 
Space  of  1,000  cubic  feet  Larger  rooms  wfll 
reouire  more  formalin.  Another  method  irhich 
is  highly  recommended  is  the  following;  Make 
a  mixture  of  three  parts  of  40-per  cent  formaUn 
and  one  part  of  carbolic  acid.  Eight  ounces  of 
this  mixture  wilt  be  required  for  each  1,000 
cubic  feet  of  space  and  the  room  must  remain 
closed  for  12  hours,  A  sufficient  number  of 
sheets  are  saturated  with  the  mixture,  each  sheet 
holding  about  six  ounces,  and  they  are  hung  on 
lines  strung  across  the  room,  free  of  the  walls 
and  floor,  A  so-called  "solid"  form  of  formal- 
dehyde has  been  placed  on  the  market,  with  a 
container  in  which  it  is  burned.  If  sufficient 
formaldehyde  is  used  tor  the  sire  of  the  room 
this  device  is  convenient  and  elfective,  as  the 
resulting  gas  quickly  penetrates  all  cracks  and 
crevices  and  renders  the  air  clean  and  pure,  be- 
sides destroying  all  infections  germs. 

Most  of  the  metallic  and  acid  disinfectants 
are  more  or  less  objectionable  on  account  of 
their  destructive  action  to  the  sldn  and  tissues. 
Ostnic  acid,  bromine  and  iodine  are  useful  in 
their  respective  places.  The  relative  disinfectant 
values  of  the  various  germicides  in  common  use, 
based  on  die  efficiency  of  carbolic  acid  ofi  die 
typhoid  germ  as  1.  is  as  follows : 

Corrosive  BuUiiB&te, .......................  400-S.540 

Hypochloritei '^^^^ 

Iodine  t  '  ■  ■    ■ " 

Cblorioe  witoT; 

Si™-  nitnle is 

fotmieadd 5.7 

Bouoie  mdd S.O 

SodiiUB  Usulphata 4. 1 

Cresylie  nM 3.7 

Copoar  (afaAata 1.0 

Lactic  (od. 1.8 

Bncalrptol 1.2 

In'  all  cases  of  infections  or  contagious 
diseases  disiaiection  should  be  complete;  arti- 
cles infected  should  be  burned,  boiled  or  diNS- 
fected  and  not  buried  or  thrown  into  ^sewen 
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before  being  treated  with  a  proper  <G3infectifig 
agent,  for  infecting  grerms  have  been  known  to 
lie  dormant  for  years.  In  disinfecting  a  room  in 
which  infectious  disease  has  been  housed  a 
thorough  mechanical  cleansing  should  be  car- 
ried out  after  a  preliminary  ^sinfecting.  The 
walls  should  be  carefully  brushed  with  a  vacuum 
cleaner  and  the  floors  and  woodwork  scrubbed 
with  hot  water  and  soap,  finishing  with  a  for- 
malin solution  to  which  has  been  added  a  little 
glycerine.  A  fresh  coat  of  paint  or  varnish  on 
the  woodwork  and  new  wall-paper  or  calcimine 
placed  on  the  walls  complete  the  list  of  essen- 
tial precautions.  The  ceiling  may  be  regarded 
as  safe.  (See  also  the  article  Disinftction). 
Consuh  Christian,  M.,  'Disinfection  and  Disin- 
fectants>  (London  19131 ;  Rosenau,  M.  J.,  'Dis- 
infection and  Disintectants'  (Philadelphia 
1902). 

Rich  AID  Fcrsis, 
Editorial  Staff  of  The  Americana. 
DISINFECTION,  popularly^  spcaldi«,  the 
process  of  destroying  the  micro-organisms 
which  produce  the  class  of  diseases  known  as 
infectious  or  contagious  diseases.  These  dis- 
eases are  communicated  in  various  ways.  Lep- 
rosy, anthrax,  rabies,  the  plas;ue  and  diseases 
of  the  genital  system  are  communicated  by  the 
direct  contact  of  a  healthy  body  with  a  dis- 
eased body.  The  dry  germs  of  measles,  chick- 
enpox,  small^x,  scarlet  fever  and  tuberculosis 
float  freely  in  the  atmosphere  and  being  in- 
haled may  find  lodgmenL  The  tiny  drops  of 
mucous  emitted  in  coughing,  sneesing,  talking, 
laughing  and  singing  may  convey  the  germs  of 
influenza,  diphtheria,  whooping-cough,  phthisis, 
tuberculosis,  spotted  fever  and  glanders. ,  The 
disease  germs  of  typhoid  fever,  dysentery  and 
cholera  arc  abundant  in  the  urine  and  excreta 
of  the  patients,  and  may  be  spread  by  spattering 
when  Ac  vessels  are  cleansed,  or  thev  may  find 
their  way  into  wells  and  reservoirs  through  the 
wash  of  rain.  The  germs  of  anthrax,  lockjaw 
and  malignant  ccdema  settle  iqion  the  soil  and 
are  likely  to  make  their  way  thence  into  open 
wounds.  Malaria,  yellow  and  spotted  fevers, 
the  plague,  sleeping  sickness  and  some  others 
are  transferred  from  a  sick  person  to  a  well 
person  by  mosquitoes,  fleas,  gnats  or  other  bit- 
ing insects.  Flies  carry  on  their  legs,  and  un- 
destroyed  in  their  intestines,  the  germs  of 
man^  diseases  and  distribute  uetn  everywhere, 

Strticularly  on  human  foods  which  are  also 
y  foods :  and  most  kinds  of  food  are  excep- 
tionally good  breeding  ground  in  which  many 
disease  germs  multiply  with  great  rapidity.  It 
is  to  be  remembered  also  that  infection  is  not 
likely  to  cease  with  the  primary  contact  A 
germ  originally  in  the  soil  may  be  carried  for 
a  long  distance  in  a  bit  of  mud  on  a  shoe  and 
dience  transferred  to  a  shoe-brush,  or  to  some 
caressing  animal,  and  so  start  on  a  long  jour- 
ney in  which  it  may  menace  any  person  who  is 
in  a  state  of  health  susceptible  to  attack  by  that 
particular  disease.  It  is  to  be  understood,  of 
course,  that  the  vast  majority  of  persons,  al- 
though eaually  exposed,  are  not  infected  and 
diseases  do  not  develop  in  them.  The  office  of 
disinfection  Is  to  protect  the  susceptible  ones. 

Practically,  then,  disinfection  is  the  freeing 
of  articles  or  substance*  from  the  adhering  or 
mhering  disease  germs,  either  by  removing  the 
germs  Dodily,   or  by   destrc^ng  them  where 
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die^  are.  The  first  method  employs  me<:l)anical 
devices,  such  as  filters  for  drinking-waters,  the 
use  of  vacuum  cleaners,  scrubbing  wall-paper 
with  stale  bread  and  woodwork  with  soap  and 
hot  water,  etc.  In  the  same  category  would  be 
the  coating  over  of  germs  with  whitewash,  cal- 
cimine, namt  or  varnish.  The  destruction  of 
'  they  are  is  a  wider  field  and  calls 
intimate  knowledge  of  the  germ  to  be  de- 
stroyed and  of  the  particular  substances  which 
will  be  fatal  to  it  and  the  coRditions  under 
which  such  remedies  must  be  applied  to  be  ef- 
fective. For  a  general  description  of  these 
agents  and  the  methods  of  using  them,  see  the 
article  Disintectahts. 

The  United  States  government  has  pub- 
lished several  vety  complete  and  valuable 
pamphlets  on  disinfection  and  the  proper  use 
of  disinfectants :  Farmers' Bulletin  345  (1913); 
Hygienic  Laboratory  Bulletb  82  (1912) : 
Public  Health  Service  Bulletin  42  (1911) ;  and 
Public  Health  Service  Reprint  No.  287  (I91S). 
In  this  encyclopedia  individual  prophylaxis 
against  contagion  is  described  under  each  in- 
fectious disease  and  can  best  be  consulted  in  its 
proper  place.  See  ANTiamicS;  BaCtebia;  Dis- 
ease; Gerkiciiks. 

DISINTBGRATOK.  a  machine  in  which 
various  substances  are  pulverized,  crushed  or  . 
disintegrated  through  concussion  by  beaters 
projecting  from  the  faces  of  parallel  metallic 
discs  revolving  in  contrary  directions.  There 
are  disintegrators  for  ore  and  for  grain,  and 
one  form  is  used  for  mixing  mortar. 

DISLOCATION,  the  displacement  of  one 
hone  from  another  with  which  it  forms  a  joint 
Thus  by  dislocation  a  limb  is  said  ta  be  put  out 
of  joint.  Dislocations  are  the  result  of  either 
disease,  accident  or  congenital  malformation. 
The  displacement  may  be  either  partial  or  com- 
plete and  cases  are  classified  as  simple,  when 
the  skin  remains  unbroken,  and  compouna  where 
a  wound  lays  bare  the  bone;  when  a  fracture 
of  the  bones  and  injury  to  important  blood  ves- 
sels aggravates  the  case,  the  dislocation  is  said 
to  be  complicated. 

The  general  treatment  of  dislocations  con- 
sists in  reduction,  that  is.  drawing  hack  the 
displaced  joint  into  its  soclcet  The  contracted 
muscles  oppose  this  reduction,  and  sometimes 
dieir  spasmodic  action  has  to  be  overcome  by 
the  administration  of  chloroform  or  ether.  Up 
to  the  year  1870  or  thereabouts  the  reduction 
was  generally  effected  by  extension,  that  is,  by 
pulling  out  the  displaced  limb  and  stretching 
the  restraining  muscles  until  they  are  exfaansteo, 
when  the  bone  would  generally  slip  back  into  its 
place  with  an  audible  snap. 

Of  late  years,  however,  reduction  by_  exten- 
sion has  been  to  a  very  large  extent  given  up 
in  consequence  of  the  general  adoption  of  re- 
duction by  manipulation.  This  method,  known  ' 
it  seem!  from  ancient  times,  but  curiously  neg- 
lected, consists  in  executing  certain  complex 
movements  of  the  dislocated  timb  which  eftect 
die  return  of  the  displaced  bone  to  its  socket 
by  ingeniously  utilizing  its  unruptured  attach- 
ments and  evading  the  opposition  of  the  mus- 
cles, by  ingenuity  raUier  than  by  force'.  It  is 
particularly  applicable  to  the  hip,  which,  as  it  b 
commanded  1:^  the  strangest  mass  of  muscles  in 
the  body,  always  presented  the  most  formidable 
obstacles  to  the  old  method.    The  first  paper  on 
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this  subject  which  attracted  general  attention 

was  by  Dr.  Reid  of  Rochester,  N.  Y.  (1851) ; 
and  in  1869  Professor  Bigelow  of  Boston  pub- 
lished a  careful  and  exhaustive  discussion  of 
injuries  to  the  hip,  with  such  full  and  clear  di- 
rections for  the  manipulation  method,  as  to  se- 
cure its  general  adoption  in  the  case  of  this 
joint  by  su^eons  in  Great  Britain  as  well  as  in 
America.  The  method,  however,  had  been  de- 
scribed and  used  in  France  and  elsewhere, 
though  with  less  care  and  precision,  in  the 
earlier  half  of  the  19th  century. 

In  cases  of  congenital  dislocation  of  the  hip 
bone  and  other  congenital  misplacements  of  the 
bones,  manipulation,  intensified  into  powerful 
massage,  has  been  developed  practically  to  a 
■wonderful  extent  by  numerous  surgeons. 

DISLOCATION  (in  geology).    See  Fault. 

D'ISLY,  Duke.  See  Bugeauh  de  la  PIcon- 
NEstE,  Thomas  Robert. 

DISMAL  SWAUP,  Grvat.  a  tnct  of 
inarshv  land,  beginning  a  little  south  ot  Nor- 
folk, Va.,  and  extending  into  North  Carolina; 
containing  750  square  miles;  30  miles  lon^,  from 
north  to  south,  and  10  miles  broad.  This  tract 
was  entirely  covered  with  trees,  with  almost  im- 
pervious brushwood  between  them,  but  it  has 
now  in  part  been  cleared  and  drained  and  is  de- 
voted to  agriculture.  In  the  midst  of  the  swamp 
is  Drummond's  Lake,  seven  miles  in  length,  the 
scene  of  Thomas  Moore's  'Lake  of  the  Dismal 
Swamp.'  The  Dismal  Swamp  was  originally 
part  of  the  Virginian  estate  of  George  Wash- 
ington; and  it  was  he  who  superintended  the 
digging  of  the  "Washington  cttcb,'"  the  first 
step  in  its  reclamation.  In  1899,  the  Dismal 
Swamp  Canal,  connecting  Chesapeake  Bay 
with  Albemarle  Sound,  first  opened  in  .1828, 
and  to  the  close  ot  the  Civil  War  a  tamous 
historic  waterway,  was  reopened  for  naviga- 
tion. It  extends  from  the  village  of  Deep 
Creek  Va.,  to  South  Mills,  N.  C.  a  distance  of 
22  miles ;  and  is  one  of  the  most  important  links 
in  the  chain  of  inland  watenvays  extending 
along  the  coast  from  New  York  to  Florida,  A 
marked  advantage  o£  the  restored  canal  is  that  it 
enables  shipping:  to  avoid  the  dangers  of  Cape 
Hattcras-  another  is  that  it  will  furnish  the 
means  of  inland  and  protected  navigation  for 
the  smaller  vessels  of  the  navy  and  the  revenue 
service.  Although  only  22  miles  long  it  opens 
ap  2,500  miles  of  inland  navigation.  The  im- 
provement ot  this  canal  cost  Ine  United  States 
government  nearly  $1,000,000.  Little  Dismal 
and  several  smaller  swamps  are  along  the  coast 
of  North  Carolina;  area,  about  2,000.000  acres. 

DISHA8,  Saint,  according  to  ancient 
legends  based  on  doubtful  authoritv,  the  name 
of  the  penitent  thief  who  died  on  the  cross  be- 
side Jesus  Chrial ;  that  of  die  impenitent  thief 
being  given  as  Gcsmsa. 

DISPART  (Lat.  dtsparlire.  to  divide 
apart),  the  difference  between  the  semi-diam- 
eter of  the  base  rin^  at  the  breech  of  a 
gun  and  that  of  the  nng  at  the  swell  of  the 
muzzle.  On  account  of  the  dispart  the  line  of 
aim  makes  a  small  angle  with  the  axis, 
so  that  the  elevation  of  the  latter  above  the 
horizon  is  greater  than  that  of  the  line  of  aim. 
In  modem  guns  the  dispart  is  of  no  conse- 
quence on  account  of  the  present  placing  of  the 
sights  on  the  mount  and  not  on  the  gun. 


DISPKNSAKY  is  literally  a  place  where 
medicine  or  food  is  weighed  out  for  distribu- 
tion; in  our  own  day  the  term  iK  applied  to  a 
charitable  institution  where  medical  and  surgi- 
cal aid  are  givecv  without  charge  to  those  who 
desire  or  need  them.  Such  dispensaries  are 
found  in  most  large  towns  of  the  United 
States  and  Europe.  In  the  Old  World  they 
originated  in  the  monasteries.  The  modern 
dispensary  system  in  England  was  inaugurated 
in  London  in  168?.  The  oldest  institution  of 
that  kind  in  the  United  States  was  opened  in 
New  York  in  1795, 

flares  compiled  by  the  American  Hospital 
Assoaation  show  that  the  number  of  dispen- 
saries has  grown  from  200  in  1904  to  over  2,300- 
in  the  fall  of  1916.  Of  these  about  1,000  were 
dispensaries  for  the  sick  poor,  treating  general 
diseases,  while  the  remaining  1,300  were  puh- 
lie  health  dispensaries  estabusbed  for  the  re- 
lief and  particularly  the  prevention  of  such 
cqmmimicable  diseases  as  tuLerculosis. 

The  dispensaries,  foimded  and  maintained 
for  the  relief  of  the  sick  poor,  have  been 
greatly  abused  in  Europe  as  well  as  in  the  Uni- 
ted States  and  to  a  large  extent  have  become 
die  propagators  of  pauperism.  In  1897  it  was 
estimated  that  in  Albany  21  per  cent,  in  Brook- 
lyn 3!  per  cent  and  in  New  York  71  per  cent 
of  the  population  (inclusive  of  subuifian  pa- 
tients) applied  for  free  treatment  in  the  dis- 
pensaries. In  1899,  with  the  view  of  remedying 
matters,  it  was  enacted  in  New  York  State  that 


taken,  only  50  per  cent  of  those  aided  are  in 
-need  of  what  is  practicaltv  gratuitous  medical 
relief.  In  Boston  in  1909  it  was  estimated  that 
diose  who  attended  free  dispensaries  equalled 
over  25  per  cent  of  the  entire  population  of  the 
city.    The  weakness  of  the  position  is  that  pub- 


lic clinics  are  attended  by  fee-paying  students 
and  doctors  eager  for  dispensary  experience 
and  that  for  their  sakes  patients  must  be  ob- 
tained, who,  as  an  equivalent  for  free  treatment, 
are  expected  to  appear  before  a  medical  class, 
submit  to  public  examination  and  be  the  text  for 
a  medical  or  surgical  lecture. 

Consult  Goldwater,  'Dispensary  Ideals:  a 
Plea  for  Dispensary  Reform*  (Philadelphia 
1909) ;    Report  of   the   Boston   Dispensary   for 

1911.  and  those  of  New  Yoric  Stale  Board  of 
Charities  for  1878,  1897  and  1905 :  and  anicies 
in  the  Maryland  Medical  Journal  for  Mardi 
1907,  "Suggestions  for  Reorganiiation  of  ffos- 
IHtal  Out-patient  Departments^ ;  and  Canaditut 
Journal  of  Medicine  and  Surgery  for  January 

1912,  'The  Out-patient  Clinic* 
DISPENSATION,  in  canon  law,  is  the  re- 
laxation of  a  law  in  a  particular  case:  it  is  an 
act  for  which  the  lawgiver  is  competent  as  re- 
gards laws  enacted  by  himself  or  by  his  prede- 
cessors to  whose  powers  he  succeeds.  It  dif- 
fers from  absolution,  for  it  not  only  forgives 
the  illegal  act  but  validates  its  results.  It  is  ' 
claimed  for  the  Supreme  Pontiff  that  he  can  dis- 
pense in  matters  where  the  jus  divinunt  springs 
from  a  human  act  of  will,  as  in  vows  and 
promissory  oaths  (Liguori)  :  in  such  case  ea-iu- 
ists  hold  that  the  Pope  does, not  do  away  with 

the  JHS  divinutn  but  removes  the  ground  of  the  ;j  Ip 
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obligation  of  oath  or  vow :  in  the  words  of 
Aquinas,  'He  determines  what  is  pleasing  to 
God,»  The  claim  of  power  in  the  Pope  to  do 
this  rests  on  the  power  granted  to  Saint  Peter, 
of  loosing  and  binding.  Dispensa.cions  were 
for  centuries  granted  by  bishops  Co  their  sub- 
jects, not  only  from  diocesan  or  provincial 
Statutes,  but  even  from  laws  imposed  by  a  gen- 
eral council  or  by  the  Pope;  but  since  the 
time  of  Innocent  III  (d.  1216)  the  right  has 
been  claimed  as  a  prerogative  of  the  Supreme 
PontifF.  Bishops  t^  their  ordinary  power  can 
dispense  from  the  laws  and  statutes  of  their 
own  diocese  and  from  the  general  laws  of  the 
Church  by  virtue  of  powers  delegated  by  the 
Pope,  as  in  most  vows  and  in  the  Taws  relating 
to  fasts,  abstinences,  observance  of  holidays, 
etc.  In  1534  Henry  VIII  decided  that  for  his 
realm  applications  should  no  longer  be  made  to 
Rome,  and  this  assumption  of  ecclesiastical 
rights  he  conferred  on  the  archbishop  of  Can- 
terbury. Dispensations  are  generally  obsolete 
in  the  Anglican  Church,  but  bishops  have  power 
of  issuing  special  marriage  licenses  and  per- 
mitting non-residence  and  the  holding  of  two 
benefices. 

DISPERSION,  an  optical  term  applied  to 
the  angular  separation  experienced  by  the  com- 
ponent rays  of  a  pencil  of  light  on  emerging 
from  a  refracting  medium,  whose  surfaces  are 
not  parallel  to  each  other,  as  in  the  case  of  the 
common  prism.  The  nature  of  this  phenome- 
non was  first  clearly  expounded  by  Sir  Isaac 
Newton  in  1666  and  is  accounted  for  by  the  dif- 
ferent ^>eeds  of  light  of  dilterent  wave-lengths 
in  the  same  refracting  medium.  The  refractive 
index  of  a  transparent  medium  is  different  for 
different  kinds  of  light.  Thus,  when  white 
light  passes  throng  a  given  prism,  the  rays  of 
different  refrangibility  of  which  it  is  composed 
are  bent  by  diSereat  amounts  from  their  orig- 
inal common  direction.  They  are  said  to  be 
dispersed.  The  dispersion  for  the  g^ven  prism 
depends  upon  the  difference  of  the  refractive 
indices  of  the  extreme  rays  of  the  visible  spec- 
trum. It  varies  with  the  substance  and  the  an- 
g^e  of  the  prism.  The  relative  breadth  of  any 
two  parts  of  the  spectrum  varies  with  the  sub- 
stance of  the  prism.  This  constitutes  the  so- 
called  irraticmality  of  dispersiMi.  In  geneial, 
rays  of  short  wave-length  are  more  refracted 
than  rays  of  long  wave-length,  but  in  some  re- 
fracting media  tnis  law  breaks  down  in  part. 
This  is  knovm  as  anomalous  dispersion.    The 


Q  a  transparent  medium.    See  Ltcht. 

DISPLAYED,  a  heraldic  term  used  to  de- 
scribe the  position  of  an  eagle  or  other  bird 
with  its  wings  expanded. 

DISPOSSESS,  in  law,  to  put  out  of  pos- 
session, to  dislodge  and  evict ;  to  deprive  of 
actual  occupancy,  particularly  of  real  property. 
Dispossess  proceedings  are  begun  against  a 
tenant  who  is  then  served  with  a  dispossess 
warrant,  and  ejectment  from  the  premises  fol- 
lows.   See  Ejectment  and  EvicnON. 

DISPUTATIONS,  Historic.  Public  de- 
bates on  reli|i^ous  questions  are  of  very  ancient 
origin  according  to  the  tradition  in  the  Midrash 
which  represents  Abraham  as  holding  a  debate 
with  Nimrod.  In  ISO  e.a  a  debate  was  held  ui 
Alexandria  before  Ptolemy  Philomater  on  the 


comparative  pureness  and  completeness  of  the 
Jewish  and  Samaritan  text  of  the  Old  Testa- 
ment. Later,  Jews  and  Romans  debated.  In 
the  early  Christian  Church  debates  were  held 
with  the  Jews.  Two  are  of  especial  prominence : 
the  debate  of  Athanasius  with  Zaccheus  and  the 


Italy  publicly  disputed  various  questions.  A 
great  disputation  was  held  at  Paris,  2S-27  June 
1240,  in  the  presence  of  Queen  Blanche,  mother 
of  Louis  IX,  and  a  great  number  of  pnests  and 
rabbis.  Another  famous  debate  took  place  at 
Barcelonaj  20  June  1263,  on  the  question  whether 
the  Messiah  nad  appeared  or  not.  It  was  at 
the  royal  palace  in  the  presence  of  Tames  I  of 
AragoD  and  his  court.  Benedict  XIIl  presided 
over  a  great  debate  which  was  held  with  great 
pomp  and  numbers  at  Tortosa  beginning  in  Feb- 
ruary 1413  and  ending  November  1414.  It  was 
probably  the  longest  debate  in  history,  having 
69  sessions  and  many  debaters.  The  councils  of 
the  Church  were  often  nothing  more  than  dis- 
putations. The  establishment  of  universities 
and  the  granting  of  degrees  funier  extended 
the  scope  of  the  public  debate.  Manv  of  the 
institutions  held  a  weekly  debate  where  the 
entire  faculty  assembled  and  a  master  presided. 
TTie  presiding  officer  proposed  theses  which 
were  attackea  in  turn  by  various  masters  while 
the  bachelors  defended  the  thesis  of  their  mas- 
ter. The  Middle  Ages  laid  great  emphasis  on 
disputations.  "Such  intellectual  tournaments  in 
which  the  students  were  taught-  to  defend  a 
thesis  against  attack,  did  more  to  enable  them 
to  ^rasp  a  subject  dian  the  mute  and  solitary 
reviewing  and  cramming  of  our  modem  exam- 


triumph  of  success,  and  the  disgrace  of  defeat, 
in  order  to  emphasize  the  value  of  what  had 
been  learned,  together  v^th  the  imporiance  of 
an  alert  wit  and  constant  readiness  to  use  it* 
(F.  Paulsen).  After  the  Middle  Ages  the 
weekly  disputations  declined  in  use  and  were 
largely  succeeded  by  the  Seminar  system.  The 
candidate  for  the  doctorate  published  a  thesis 
or  theses  and  defended  them  against  all  comers, 
a  custom  which  still  prevails  in  some  European 
universities.  It  was  in  keeping  with  this  custom 
that  Martin  Luther  posted  his  95  theses.  The 
famous  Leipzig  disputation  of  Andrew  Boden- 
Btein  of  Carlstadt  against  John  Eck  and  of 
Luther  against  Eck  covered  a  period  of  22  days, 
both  sides  claimiiig  the  victory.  In  Switzer- 
land the  public  disputations  of  the  Reformation 
began  with  that  of  Zurich,  which  opened  29 
Jan.  1S23.  More  than  600  men  of  eminent  rank 
and  scholarship  were  present  Zwin^i  ddiated 
against  Fiber  and  won.  In  December  1524 
Stor,  a  priest,  debated  against  clerical  celibacy 
and  the  same  fflonA  Farel  also  conducted  a 
disputation.  Another  disputation  in  whidi  Eck 
represented  the  Papal  party  was,  held  at  Baden 
in  1526.  HaUer  of  Bern  and  CEcoIampadius  of 
Basel  opposed  him.  The  treatment  of  the  rep- 
resentatives of  Bern  and  Basel  was  such  that 
their  home  supporters  were  dissatisfied  and 
another  disputation  was  arranged  for  which 
took  place  at  Bern  ?-27  Jan.  1S28.  Zwingli 
was  present  and  (here  was  no  notable  debater 
on  the  other  side.  After  the  printing  presses 
became  more  common  the  public  debate  was 
largely  succeeded  by.  the  printed  debate  made 
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esiKcially  noteworthy  in  the  Marprelate  and 
Dnstic  controversies.  A  great  disputation  was 
held  in  Geneva  in  May  1535  in  which  Virct 
and  Farcl  took  part  gainst  Jean  Chapuis. 
Farel  and  Viret  also  debated  at  Lausanne  in 
October  1S36,  in  a  public  disputation  with  the 
Papal  party.  In  'The  Cyelopatdia'  edited  by 
Abraham  Rees,  we  find  that  'The  Port  Royalists 


take 


dis- 


ments  of  a  tniud,  employed  singly  : 

ination  of  any  subject,  are  usu^Iy    .  _  ..  ._  . 

languid ;  the  mind  needs  a  certain  degree  of  heat 


e  usu^Iy  too  cool  and 


0  awake  its  ideas.  Now,  by  the  oppositions 
dispute  we  come  to  find  wherein  the  difficulty 
lies,  and  the  vigor  the  mind  has  acquired  en- 
ables us  to  surmount  it.*  Some  debates  have 
occurred  in  America  which  attracted  wide  at- 
tention. Alexander  Campbell,  founder  of  the 
Disciples  Qiurch,  was  a  great  debater.  At 
Cincinnati,  Ohio,  13-21  Apnl  1829,  he  debated 
with  Robert  Owen  of  Lanarlc,  Scotland,  on  the 
•Evidences  of  Christianity.*  Again  at  Qncin- 
nati,  13-21  Tan.  1837,  he  debated  on  the  Roman 
Citholic  religion  with  Rl  Rev.  John  B.'Purcell, 
bishop  of  Gndnnati.  Mr.  Campbell  also  de- 
bated with  Rev.  Nathan  L.  Rice,  at  Lexington, 
Ky.,  15  Nov.  to  2  Dec.  1843,  on  Christian  bap- 
tism. The  report  of  the  debate  fills  a  volume  of 
912  pages.  Oncinnati  was  the  place  for  another 
noiewonby  debate,  1.  2,  3  and  6  Oct.  1845,  on 
the  "Sinfuiness  of  Slavery.'  The  debaters  were 
both  Presbyterian  clergymen  of  Cincinnati, 
Rev.  J.  Blanchard  and  Rev.  Nathan  L.  Rice.  A 
public  debate  was  held  at  Genoa,  N.  Y,,  begin- 
ning 28  Dec  1847  and  ending  5  Jan.  1848, 
between  David  Holmes,  a  Methodist,  and  John 
M.  Austin,  a  Universalist,  on  the  doctrines  of 
the  'Atonement,*  'Universal  Salvation*  and 
•Endless  Punishment.'  A  debate  was  held  near 
Oncinnati  in  1860  on  the  "Coming  of  the  Son 
of  Man,*  *£Ddless  Punishment"  and  'Universal 
Salvation*  between  Erasmus  Manford  of  Saint 
Louis,  editor  of  a  magazine,  and  Senjanun 
Franklin  of  Gncinnati,  editor  of  the  Avteritan 
Review.  A  nine  days'  debate  was  held  at 
Vienna,  111,  in  August  J868,  covering  'Baptism,* 
the  'Work  of  the  Holy  Spirit,"  the  'Discipline 
of  the  Methodist  Episcopal  Church"  and 
•Human  Creeds.*  The  debaters  were  dark 
Braden  of  the  Qiurch  of  Christ  and  George  W. 
Hughey  of  the  Methodist  Episcopal  Church.  A 
large  volume  of  nearly  700  pages  was  probably 
the  only  result  of  the  debate.  There  have  been 
many  informal  debates  between  Arminians  and 
Calvinists,  Methodists  and  Baptists,  Episco- 
palians and  Dissenters  when  tne  discussions 
were  not  printed.  The  American  political  de- 
lates have  furnished  one  of  the  most  brilliant 
contributions  to  the  forensic  history  of  the 
United  States. 

SAUtTEL  G.  Aykes, 
Garret!  Biblical  Institute. 
DISRAELI,    Bsnjuain.      See    Bbacoitb- 

TIELD. 


1848.  His  father,  Benjamin  D'lsraeli,    

descendant  of  a  family  of  Spanish  Jews  which 
.,had  settled  at  Venice  ift  the  15th  century  to 
escape  the  persecutions  of  the  Inquisition,  He 
was  educated  at  Enfield  and  Amsterdam.     In 


1791  ^tpearcd  the  first  volume  of  his  'Curiosi- 
ties orLiterature,'  the  most  entertaining  of  his 
works  and  that  by  which  he  is  best  known  at 
the  present  day.  This  work,  the  sixth  and 
concluding  volume  of  which  was  published  in 
1834,  passed  through  12  editions  in  the  author's 
lifetime.  Its  success  was  such  as  to  determine 
D'Israeli  to  pursue  the  same  path  through  the 
literary  field,  the  collection  of  instructive  and 
amusing  gossip  relative  to  literary  men  and 
their  writings.  From  this  period  up  to  1812  he 
appears  to  have  been  principally  engaged  in  the 
collection  and  preparation  of  literary  materials, 
the  results  of  his  labors  appearing  in  the  fol- 
lowing works,  poblished  between  mat  year  and 
1822:  'Calamities  of  Authors';  'Quarrels  of 
Authors,  or  Memoirs  of  Literary  Controversy' ; 
and  'Inquiry  into  the  Literary  and  PoliUcal 
Qiaracter  ol  Jai       -  •     ■"■ 


These  t 


!  afterward 


In  1828  appeared  the 
commencement  of  bis  'Life  and  Reign  of 
Charles  I,'  a  work  ooo^lcted  in  1830.  In  1841 
appeared  his  'Amenities  of  Literature.'  He 
^o  wrote  several  romances.  D'Israeli  was  a. 
man  of  a  pensive  and  sohtary  turn  of  nund 
and  his  life  was  quite  that  of  a  literary  redme, 
spencUng  the  greater  part  of  his  time  in  his 
library,  and  on  terms  of  friendship  -mth  Scott, 
ByT<M  and  BuJwer-L^tton.  He  abuidoned  Juda- 
ism for  Chiiatlanity  m  1817.  A  memoir  of  hitiL 
prefixed  to  a  new  edition  of  bis  'Cariosities  ot 
Literature^'  was  publiafaed  by  his  eldest  son, 
Benjamin  IXsraeli,  afterward  Eari  of  Beacons- 
field  (q.v.). 

DISRUPTION,  the  name  commonly  ap- 
plied in  Scotland  to  the  act  by  whidj,  in  1843, 
about  500  ministers  of  the  Established  Church 
gave  up  their  hvings  to  vindicate  principles 
which  they  held  to  be  essential  to  the  purity  of 
the  Church  and  in  harmony  with  its  earlier 
history.  A  conflict  between  the  civil  courts  and 
the  Qiurch  on  the  question  of  lay  patronue 
was  its  immediate  cause.  The  founders  of  the 
Free  Church  held  themselves  at  liberty  to  re- 
turn when  the  Church  which  they  had  left  had 
abandoned  its  attitude  and  revindicated  its  in- 
dependence of  the  civil  power.  See  Fbee 
Chubch;  United  Fkee  Chukcb  of  Sootland, 

DISSECTION,  the  process  of  studying  the 
parts  or  organs  of  animals  oi  plants  by  cutting 
or  tearing  operations.  Practically  no  complete 
knowledge  of  the  structure  of  organized  bodies 
can  be  obtained  in  any  other  way  than  by  com- 
plete dissection,  and  in  human  anatomy  its  place 
in  the  curriculum  is  most  important  The  dis- 
section of  human  bodies  in  the  study  of  anatomy 
has  probably  taken  place  as  long  as  we  know 
the  history  of  civilization;  although,  in  certain 
countries  and  at  certain  ages,  the  practice  of 
human  dissection  has  been  forbidden  by  certain 
ruling  classes, —  at  one  time  the  Church,  another 
time  the  state,  another  time  the  aristocrat,  at 
another  time  public  opinion.  At  the  present 
time,  however,  dissection  of  the  dead  body  is 
recognized  to  be  a  prime  essential  to  the  study 
and  throt^out  all  dvilixed 
videly  practised. 

DISSECTION  WOUNDS,  wounds  made 
cutting  instruments,  during  the  process  of 
isection,  which  differ  from  ordinaiy  wounds 
of  accidental  origiiL  largely  in  their  greater 
i:«is:i:i..  •_   i i_/ — .^^  ^y  pus-produdJOg 


medicine, 


liabili^  to  become  infected 
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bacteria.  The  human  body  after  death  makes 
an  excellent  host  for  a  number  of  these  septic 
organisms,  notably  the  staphylococci  and  strep- 
tococci. It  is  by  the  entrance  of  these  usually 
present  organisms  into  the  wounds  that  this 
ready  infection  takes  place.  Dissection  wounds 
frequently  prove  fata!  ^3y  the  extension  of  the 
infection,  with  resulting  blood  poisoning.  Great 
care  should  be  taken  by  alt  students  of  anatomy 
as  welt  as  by  undertakers  and  their  assistants  in 
order  to  avoid  accidents  of  this  kind.  See 
Blood  Poisoning;  Pyemia, 

DISSEIZIN,  dis-se'zln,  or  DISSEISIN 
(Fr.  dessaisir,  to  disseize,  deprive  of),  is  the 
dispossessing  one  of  a  freehold  estate,  or  in- 
terruplin^  his  seizia  'It  is  a  wrongful  putting 
out  of  him  that  is  seized  of  the  freehold,  not, 
as  in  abatement  or  intrusion,  a  wronRfui  entry, 
where  the  possession  was  vacant,  but  an  altade 
upon  him  who  is  in  lawful  possession,  and 
turning  him  out.  It  is  an  ouster  from  a  free- 
hold in  deed  as  abatement  and  intrusion  are 
ousters  in  law."  Under  the  feudal  law,  when 
a  vassal  wa?  admitted  to  an  eatate  by  the  cere* 
mony  of  investiture  he  was  said  to  be  seized 
of  it.  The  disseizing  of  him  was  the  turning 
him  out  of  his  fee.  This  term  is  synonymous, 
in  modern  law,  with  'adverse  possession.* 
There  is  also  what  is  called  in  law  disseizin  by 
election,  when  a  property  holder  chooses  to 
consider  himself  disseieed  of  certain  real  estate, 
in  order  to  avail  himself  of  remedies  at  law 
^iplicable  only  to  a  disseizee.  Equitable  dis- 
seizin is  where  a  person  is  wrongfijl}  deprived 
of  the  equitable  seizin  of  land,  e.g.^  of  the 
rents  and  profits.  A  tiile  by  disseiiin  is  a  good 
title  against  all  but  the  rightful  owner. 

DISSENTERS,  the  common  name  by  which 
in  England  all  Christian  denominations,  except' 
ing  that  of  the  Established  Churches,  are 
usually  designated,  though  in  acts  of  Parliament 
it  generally  incluaes  only  Protestant  dissenters, 
Roman  Catholics  being  referred  to  under  their 
Specific  name.  The  name  Js  not  applied  to  those 
bodies  which  dissent  from  the  Established 
Church  in  Scotland.  The  term  non-conformists 
is  often  used  as  synonymous  with  dissenters 
(see  NON-coNFOSMisTs).  Within  recent  years 
uie  term  "Free  Churches"  has  been  applied  with 
the  same  signification  to  dissenting  bodies. 

DISSEPIMENT,  in  botany,  a  division  of 
the  ovary;  a  true  dissepiment  is  formed  when 
the  carpels  are  so  united  that  the  edpes  of  each 
of  the  contiguous  ones  by  their  union  form  a 
septum.  Each  dissepiment  is  formed  by  a 
double  wall  of  two  lamim;  when  the  carpels 
are'  placed  side  hy  side,  true  dissepiments  must 
be  vertical  and  not  horizontal.  A  spurious  or 
false  dissepiment  is  formed  when  the  divisions 
are  not  joined  by  the  union  of  the  edges  of  con- 
tiguous carpels.  They  are  often  horizoutal,  and 
are  then  called  phragmata.  In  the  Cruciferse 
they  are  vertical, 

DISSOCIATION,  w  chemistry,  b  the  reso- 
lution of  a  •substance  into  other  substances, 
whose  molecules  have  a  simpler  constitution; 
but  the  word  is  usually  applied  only  to  those 
reversible  resolutions  in  which  the  secondary 
products  are  capable  of  recombining  to  form 
the  primitive  substance,  when  the  conditions 
Ihat  led  to  the  dissociation  are  removed  or  re- 
versed.    Dissociation  is  therefore  to  be  con- 


trasted with  "decomposition,^  for  the  latter 
word  is  used  without  anv  implication  as  to  the 
subsequent  behavior  of  the  products  into  which 
the  primitive  substance  is  resolvei 

Dissociation,  in  the  usual  sense  of  the  word, 
is  induced  directly  by  the  application  of  heat, 
and  many  cases  of  it  have  been  exhaustively 
studied.  Calcium  carbonate  may  be  taken  as  an 
example.  When  this  substance  is  heated  in  a 
closed  vessel  it  parts  with  a  portion  of  its 
carbon  dioxide  and  becomes  reduced  to  a  mix- 
ture of  calcium  oxide,  calcium  carbonate  and 
free  carbon  dioxide  gas.  The  decomposition 
proceeds  only  up  to  a  certain  limit,  however, 
and  if  (as  in  'bumin^^  limestone  for  the  pro- 
duction of  quidcljmc)  it  is  desired  to  reduce  the 
carbonate  of  calcium  entirely  to  the  form  of 
the  oxide,  it  is  necessary  to  provide  for  the 
removal  of  the  carbon  dioxide  gas.  If  the 
operation  be  carried  out  in  a  strong  closed  vessel 
which  contains  nothing  but  calcium  carbonate, 
calcium  oxide  and  carbon  dioxide,  the  decom- 
position proceeds  only  until  the  liberated  carbon 
dioxide  attains  a  definite  pressure  called  the 
pressure  of  dissociation,  which  is  always  the 
same  for  the  same  temperature,  and  bears  no 
relation  to  the  quantity  of  calcium  carbonate 
that  is  present,  provided  some  quantity  of  it 
(no  matter  how  httle)  still  remains.  Sir  James 
Hal!  showed,  many  years  a^,  that  when  calcium 
carbonate  is  confined  in  this  way  it  may  even  be 
fused  without  undergoing  decomposition  to  ai^ 
considerable  extent. 

The  explanation  of  these  curious  facts  is, 
that  the  carbon  dioxide  is  continually  combining 
trilh  the  calcium  oxide  in  certain  parts  of  the  i 

vessel  with  the  production  of  calcium  carbonate,  I 

while  in  other  parts  of  the  vessel  the  calciunl 
carbonate  is  simultaneously  dissociating  into 
free  calcium  oxide  and  free  carbon  dioxide. 
The  recombination  proceeds  with  a  velocity  that 
is  proportional  to  the  density  of  the  free  ^s, 
while  the  dissociation  proceeds  with  a  velociv 
■which,  for  the  purpose  of  illustration  at  all 
events,  may  be  re^rded  as  constant.  It  follows 
that  at  low  densities  of  the  gas  the  dissociation 
will  proceed  faster  than  the  recombination,  the 
result  being  that  the  density  of  the  free  gas 
will  increase.  But  this  will  also  cause  the  re- 
combination to  proceed  faster,  and  finally,  when 
the  density  of  the  gas  reaches  a  certain  critical 
value,  the  recombination  and  dissociation  will 
proceed  with  equal  velocity  and  a  state  of  ap- 
parent equilibrium  will  be  attained.  No  further 
visible  decomposition  of  the  carbonate  will  take 
place,  unless  the  equilibrium  is  disturbed  by  the 
removal  of  some  of  the  carbon  dioxide  (in 
which  case  the  dissociation  will  again  proceed 
until  the  same  critical  density  of  the  free  gas 
is  restored^,  or  by  a  further  increase  of  tem- 
perature (in  which  case  the  dissociation  will 
proceed  until  the  density  of  the  gas  attains  to 
a  new  critical  value,  hi^er  than  the  first  one, 
and  whose  value  depends  upon  nothing  but  the 
new  temperature  to  whtdi  the  system  has  been 
raised).  Reactions  such  as  the  one  here  de- 
scribed thorou^ly  refute  the  old  doctrines  of 
chemical  affinity,  which  taught  that  two  sub- 
stances either  will  or  will  not  combine  under 
given  circumstances,  according  as  the  chemical 
"affinities"  of  the  constituent  elements  would 
be  more  or  less  thoroughly  "satisfied*  in  the 
possible  new  compound  than  they  are  in  the 
separate  substances  that  might  ^ombioe  bo  pro- 
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duce  that  compound.  In  the  case  considered 
above,  combination  and  decomposition  go  on 
simultaneously,  and  the  only  question  is,  which 
of  the  two  will  proceed  the  faster  tmder  given 
conditions.  fSee  Equilibriuu,  Cheuical). 
The  quantitative  study  of  the  phenomena  of 
dissociation  is  beset  with  difficulties,  for  the 
extent  of  the  dissociation  cannot  be  ascertained 
with  satisfactory  precision  in  all  cases.  The 
products  into  whidi  the  primitive  substance  is 
resolved  arc  (by  the  definition  of  (Kssociation) 
capable  of  recombining  when  the  conditions  that 
lead  to  the  dissociation  are  removed.  Hence  it  is 
by  no  means  easy  to  determine  what  proportion 
of  a  compound  is  dissociated  under  gnven  cir- 
cumstances. When  (as  in  the  case  of  calcium 
carbonate)  the  primitive  substance  and  one  dis- 
1  product  are  soHd,  and  the  other  dis- 


sociation product  is  ^seous.  the  extent  of  the 
dissociation  may  be  inferred  by  computing  the 
mass  of  the  free  gas,  from  observations  of  its 
volume,  pressure  and  temperature.  When  the 
original  substance  and  the  products  of  dissocia- 
;  all  ^seous,  the  problem  becomes  ex- 


nitrogen  tetroxide,  NiO^  which  dissociates  in 
the  oxide  Np^  the  degree  of  dissodation  may  be 
inferred  optically,  since  N«0»  is  nearly  colorless, 
while  NO)  has  a  pronounced  brcwnish-red  color. 
In  other  cases,  the  extent  of  the  dissociation  may 
be  inferred  from  observations  of  the  vapor 
density  of  the  mixture.  This  method  has  been 
used  quite  successfully  in  the  case  of  iodine, 
the  vapor  denst^  of  this  element  indicating  a 
molecular  fonniua  of  Ii  at  temperatures  below 
700°  C  and  I  at  temperatures  above  1,500*  C, : 
while  at  intermediate  temperatures  the  vapor 
is  a  mixture  of  I  and  !■.  The  diasociatfon  of 
acetic  add  vapor  has  been  studied  by  the  vapor 
density  method  and  also  by  observing  the  spe- 
cific heat  of  the  mixture  at  different  tempera- 
tures, the  specific  heat  being  assumed  to  be 
greater  fon  account  of  the  work  done  in  sep- 
arating tne  molecules)  as  the  dissociation  pro- 
ceeds than  it  is  before  the  dissociation  begins, 
or  after  it  is  complete. 

Certain  compounds  (such  as  sodium  chlo- 
ride) appear  to  be  more  or  Jess  completely 
dissociated  when  they  are  dissolved  in  water; 
but  the  constituents  into  which  they  are  re- 
solved possess  certain  distinctive  properties  that 
ate  not  manifested  by  the  resolved  parts  of  sub- 
stances that  are  dissociated  by  the  action  of 
beat.  For  this  reason  it  is  now  usual  to  dis- 
tingTiisb  this  particular  phenomenon  by  a  special 
natne,  and  the  dissociation  that  occurs  in  such 
cases  is  called  'ionization.'    See  Electiolvsib; 

S«.tJT10NS. 

DISSOCIATION  (in  piychology).  In 
certain  pathological  conditions  the  normal  nexus 
of  relations  which  pervades  the  consciousness 
of  an  individual  undergoes  a  profound  altera- 
tion, and  for  all  that  memory  can  do,  a  portion 
of  the  experience  becomes  a  sort  of  enclave, 
cut  off  from  its  associates  by  boundaries  bar- 
ring out  all  recollection.  Such  a  portion  of 
experience  is  said  to  be  dissociated  from  its 
companion  states.  As  is  indicated  in  the  article 
Personality,  Disorders-  of.  the  nature  of  a 
dissociated  portion  of  experience  may  vary  be- 
tween wide  limits.  It  may  be  a  longitudinal 
splinter,  consisting  of  the  s^uli  received  by 
an  anesthetic  lijnb  and  the  volitions  expresnstid 


thereby,  or  a  stratum  in  practically  undisputed 
sway  of  the  individual  over  a  given  period  of 
time,  or  as  is  veiv  frequently  the  case,  it  may 
both  coexist  and  alternate  with  the  primary  con- 
dition. Furthermore,  the  primary  and  secondary 
conditions  may  or  may  not  be  of  equal  com- 
pleteness and  of  equally  sharp  outlines.  One 
condition  is  Kkely  to  have  a  certain  degree  of 
insiriit  into  the  experiences  of  the  other. 

The  physiological  basis  and  psychological  sig- 
nlfieance  of  dissociation  are  alike  matters  of  the 
greatest  interest.  It  has  been  asserted  by  Sidis 
and  other  writers  that  the  physiological  basis 
of  multiple  personality  is  a  change  in  the  con- 
ductivity of  the  interconnections  between  the 
neurons.  A  theory  of  this  sort,  however  con- 
venient it  may  be  as  a  means  of  summariEing  the 
known  phenomena,  is  worthless  for  explanatory 
purposes  because  of  our  profound  ignorance  of 
the  processes  of  nerve-conduction  and  because 
of  the  practical  impossibility  of  studying  dia 
anatomy  of  the  intertwining  of  the  dendrites  of 
different  neurons,  except  as  mass-phenomena. 
The  psychological  agmficance  of  dissociation 
de^nds  on  whether  the  self  as  the  uni^r  of;  con- 
sciousness is  or  is  not  sometlu'ng  superadded  to 
the  system  of  experiences  it  unites.  If  the  self 
is  not  something  beyond  the  system  it  states,  it 
follows  that  the  result  of  a  complete  dissocia- 
tion is  the  formation  of  two  (Ustinct  selves, 
which,  as  Sidis  puts  it,  share  the  same  body  in 
a  manner  analogous  to  the  heads  of  a  two- 
headed  monster.  On  the  other  hand,  if  the  self 
is  an  entity  entirely  beyond  its  experiences,  it 
becomes  possible  and  even  likely  that  the  du- 

flicity  of  a  dissociated  self  is  fictitious.  See 
'EKSONAUTY,  Disorders  of,  and  consult  the  bib- 
liography there. 

DISSOLUTION,  the  resoiuuon  of  any 
body  into  the  smallest  parts  by  chemical  agcscy. 
In  English  pohtics,  the  act  of  dissolving  or  put- 
ting an  end  to  the  existence  of  a  Parliament.  It 
differs  from  a  prorogation,  which  is  the  continu- 
ance of  a  Parliament  from  one  session  to  an- 
other, and  from  an  adjournment,  which  is  its 
continuance  from  one  day  to  another,  A  disso- 
lution is  the  civil  death  of  a  Parliament  and  this 
may  be  effected  in  three  ways:  (1)  By  the  pre- 
rogative of  the  sovereign  acring  on  yte  advice 
of  his  ministers  ^  this  advice  may  be  due  to 
various  causes,  the  most  important  being  the 
loss  of  support  of  a  majority  of  the  House  of 


now  stands  the  Parliament  must  expire  or  die  a 
natural  death  at  the  end  of  every  seventh  j;ear, 
if  not  sooner  dissolved  by  the  royal  prerogative ; 
but  the  custom  is  to  dissolve  not  later  than  the 
sixth  vcar  of  a  Parliament.  A  situation  without 
preceaent  in  modern  times  arose  after  the  out- 
break of  the  Great  War  in  1914,  when  the  life 
of  the  Parliament  elected  in  1910  and  whidi  it 
was  intended  should  expire  on  30  Oct  1915  was 
extended   from   tiine   to   time   by   special   acts. 

The  demise  of  the  Crown  was  formerly  fol- 
lowed automatically  by  a  dissolution  of  Parlia- 
ment, but  since  1867  nie  life  of  Parliament  re- 
mains unaffected  by  the  death  of  the  sovereign, 

DISSOLUTION  OF  COKPDRATIONS. 
See  CoitPoBATioNS,  Lecal. 

DISSOLVING  VIEWS,  paintings  upon 
^ass  magnified  and  thrown  with  great  distinct- 
ness upon  a  screen  by  means  of  one  qr^wo         . 
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magic  lantems  with  stronK  lenses,  and  illumi- 
nated by  the  axyhydrogen  light.  If  one  lantern 
U  used  the  picture  is  drawn  out  of  focus  gradu- 
ally, and  a  second  substituted,  which  is  brou^t 
gradually  into  focus,  thus  producing  the  haze 
and  brilliancy  which  have  gained  this  sort  of 
exhibition  its  name.  If  two  lanterns  are  used, 
they  are  placed  side  by  side  with  their  lens 
tubes  slightly  convergent,  so  that  the  images 
may  be  superposed  on  the  screen.  An  opaque 
rectangular  shutter,  capable  of  revolving  verti- 
cally upon  a  pivot  fixed  midway  between  the 
lanterns,  is  placed  before  the  lenses  in  such  a 
trasition  that  when  horizontal,  it  cuts  off  one- 
faalf  of  the  pencil  of  light  from  eadi  lens. 
When  this  shutter  is  made  to  revolve  through 
a  small  arc,  it  shuts  off  the  whole  of  the  pencil 
of  light  from  lantern  No.  1,  allowing  that  from 
No.  2  to  pass  unhindered.  When  the  shutter  is 
in  this  poiitian  the  ima^e  from  No.  2  falls  on 
the  screen  in  full  distinctness ;  but  when  the 
shutter  is  made  to  revolve  in  the  opposite  dtrec< 
tion,  the  image  from  No.  1  will  be  gradually 
disclosed,  as  ubat  of  No.  2  becomes  concealed. 

DISSONANCE  (Lat.  dissonanlia—dii- 
tonare,  to  sound  harshly).  In  music,  a  sound 
of  two  or  more  tones  struck  together  which 
are  at  variance  with  the  formation  of  a  com- 
mon major  or  minor  chord.  Thus  it  is  an 
interval,  one  or  both  of  whose  members  must 
move  in  a  certain  way  to  satisfy  the  ear- — de- 
manding resolution  into  consonance  (q.v.).  If 
the  dissonance  is  minor  or  major  one  member 
only  is  compelled  to  move.  If  augmented  or 
diminished  both  members  must  move,  toward 
each  other  if  the  interval  is  dirainisned,  and 
contrary  if  augmented.  All  atigmented  and  di- 
minished intervals,  seconds,  sevenths  and 
ninths  are  dissonances.  See  Acotrsncs; 
Chord. 

DISTAFF,  the  earliest  uutrumcnt  of  spin- 
ning, a  staff,  on  one  end  of  which  the  wool  or 
ilax  was  rolled.  The  spinner  held  it  imder  the 
left  arm,  pressed  against  the  body,  or  fix^d  in 
the  waistband  of  the  skirt.  The  left  hand  was 
busy  at  the  tip  of  the  distaS,  feeding  and  dis- 
tributing the  fibre  as  it  was  drawn  off  by  the 
soindle.  The  spindle,  a  round  stick  of  wood 
aDout  12  inches  long  with  a  whorl  of  clay,  a 
stone,  or  a  potato,  at  the  upper  end  to  give  it 
momentum  and  steadiness  wt^  in  rotation,  had 
a  slit  or  notch  to  which  the  yarn  was  caught 
or  fixed.  A  prepared  end  of  yam  was  fixedin 
the  slit  and  with  a  deft  rolling  motion  of  the 
spindle  with  the  ri^t  hand  arainst  the  ri^t 
leg,  the  spinster  threw  it  from  her,  while  with 
die  left  hand,  as  explained  above,  the  fibre  was 
fed  in  an  increasing  length  of  yarn  and  thread, 
twisted,  drawn  and  criss-crossed  from  botjom 
to  lop  until  the  spindle  was  full.  As  spinning 
was  a  tjvicallv  feminine  employment,  ^distafP 
has  come  to  oe  used  figuratively  for  woman. 
The  7th  of  January  i,  called  Saint  DitUff's 
Day,  becauM  it  markj  the  return  of  the  women 
to  their  usual  household  duties,  after  the  revels 
of  the  Christmas  holidays  ending  with  Twelfth 
Day. 

DISTEMPER,  a  germ  disease  of  the  dog 
family  commonly  considered  as  a  form  of  in- 
fluenza. It  affects  not  only  the  domestic  dog 
but  also  foxes,  wolves,  jadcals  and  the  hyena. 
It  generally  attacks  young  dogs  — dogs  over  a 


the  disease  may  break  out 
at  any  time;  in  the  small  towns  and  in  the 
country  it  is  more  prevalent  in  hot  weather. 
It  is  contagious  in  the  hig^iest  degree,  and  is 
only  communicable  by  infection.  In  most  cases 
a  running  from  the  nose  and  eyes  is  one  of  the 
first  and  chief  symptoms,  This  defiuxion  be- 
comes after  some  time  mucous  and  purulent, 
loading  the  eyes  and  obstructing  the  nostrils 
and  whenever  the  animal  is  '  subjected  to  a 
draugjbt  of  air,  or  excitement  of  any  kind,  it 
has  violent  fits  of  coughing  combined  with 
vomiting^  it  soon  begins  to  lose  appetite,  its 
flesh  b^ms  to  waste  and  it  becomes  listless  and 
irritable.  All  the  mucous  membranes  of  the 
body  are  affected.  If  the  disease  be  virulent, 
symptoms  of  affection  of  the  brain  manifest 
themselves  accompanied  by  convulsions  or  by 
convulsive  twitchings,  resembling  Saint  Vitus' 
dance.  In  such  cases  the  dog  is  often  sup- 
posed to  be  mad,  and  frequently  destroyed  in 
consequence.  Pneumonia  is  not  an  infrequent 
supervention  of  the  disorder,  and  the  bowels 
are  more  or  less  affected  by  diarrhoea  and 
dysenteric  discharges.  In  the  first  StiQW  of 
the  disease  laxatives,  emetics,  and  occuiMial 
bleeding  «re  the  principal  remedies;  diarrhcea 
should  be  checked  by  astringents,  and  to  re- 
duce  the  violence  of  the  fits  warm  bathing 
and  antispasmodics  should  be  resorted  to. 
Medicine,  however,  is  quite  secondary  in  the 
treatment  of  distemper :  good  nursing  and  dry 
comfortable  quarters  in  an  even  temperature 
arc  the  essentials.  The  disease  generally  rans 
its  course  in  from  two  to  three  weeks.  The 
death  rate  from  it  is  mnch  larger  in  the  large 
cities  than  in  small  towns  and  rural  districts. 

The  term  distemper  is  sometimes  apfiUed 
erroneously  to  influenza  in  horses,  and  to  eiu- 
zootic  pteurO'pneimionia  in  cattle. 

Consult  HilL  I.  W.,  'Management  and  E)is- 
eases  of  the  Dog*  (new  ed.,  London  1881); 
Hutyra  and  Marek,  'Pathology  and  Therapeu- 
tics of  Diseases  of  Animals,'  Vol.  I  (Chicago 
1912);  MuUer  and  Glass,  'Diseases  of  att 
Dog'   (3d  ed.,  London  1911). 

DISTEMPER  (from  O.  Fr.  dttlem^rer. 
Mod.  Fr.  ditrempe,  ItaL  Umpera),  in  painting 
a  preparation  of  chalk  mixed  in  water  contain- 
ing a  little  glue,  white  of  egg  or  similar  binder. 
The  mixture  is  tinted  by  adding  dry  colors.  It 
is  used  now  chiefiy  in  scene  painting,  but  was 
employed  in  the  higher  departments  of  art,  es- 
pecially in  mural  decoration,  before  the  estab- 
lishment of  oil  or  varnish  painting  in  the  l5th 
century.  It  is  distinguished  from  fresco,  in 
which  the  dry  colors  are  mixed  with  .calcined 
plaster  and  water  and  applied  to  a  fresh  damp 
surface  of  plaster  widi  which  they  become  in- 
corporated. 

DISTICH,  dis'tik,  a  couplet  of  verse  mak- 
ing complete  sense;  e.g.,  Pope's  couplet; 

"Be  Dot  111*  flnt  by  wbom  the  oeirare  tried. 
Nor  yet  the  last  to  Ur  the  old  uide." 

It  was  much  used  by  Greek  and  Roman  writers 
in  the  crystallization  of  thought  No  form  is 
more  suitable  for  ma;cims  or  aphorisms.  It  is 
also  employed  in  elegiac  verse.  It  was  used 
largely  by  Goethe  and^Schiller.  The  'Disticha' 
of  Cato  Dionysiua  (q.v.)  is  a  classical  textbook 
on  the  subject 
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DISTILLATION  is  a  speml  application 
of  the  process  of  evaporation  which  has  for  its 
object  the  separation  of  tbe  component  parts  of 
a  complex  or  compound  substance.  The  vapori- 
zation is  done  generally  by  heat  with,  in  some 
cases,  the  assistance  of  a  vacuum,  and  the  vapors 
are  collected  and  condensed  generally  into  a 
liquid  form.  When  the  resulting  distillate  is  3 
solid  and  no  liquid  fonn  has  intervened  the 
pn>cess  is  called  "sublimation.*   ■ 

The  apparatus  required  in  a  simple  distilling 
plant  is;  (1)  the  sttll  or  retort  in  which  tbe 
vapors  are  produced ;  (2)  the  condenser  in 
whidi  the  vapors  are  liquefied,  and  f3)  the  re- 
ceiver in  which  the  product  Or  distillate  is  col- 
lected. 

The  process  of  distillation  is  applied  tp  bodi 
liquid  and  solid  substances.  In  the  latter  cue  it 
is  called  dry  distillation  when  the  substance  dis- 
tilled  does  not  liquefy  in  the  operation. 

The  theory  of  distillation  depends  on  the  fact 
thai  a  simple  substance  boils  or  vaporizes  at  a 
certain  constant  temperature  —  or,  in  other 
words,  when  its  vapor  pressure  exceeds  by  the 
smallest  fraction  the  atmospheric  pressure  upon 
it  As  a  rule  tbe  various  components  of  a  com- 
plex substance  will  valorize  each  at  its  indi- 
vidual boiling  point  By  collectins  separately 
tbe  different  vapors  which  come  over  from  the 
retort  at  diSerent  temperatures  the  several  com- 
ponents are  secured  There  are  sOme  substances 
which  decompose  at  the  normal  atmospheric 
pressure  when  raised  to  a  temperature  high 
enough  to  vaporize  them.  In  order  to  distil 
such  substances  it  is  necessary  to  reduce  the 
pressure  in  the  retort  by  producing  therein  a 
partial  vacuum,  which  has  the  effect  also  of 
lowering  the  boiling  point.  Vaporization  of  a 
substance  below  its  boiling  point  may  also  be 
accomplished  by  passing  a  current  of  Steam . 
through  it. 

Another  economic  use  of  distillation  is  the 
concentration  of  volatile  substances  through 
Treated  distillations,  as  in  the  case  of  the 
rectification  of  alcohol  and  the  production  of 
glycerine. 

Among  the  articles  in  common  use  made  by 
the  distil^tion  process  are  gasoline,  kerosene, 
lubricating  oils,  paraffin  wax,  coal-tar  color 
intermediates,  aniline  oil,  alcohol,  spirituous 
liquors,  perfumes,  essential  oils,  glycenne,  cam- 
phor, ether,  chloroform,  turpentine,  sulphuric 
acid  and  man^  others. 

When  distillation  is  properly  conducted  many 
liquids  as  for  instance,  water,  can  be  purified. 

DiatiUation  of  Water,^- Water  is  never 
found  absolutely  pure  in  nature ;  it  generally 
contains  salts  and  other  mineral  substances, 
organic  matter  and  decomposition  products, 
some  vofatile  and  some  non-volatile.  The  water 
is  readily  separated  from  the  non-volatile  com- 
ponents by  distillation.  Inasmuch  as  the  volatile 
constituents  are  highly  evaporative  they  are 
recrived  in  the  very  first  distillate  of  the  water, 
so  that  it  is  customary  to  reject  this  first  por- 
tion. Experience  has  taught  that  pure  water 
is  obtained  by  distilling  three-fifths  of  the  entire 
amount  and  rejecting  the  first  one-fifth.  In 
some  special  cases  where  a  water  has  many 
volatile  impurities  which  can  be  detected  bj;  its 
appearance,  odor  and  taste,  the  distillation  might 
be  rendered  more  difficult  as  it  becomes  neces- 
sai7  to  add  certain  chemicals  to  the  water  in 
order  to  comtnne  with  the  volatile  components 


and  transform  them  into  non-volatile  bodies. 
The  purifying  of  water  by  means  of  distillation, 
or,  in  other  words,  the  preparation  of  distilled 
water,  is  of  much  practical  value.  In  the  phar- 
macy, in  the  chemical  laboratory  and  in  many 
chomcal  industries  distilled  water  is  an  indis- 
pensable article.  The  transformation  of  the 
salt  water  of  the  ocean  into  a  potable  water  by 
means  of  distillation  is  also  of  inestimable 
value.  Pure  distilled  water,  however,  has  often 
an  emp^reumatic  odor  and  a  repulsive  flat  taste. 
According  to  the  most  recent  medical  investiga- 
tions pure  distilled  water  when  constantly  used 
is,  on  account  of  its  very  purity,  deleterious  to 
health.  It  is  claimed  that  tnis  water  possesses  high 
solvent  properties  and  also  absterges  the  mucous 
membrane  of  the  stomach  too  much.  For  this 
reason  the  odor  of  the  water  is  improved  by 
thorough  aeration  or  carbonization,  and  it  is 
made  palatable  by  the  addition  of  pure  salt  or 
sugar  or  any  other  desired  substance.  The  large 
ocean  steamers  have  an  equipment  for  producing 
potable  water  from  sea  water.  The  fundament^ 
elements  in  this  apparatus  are  a  steam  generator 
or  evaporator  in  which  the  sea  water  is  vapor- 
ized by  means  of  superheated  steam,  wbioi  u 
obtained  either  from  a  special  boiler  or  directly 
from  the  engine  boiler,  a  condenser  combtoed 
vrith  an  aerator  and  a  refrigerator  with  which 
in  many  cases  a  fitter  is  combined.  In  recent 
times  many  ships  supply  themselves  with  an 
especially  good  spring  water  for  drinking,  while 
for  cooking,  washing  and  boiler  feeding  they 
distil  the  sea  water  as  it  is  required.  For  these 
latter  purposes  carbonating  and  aerating  are  of 
course^  unnecessary.  In  most  cases  the  evapo- 
rator is  connected  directly  with  the  ship's  en- 
gine. The  sea  water  which  is  to  be  evaporated 
IS  taken  from  the  water  cooling  the  condenser, 
while  the  steam  is  obtained  from  tbe  steam- 
jacket  or  an  intermediate  compartment  of  the 
engine.  In  this  way  the  cylinder  is  constantly 
drained  and  supplied  with  fresh  steam.  One 
form  of  still  utilizes  the  escaping  gases  for 
heating  the  water  so  that  the  entire  apparatus  is 
situated  in  the  chimney.  In  general  the  distilla- 
tion of  water  is  very  simple,  because  it  is  a 
liquid  which  has  a  constant  boiling  point  More 
heat  in  the  distillation  process  simply^  occasions 
more  rapid  evaporation.  The  escaping  steam, 
unless  it  is  heated  In  a  special  apparatus  as  is 
done  in  the  case  of  superheated  steam,  retains 
the  boiling  point  temperature  until  it  is  cooled. 

However,  it  is  different  with  a  mixture  of 
various  vaporizable  liquids  each  of  which  has 
a  different  boiling  point  According  to  the 
predominance  of  one  or  the  other  liquid  the 
mixture  will  have  a  varying  boiling  point  When 
the  vapors  passing  over  at  different  intervals 
are  separately  condensed  It  Is  possible  to  obtain 
single  components  from  the  mixture,  provided, 
of  course,  that  the  various  components  of  the 
mixture  differ  decidedly  in  their  boiling  points. 
This  special  method  of  distillation  is  called 
fractional  distillation. 

The  best-known  distillation  process  is  the 
separation  of  water  and  alcohol,  or,  in  other 
words,  the  concentration  or  rectifjjng  of  alco- 
holic solutions  by  means  of  distillation.  This  is 
a  special  branch  of  modem  industry. 

Distillation  of  Spirits. —  The  boiling  points 
of  water  and  alcohol  differ  considerably.  At 
normal  atmospheric  pressure  water  boils  at  100* 
C.    (212°  F.>.  while  alcohol  boils  at  7a4''   C 
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(IZS^'F.).  Consequently,  it  is  evident  that  the 
boiling  point  of  a  mixture  of  water  and  alcohol 
will  range  between  173,5°  F.  and  212°  F,  In 
proportion  to  the  predominance  of  alcohol  the 
boiling  point  will  be  lower,  and  as  the  alcohol 
vaporizes  the  bailing  point  will  rise  until,  fin&lly, 
pure  water  is  distilled  at  212''  F.  If  a  dilute 
mixture  of  water  and  alcohol  [the  mash  in  the 
American  distillery  usually  contains  5  to  10  Mr 
cejjt  alcohol  by  volume  (10  to  20  proof)]  is  ais- 
tilled  in  a  simple  distilling  apparatus  consisting 
of  a  pot  or  still  and  a  worm,  dilute  alcohol  is 
always  obtained,  and  the  smaller  the  quantity  of 
alcohol  contained  in  the  mixture  the  greater  pro- 
portionately will  be  the  amount  of  alcohol  con- 
tained in  tne  distillate,  as  is  shown  in  the  fol- 
lowing table  of  Groening: 


of  tite  alcohol,  as  the  older  chemists  designate, 
the  water  as  a  component  of  spirit  by  the  word 
'phlegma.*  Another  device  oy  which  the  al- 
coholic vapors  are  enriched  is  a,  small  closed 
retort  containing  a  weak  distUlate  through 
which  the  hot  vapors  are  passed.    The  i 


still,  Accordinglj^,  the  more  recent  apparatus 
in  larger  distilleries,  in  which  highly  concen- 
trated alcohols  are  manufactured,  are  equipped 
with  a  d^hlegmation  and  rectification  appli- 
ance, in  direct  connection  with  the  still,  so  that 
it  has  become  possible  in  the  column  type  of 
still,  with  continual  operation,  to  produce,  from 
the  fermented  mash,  a  high  wine  free  from 
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If  ttie  distillate  obtained  from  a  dilute  mix- 
ture of  water  and  alcohol  is  redistilled,  a  dis- 
tillate containing  more  alcohol  is  obtained. 
Thus  in  four  distillations  from  a  mash  having 
10  per  cent  alcohol  by  volume  (20  proof),  a 
raw  spirit  80  per  cent  alcohol  by  volume  (1% 
proof)  is  obtamed,  in  which  the 
fint  distUlate  contaioi  28  per  cent  ulcohol  by  valume,  ^  56 
Hcond  dii^Iliita  eontauM  50  per  <Mnt  kkobal  br  voliuM, 
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fourth  diBtillftt*  omtmini  80  por 

Of  course,  we  assume  that  each  time  the  dis- 
tillation is  carried  out  completely. 

Formerly,  it  was  necessary  to  repeat  the  dis- 
tilktion  several  times,  in  order  to  obtain  a 
highly  concentrated  alcohol.  The  first  weak 
distillate  with  less  than  20  per  cent  alcohol  by 
volume  was  called  lutter.  It  was  used  for  the 
further  Concentration  of  the  alcohol.  This 
method  of  concentrating  alcohol  was  called 
doubling  or  rectification,  but  as  this  repetition 
was  tedious  and  consumed  much  time  and  fuel, 
a  shortening  of  the  distillation  process  was 
eagerly  sou^t  for,  and  with  the  aid  of  suitable 
appliances  it  has  now  become  possible  to  ac- 
complish a  complex,  separatory  distillation  in 
one  operation. 

The  following  principle  is  standard  for  the 
construction  of  distillatory  apparatus.  If  the 
concentrated  alcoholic  vapors  developed  at  the 
boiling  of  the  alcohol-water  mixture  are  not 
cooled  at  once  to  the  temperature  of  condensar 
tion,  but  only  a  few  degrees,  then  a  greater  part 
of  the  less  volatile  liquid,  that  is,  water,  is  con- 
densed than  of  the  more  volatile  alcohol. 
Through  this  partial  cooling,  the  remaining 
vapor  accumulates  mor«  alcohol.    This  process 


fusel,  containing  90  to  95  per  cent  alcohol  by 
volume  (180-190  proof). 

According  to  the  capacity  of  the  plant,  and, 
especially  according  to  the  kind  of  product,  dif- 
ferent Kyve%  of  apparatus  ftre  used  in  the  dis- 
tillery; but  an  enumeration  here  of  these  would 
lead  too  far,  while  their  description  properly  be- 
loi^  under  special  heads.  Therefore  only  the 
mam  types  of  various  distillatory  apparatus  are 
mentioned  here: 

1,  Simple  stills,  with  worm  condenser  heated 
by  direct  firing. 

2.  Simple  stills,  with  closed  waahwarmers, 
in  which  the  masn  is  previously  heated  by  the 
latent  heat  of  vapoilzation, 

3,  Double  pot-stills,  generally  consisting  of 
two  superimposed  stills.  While  the  mash  in  the 
lower  still  is  being  deprived  of  its  alcohol,  the 
mash  in  the  upper  still  is  enriched  with  alcohol 
and  heated  by  the  vapors  of  the  lower  mash, 
until  the  latter  after  sufficient  concentration  is 
heated  to  the  boiling  point.  From  this  time  on 
alcoholic  vapors  develop  in  the  upper  pot  which 
are  cooled  m  a  dcphlegmator  and  absorb  still 
more  alcohol.  The  concentrated  vapors  pass 
over  into  the  condenser,  while  the  condensed 
liquid  flows  back  into  the  upper  still.  Such 
apparatus  is  either  heated  by  direct  firing  be- 
low the  lower  sill,  or  by  means  of  steam, 
which  is  introduced  Into  the  lower  still. 

4.  Two,  three  or  more  chamber  charge-stills, 
with  or  without  charging  chamber  in  one  ap- 
paratus, in  which  the  single  compartments  are 
placed  one  over  the  other,  and  the  heat  from 
the  lower  serves  to  enrich  the  one  above.  Steam 
is  used  for  heating. 

All  these  apparatus,  when  heated  by  direct 
firing,  are  made  either  of  copper  or  iron;  when 
heated  with  steam  are  made  general^  of  cop- 
per,   but    of  times    of    wood,    such    as    heavy 
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cypress  or  white  oak.  These  are  more  suitable 
for  intermittent  working,  and  are  used  mostty 
in  distilleries  which  distil  rye  whisky,  etc. 

5.  Continuous  pure  still  apparatus  (on  ac- 
count of  their  form  called  column  apparatus), 
which  are  used  niainly  in  lar^  distilleries,  can 
be  rejfarded  as  a  combination  of  a  large  num- 
ber of  small  stills,  in  which  the  mash,  contin- 
uously flawing  from  the  upper  compartments 
to  the  lower,  constantly  comes  in  contact  with 
steam  flowing  in  the  opposite  direction.  Through 
this  countercurrent,  the  rising  vapors  become 
more  rich  in  alcohol,  through  the  dephlegma- 
tbn  and  rectification  taking  place  in  each  of  the 
compartments,  while  the  mash  flowing  down- 
ward is  constantly  deprived  of  its  alcohol  until 
it  fiarws  from  the  lowest  chamber  as  slop,  free 
from  alcohol.  The  concentrawd  alccAoiic  va- 
pors, escaping  from  the  uppermost  chamber  of 
the  column,  are  then  liqiiefied  in  a  condenser 


pure  highly  concentrated  alcohols  are  to  be  i 
ufactured,  these  v^ors  pass  over  into  a  simi- 
larly constructed  i%ctificaIion  column,  where 
they  meet  with  the  liquids  (lutter  or  ptileffna.). 


ind  pass  from  the  upper  chamber  of  the  recti- 
fier mto  the  dephlegmator,  in  which  a.  continual 
countercurrent  between  the  condenaed  liquids 
constantly  takes  p)ac«. 

The  advantages  of  the  continual  column  appa- 
ratus in  comparison  with  tlK  simple  pot-sitlls, 
are,  that  the  mash  is  more  quick^  vaporized, 
that  the  expense  for  fuel  is  diminished  and  that, 
as  a  rule,  a  more  highly  coucentraled  pcoduet 
is  obtained.  But,  on  the  other  band,  they  also 
require  more  care  and  attention  attd  skilled 
operators.  Besides,  there  is  a  possibili^  tbaC 
alcohol  might  sometimes  pass  oS  with  the  slop. 
In  the  simple  stills  this  possibility  is  consider- 
ably reduced,  so  that  it  is  still  advisable  for 
small  distilleries  to  erect .  good  pot-siilli, 
because  they  manufacture  mostly  alcoholic 
liquors  with  about  50  per  cent  alcohol  by  vol-<  . 
ume  (100  proof). 

The  alcoholic  liquid  obtained  in  the  distillery 
with  the  best  modern  apparatus  conlaies,  besides 
the  highly  concentrated  alcohol  (96  per  cent  by 
volume,  192  proof),  more  or  less  lusel  oil.  a 
mixture  of  amyl,  propyl  and  isobutyl  alcohols. 
Up  to  the  present  time,  the  following  impurities 
contained  in  50  to  95  per  cent  alcobiA  have  1>een 
determined:  acetic  aldehyde,  propylic  alcohol, 
isopropylic  alcohol,  bulylic  alcohol,  acetic  ether, 
butylic  ether,  acetal,  secondary  amylic  akohol, 
isoamylic  alcohol,  tsobutylic  alcohol,  furfuroj 
and  various  amines.  In  the  com  and  potato 
spirits  amylic  alcohol  is  in  predominance,  and 
therefore  it  is  briefly  called  fusel  oil.  Techni- 
cally, fusel  oil  b  not  a  uniform  substance,  btA 
the  higher  boiling  part  of  the  impurities  accom- 
panying the  alcohol  distillation. 

Very  little  is  known  about  the  origin  of 
these  substances.  Their  presence  might  be  due 
to  secondary  fermentations,  which  are  pro- 
duced by  fission  fungi,  schizomycetes,  but  the 
yeast  itself  may  also  have  a  certain  inHuence, 
as  certain  yeast  species  are  capable  of  produc- 
ing fermentation  products  of  a  definite  aroma 
and  taste.  For  example ;  Saccharomyces 
ellifsoideus  produces  a  peculiar  fruit  bouquet. 
It  IS  well  known  that  aging  or  decaj'ing  yeast 


furnishes  a  product  with  more  inpurities  dun 
a  sound  and  vigorous  yeast.  The  raw  material 
used  in  the  distillery  must  also  be  considered. 
The  com,  rye  and  potato  fusel  oil  differ  in  com- 
position, so  that  through  experience  one  is 
enabled  to  detect  the  materials  used,  by  the  odor 
of  tiie  raw  spirit.  The  fusel  oil  of  the  rye  spirit 
contains,  besides  amylic  alcohol,  aromatic 
cenanthic  ether  ;^  the  molasses  spirit  contains  the 
ethers  of  caproic  acid,  capric  acid,  caprilic  acid, 
etc,  which  are  very  similar  to  the  so-called  oil 
of  win&  Finally,  the  construction  of  the  dis- 
tillatoiy  apparatus  also  influences  the  quality 
of  the  product.  High  pressure  and  too  long  i, 
sojourn  of  the  alcoholic  vapors  in  the  rectifi-  . 
cator  or  dephlegmator  are  also  said  to  be 
detrimental. 

As  k  Is  necessarf  for  some  industries  to  use 
pure  alcohol,  these  impurities  are  generally  re- 
moved W  eidier  of  two  processes:  (1)  Filtra- 
titm  of  the  raw  spirit  throu^  charcoal;  (2)  re- 
fining, by  fractional  distillation,  or,  in  some 
cases,  a  combination  of  both. 

In  the  manufacture  of  brandies,  the  former 
method  is  generally  and  successfully  used,  as  a 
trace  oi  impurity  gives  the  brandy  its  charac- 
teristic aroma  and  taste.  Finely  powdered  char- 
coal made  from  soft  wood  or  liark  serves  u 
the  filtering  medium.  It  is  well  known  that 
charcoal,  by  virtue  of  its  absorbing  capacity, 
actsu  a  dccolorizer  and  deodorant,  but  in  order 
to  effect  thorough  absorption,  the  spirit  must 
be  dihitad  to  about  40  per  cent  by  volume  i;80 
proof).  In  smaller  plants  the  filter  consists 
of  a  vat  indeed  with  charcoal.  The  larger  dis- 
tilleries and  refineries  n*«  a  battery  of  iron  - 
cvlinders  packed  with  graaulaf  or  powdered 
charcoal.  Steam  is  conoucbed  into  the  battery 
imti]  the  charcoal  is  thoroughly  saturated;  then  . 
the  spirits  flow  in,  displacing  the  steam  and  fill- 
ing the  pores  of  toe  cbarooaT.  The  larger  part  of 
the  impurities  is  absorbed  in  the  lower  cylinder, 
while  the  remaining  impurities  are  removed  dur- 
ing  the  passafje  through  the  remainiiig  orliuders. 
If  a  filter  is  mefiectiv^  it  is  cut  out,  the  spirit 
is  drawn  off,  steam  is  introducec^  which  forces 
the  distillate  into  the  condenser.  TI^  distillate 
constitutes  the  so-called  'feints.'  The  feints 
is  a  dilute  spirit,  whii^  is  mill^  in  appearance 
on  account  of  the  presence  of  fusel  oil  in 
emulsioa  After  standing,  the  fusel  separates 
and  can  then  be  utilized,  while  the  alcoholic 
liquid  is  worked  up  anew.  The  emptied  filter- 
ing cylinder  is  repacked  with  charcoal  and  used 
as  the  last  filter.  The  used  charcoal  is  either 
ignited  in  a  special  furnace,  or  else  purified  by 
means  of  superheated  steam. 

Kefiniog  of  Spirits^—  In  order  to  produce  an 
entirely  fusel-free  and  highly  concentrated  alco- 
hol, which  is  used  for  Sending  wine^  ct^^nac, 
etc.,  as  well  for  scientific  and  certain  techni- 
cal purposes,  the  filtered  alcohol  must  undergo 
a  fractional  distillation.  It  is  essential  that  the 
alcohol,  whether  filtered  or  not,  be  diluted  to 
about  40  to  50  per  cenV  by  volume  (80  to  100 

The  rectificalor  for  refining  in  general  is  the 
same  as  the  distilling  apparatus,  but,  inasmuch 
as  the  operation  is  a  fractional  one,  it  is  an 
intermittent  one.  The  columns  are  equipped 
with  caps,  bells  or  sieves. 

Through  distillation  we  receive : 
1.  The  first  runnings  or  fore-shot     This  is 
the  first  distillate  which  contains  those  impurities 
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of  the  alcobol  which  vaporize  at  a  tem- 
penture  below  the  boiling  point  of  the  latter. 
Among  diese  impurities  acetic  aldehyde  is 
especially  predominant 

2.  Rectified  fine  spirit,  which  is  divided  into 
several  distinct  products,  of  which  the  first  still 
contains  some  substances  vaporizable  at  a  low 
temperature  and  the  intermediate  products  are 
pure  alcohol,  while  the  last  portions  already 
contain  substances  which  volatilize  at  tempera- 
tures above  the  boiling  point  of  alcohol.  All 
of  diese  products  are  separately  collected  at 
different  mtervals  and  furnish; 

(a)  Wine  spirit,  commercially  known  as 
Cologne  spirit.  It  contains  96  per  cent  of  alco- 
hol by  volume  (192  proof). 

(b)  Prime  ^irit,  which  is  technically  abso- 
lute alcohol.  For  medicinal  purposes  it  meets 
the  requirements  of  the  alcohol  aeodoratum  of 
the  United  States  Fharmacopceia.  It  contains 
94  to  95  per  cent  alcohol  by  volume  (188  to  190 
proof). 

(c)  Common  spirit  or  high  wine,  commer- 
cially called  'rectified  spirit'  It  is  used  for 
blending  wine  and  cognac  for  medicinal  and  all 
other  purposes  when  a  pure,  fusel-free,  less  con- 
centrated alcohol  than  the  foregoing  is  neces- 
sary. It  contains  about  90  per  ceat  by  volume 
<  180  proof). 

id)  Alcohol  of  about  88  per  cent  by  volmne 
(176  proof),  which  can  be  used  for  blendiiw 
brandies  as  well  as  for  preparing  dilute  alcohol 
(97  to  100  proof). 

(«)  Weaker  alcohols,  which  are  nmally  re- 
distilled with  the  raw  spirit. 


(/)  The  so-called  last  runnings  or  feints, 
which  usually  contain  some  amylic  alcohol,  are 
used  in  various  industries,  as  for  example,  in 


of  ethereal  oil  and  also  In  the  chemical  labora- 
tory. 

By  means  of  filtration  and  fractional  dis- 
tillation, about  85  to  90  per  cent  of  the  raw 
spirit  is  obtained  as  rectified  spirit,  therefore 
it  has  been  the  object  of  many  experiments  to 
improve  this  yield. 

The  only  successful  defuselizin^  process  is 
that  of  Traube  by  which  a  sufficiently  con- 
centrated potash  solution  is  mixed  with  the 
spirit  in  accordance  with  its  strength  and  heated 
to  60°  to  70°  C,  (140°  to  158°  F,),  Two  layers 
are  formed,  the  upper,  which  is  dark-colored 
and  foul- smelling,  confains  the  impurities,  and 
in  the  lower  we  find  the  purified  alcohol  with 
the  sail  solution.  After  removing  the  former, 
the  latter  is  distilled  in  a  rectificator  and  con- 
centrated ;  97  to  98  per  cent  of  the  raw  spirit 
is  secured  by  this  process. 

But  after  all,  filtration  through  charcoal  is 
the  best  practical  refining  process  for  brandies, 
while  filtration  and  fractional  distillation  are 
best  employed  for  Cologne  spirits.  In  larg;e 
distilleries  the  manufacture  of  Cologne  spirit 
and  rectified  alcohol  directly  from  the  mash 
is  both  practically  and  technically  the  most 
advantageous  when  manufactured  m  apparatus 
based  on  Ilges'  system.  In  ordinary  distillation 
and  refining,  a  deterioration  of  the  material 
takes  place,  as  the  fermentation  products  of  the 
normal  mash  are  purer  than  those  of  the  raw 
spirit.  The  presence  of  atmospheric  air  in  the 
condenser  induces  the  formation  of  aldehydes 


and,  in  the  raw  spirit,  foul-smellmg  substances. 
By  means  of  slow  evaporization  in  the  rectifier 
fusel  oil  is  decomposed,  while  in  the  new  auto- 
matic spirit  apparatus,  it  is  obtained  as  fusel 
oil.  But  this  apparatus  is  equipped  with  very 
effective  dcphlegmators  and  rectincators,  so  that 
it  is  an  easy  matter  to  precipitate  the  fusel  from 
the  alcoholic  vapors  and  to  receive  only  the 
purest  alcoholic  vapor  in  the  condenser.  In 
order  to  prevent  an  accumulation  of  fusel  in  ttu 
ever-returning  phlegma,  temperature  regula- 
tors and  fusel  separators  are  attached  in  the 
latter,  so  that  the  phlegma  constantly  has  a 
uniform  temperature  and  fusel  can  never  be  in 
excess.  The  advanta^s  of  this  process  are  not 
only  the  dispensing  with  rectification  and  filtra- 
tion, but  also  the  production  of  a  pure  valuable 
spirit  of  about  95  per  cent  alcohol  by  Tolnme 
(190  proof),  while  die  valuable  and  untaxed 
fusel  IS  obtained  as  a  byproduct.  In  addition, 
the  ^Id  is  greater,  as  die  loss  caused  by  recti- 
fication is  avoided. 

Absolnte  anhydroi»  pure  alcohol  cannot  be 
made  in  this  way,  nor  can  it  be  prepared  by 
repeated  distillation,  as  alcohol  is  in  itself  hyg;ro- 
scopic  and  tenariously  holds  on  to  the  last 
traces  (3  to  4  per  cent)  of  water.  This  last 
remnant  of  water  can  only  be  removed  by  very 
effective  dehydrating  agents;  as  for  example, 
freshly  burned  lime,  anhydrous  carbonate  of 
potash,  anhydrous  white  copper  sulphate,  fused 
cakjuffl  chloride  and  especially  metallic  sodium. 
By  distillation  over  any  of  these  substances  the 
water  is  absorbed  and  an  absolutely  anhydrous 
pure  alcohol  is  produced.  This  process  is,  how- 
ever, only  earned  out  in  chemical  laboratories 
and  as  a  precautionary  measure  this  alcohol  is 
stored  in  small  bottles  with  any  of  the  abore 
substances.  This  precaution  is  taken  in  order 
to  prevent  the  absorption  of  moisture  by  the 
alcohol.  The  distillation  of  alcohol  in  the 
United  States  in  the  year  ended  30  Tune  19IS 
-was  81,101,064  gallons,  of  which  42,742,161  gal- 
lons were  Cologne  spirits  and  33,854  gallons 
•hirt  wines." 

The  distillation  of  alcohol,  as  in  many  other 
distillatory  operations,  is  merely  a  meoianical 
process  of  purification,  as  no  chemical  change 
takes  place,  because  the  distillates  have  the  same 
chemical  composition  as  the  original  substance. 
Distillation  is  only  a  mechanical  separation  of 
the  secondary  ingredients  from  the  principal 
one.  Some  substances,  as  for  instance,  glycer- 
ine, when  distilled  in  presence  of  atmospneric 
air,  will  decompose.  In  such  cases  the  distilla- 
tion is  done  in  a  partial  vacuum.  By  means  of 
an  air-pump  the  pressure  of  the  air  is  reduced 
until  the  boiling  point  is  lowered  to  that  degree 
at  which  the  distillation  can  take  place  without 
decomposition.  It  is  wdl  known  that  matter 
will  boil  at  a  lower  temperature,  ^^en  the 
pressure  is  decreased;  and  that  decomposition 
is  less  liable  to  occur.  Again,  other  substances 
cannot  be  distilled  in  the  presence  of  mudi 
oxygen,  so  that  carbonic  acid,  hydrogen,  or 
other  gases  are  forced  into  the  still.  Tliese 
gases  pass  over  with  the  vapors  of  distillation. 
This  process  is  called  the  distillation  in  an 
atmosphere  of  an   indifferent  gas. 

By  far  the  most  extensive  of  the  distillation 
industries  is  that  of  jietroleum,  not  to  mention 
the  many  individual  industries  distilling  petrol- 
eum   products.     The   world's    annual    produc- 


,CiOog[e 


DISnLLATION 


tion  of  crude' petnriouik  is  about  20,000,000,000 
gallons,  and  except  for  a  retativeh'  small  per- 
centage used  direct  as  fuel,  practically  the  wnotc 
output  passes  twice  throu^  the  still  and  con- 
denser  before  it  is  fitted  for  use.  In  the  United 
Slates  alone  nearly  14,000,000,000  (raiions  is  thos 
twice  distilled  annually.  In  Scotland  some  70.- 
000,000  gallms  of  crude  oi!  are  obtained 


uaily  from  the  oil  shales  by  dry  distillation. 

The  primary  distillation  of  crude  petrolei 
is  comnionly  called  refining.     The  oil  is  s 


dudes  lubricating  oils,  paraffin  wax,  vaseline, 
and  pitch  or  asphalt,  according  to  circumstances. 
These  are  a^in  separated  before  marketing.. 
From  the  naphtha  is  obtained  ^soline,  up  to 
160°;  benzine  between  160°  and  250° ;  and  heavy 
ben^me  or  'turpentine  substitute'  between  250 
and  300°. 

In  the  kerosene  distillation,  gas  oil  is  first 
separated :  it  is  used  to  enrich  coal  ^.  After 
ilie  principal  [Kirt  of  the  kerosene  is  distilled, 
the  remainder  is  paraffin  oil,  also  a  burning  oil, 
but  with  a  higiier  flash-poinL  The  lubricadng 
oils  are  obtained  by  distilling  the  residutun  in 
a  vacuum  with  superheated  steam.  There  are 
tbree  denees  of  these  oils :  light,  medium  and 
heavy.  They  are  caught  in  tnree  separate 
dephlegmating  condensing  tubes  through  which 
the  vapors  are  made  to.  pass,  the  heaviest  oil. 
condensing  in  the  tube  nearest  the  still,  and  the 
lightest  traveling  to  the  furthest  tube  before 
it  condenses.  Vaseline  is  obtained  1>y  carefully 
distilling  certain  kinds  of  crude  petroleum  in  a 
vacuum   still.      Other   products   obtained    from 


sides  pitch  and  C(^. 

The  distillation  of  coal-tar  is  detailed  under 
the  title  Coal-Tar  Pmbucts. 

The  distillation  process  is  employed  in  can- 
dle-makjng  for  the  purification  of  the  fatty 
acids  from  which  the  candles  are  made.  The 
operation  lakes  place  in  a  large  copper  still 
heated  by  a  direct  fire  to  about  500°  F.  Melted 
fats  (after  saponifi cation)  are  run  into  the  still 
as  the  operation  progresses.  Steam,  superheated 
to  from  500°  to  700°,  is  blown  through  the 
liquid  mass,  and  the  fats  distilled  over  into 
copper  coils  cooled  by  running  water.  TTie 
palmitic  acid  comes  over  first,  followed  by  the 
stearic  and  oleic  acids  as  the  heat  Increases. 
These  three  fats  constitute  about  80  to  95  per 
cent  of  the  whole.  The  distillate  is  allowed  to 
cool  very  slowly  for  lO  or  12  hours  during  which 
time  the  stearic  and  palmitic  acids  crystallize 
in  large  crystals,  with  the  oleic  acid  entangled 
among  them  in  a  liquid  form.  The  'cakes'  thus 
obtained  are  put  cold  under  hydraulic  pressure 
of  250  atmospheres,  and  then  again  in  the  "hot' 
press  (temperature,  140°)  to  remove  the  oleic' 
acid.  The  candle  fats  are  then  ready  for  mold- 
ing. 

Another  important  application  of  the  distilla- 
tion process  is  in  the  recovery  of  glycerol  (pure 
glycerine)  following  the  saponification  of  tats 
in  making  soaps  and  candles.  The  glycerol  re- 
mains in  a  watery  solution  after  the  fatty  acids 
are  separated  out,  and  is  first  concentrated  by 
evaporation  to  about  an  80  per  cent  solution. 
This  crude  glycerol  is  subjected  in  a  still,  in  a 


vacuum  of  28  nches,  to  blowing  with  dry  steam 
at  300*.  The  first  distillate  contains  volatile 
organic  acids.  These  are  neutralized  with  soda, 
and  the  product  again  .distilled  in  vacuiun.  After 
cancentration  and  reconcentraticm  it  is  again 
distilled,  and  once  more  concentrated,  tEiis  time 
to  the  standard  specific  gravity  of  1.262.  It  is 
then  ready  for  market  as  ■dynamite  glycerol,* 
extensively  used  in  making  bi^  explosives.  For 
medical  and  food  purposes  the  glycerol  is  again 
distilled  and  daiified. 

The  manufacture  of  natural  perfumes  and 
essential  oils  depends  largely  upon  the  distilla- 
tion process.  In  preparing  perfumes,  the  flowers 
are  heated  with  water  in  stills,  and  the  steam 
comity  over  carries  the  perfume  oil  with  it. 
In  some  instances  the  perfume  oil  is  dissolved 
out  from  the  flowers  1^  a  volatile  solvent  like 
alcohol,  ether  or  benzol,  and  the  solvent  then 
distilled  off,  leaving  the  heavier  perfume  oil. 
With  the  essential  oils,  extraction  by  pressure 
sometimes  precedes  the  distillation,  as  with 
lemon  and  orange  peel,  and  other  citrus  oils. 
The  preliminary  treatment  with  solvents  is  also 
used  in  gaining  essential  oils,  as  with  celetj 
(from  the  seed),  cinnamon,  cloves,  ginger,  etc 
The  method  of  extraction  by  a  solvent  (bisul- 
phide of  carboHj  or  petroleum  spirit)^  and  sub- 
'  sequent  distillation,  is  finding  favor  in  a  much 
wider  field  than  formerly.  It  has  been  found 
profitable  by  this  process  to  extract  the  oils 
from  the  oil-cake  residue  of  the  cotton-seed 
and  linseed  oil  presses,  and  it  is  used  also  at 
first  hand  in  gaining  the  oils  from  poppy  seed, 
rape  seed,  castor  oil  beans,  copra,  palm  kernels, 

Kmpkin  seeds,  grape  seeds,  and  the  like.  It 
5  also  been  successfully  used  to  extract  olive 
oil  from  the  residuum  of  the  olive  oil  presses. 
The  solvent  is  used  over  and  over  again  in  a 
continuous  still  which  is  almost  automatic,  re- 
quiring a  minimum  of  attention,  and  in  the  case 
of  the  recovery  of  oil  from  oil-cake,  the  oil- 
meal  residue  is  as  greedily  eaten  by  cattle  as 
the  original  oil-cake.  This  process  has  made 
it  possible  to  recover  much  ou  which  has  here- 
tofore been  sacrificed  if  not  altogether  wasted. 
Another  important  distillation  process  is  the 
stt-called  dry  fstillation,  in  which  organic  sub- 
stances are  decomposed  into  soUd,  fluid,  and 
gaseous  products  by  means  of  high  temperatures 
and  with  the  exclusion  of  air.  As  a  rule  these 
products,  called  empyreumatic,  are  formed 
simultaneously,  but  are  separately  collected  and 
treated.  An  example  of  dry  distillation,  which 
is  also  called  destructive  distillation,  as  it  is 


ing  gas.  Ammonia-water  (in  the  raw  condition, 
tar-water,  which  contains  cvanides  and  sulpho- 
cyanidcs  in  connection  with  ammonia),  semi- 
fluid, viscous,  oily,  and  very  valuable  products, 
as,  for  exaidple,  tar.«il,  which  is  extensively 
used  in  the  manufacture  of  aniline  colors,  anti- 
septics, and  medicinal  preparations,  Are  obtained 
as  by-products,  while  coke  is  the  residue  of 
the  coal  distillation. 

The  distillation  of  wood  is  conducted  in  the 
case  of  resinous  woods  by  steam,  and  with  hard 
woods  by  dry  distillation.  The  former  is  pre- 
ferred in  the  manufacture  of  turpentine,  be- 
cause it  avoids  drawing  the  tar  from  the  wood. 
The  retort  is  filled  with  pine  wood  chips,  and 
steam  is  turned  in  with  a  rush,  so  as  to  heat 
the  whole  as  quickly  as  possible,  the  premnre 
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not  to  occeed  ten  pouiub  to  the  EKiuare  incfa^ 
The  contents  of  the  retort  are  agitated  by  a 
mechanicai  stirrer,  and  the  process  continues 
as  loTiK  ^  >  payins  quantity  of  oil  comes  over. 
With  the  turpentine  is  a  small  proportion  of 
ethers  and  aldehydes,  and  some  resinoiK  mat- 
ters. The  turpentine  is  redistilled  for  the  mar- 
ket, leaving  as  a  residue,  resin  oil.  The  resin 
(colophony)  remaining  in  the  retort  is  distilled 
in  an  iron  still  by  the  dry  process  and  yields 
resin  spirit  and  resin  oil,  and  resin  tallow.  The 
resin  oils  are  rectified  by  the  distillation  process, 
f<Jlowed  by  a  chemical  process.  In  the  distilla- 
tion of  hard  woods  without  steam,  the  products 
are  wood  vinegar  (pyroligneous  liquor)  42  to 
45  per  cent  ^  equal  to  acetic  acid  7  to  9  per 
cent;  tar  8  to  9  per  cent;  and  charcoal  22  to 
26  per  cent.  Further  distillation  of  fhese  pri- 
mary products  results  in  the  gaining  of  a  sre 


giiaiacol  (from  beechwood  tar),  kreosol,  pyro-, 
gallic  esters,  fatty  acids  and  their  esters,  light 
rar  oils  and  heavy  tar  oils,  and  pitch.  From 
the  pyroligneous  liquor  is  obtained  acetic  acid, 
up  to  10  per  cent;  wood  alcohol  up  to  two  per 
cent ;  and  small  quantities  of  propionic,  butyric, 
formic  and  Other  acids,  methyl  acetate,  allyl 
alcohol,  furfurol,  phenols,  amines,  ketones,  etc. 
The  commercial  manufacture  of  wood  alcohol, 


its  cellulose  to  a  form  of  supr  which  is  then 
fermented  and  the  mash  distilled. 

Resins  of  all  sorts  are  distilled  before  being 
of  value  for  varnish  m^ing.  The  process  used 
is  generally  by  superheated  steam  under 
pressure. 

Ether  is  obtained  1^  distilling  sulphuric  acid 
and  alcohol  together  in  a  steam-heated  lead- 
lined  retort,  and  passing  the  vapors  through  a 
solution  of  sodium  carbonate,  or  milk  of  lime, 
to  remove  all  traces  of  acid.  A  second  distilla- 
tion removes  the  alcohol,  and  the  ether  is  recti- 
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Besides    these    above-mentioned    Industries, 

many  others  arc  also  based  on  the  distillatory 
process. 

A  special  branch  of  distillation  is  that  in 
which  a  solid  is  vaporized  and  by  condensation 
directly  passes  from  the  gaseous  to  the  original 
solid  usually  in  a  crj^stalline  form.  This  proc- 
ess is  called  sublimation,  and  is  mostly  used  to 
purify  volatile  solids,  as  for  example,  sal- 
ammoniac  (chloride  of  ammonia),  benzoic  acid, 
camphor,  and  indigo.  The  most  interesting  fact 
in  sublimation  is  that  the  solid  does  not  pass 
through  a  liquid  state,  but  at  once  to  the  gaseous 
form.  The  reverse  process  also  takes  place  in 
like  manner,  namely,  the  condensation  from 
the   gaseous   state  back  directly  to  the  solid 
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DISTILLED  LIQUORS,  or  SPIRITU- 
OUS LIQUORS,  the  alcoholic  beverages  ob- 
tained by  distillation  as  distinguished  from  the 
fermented  liquors,  wine,  beer  and  dder,  etc 
The  highly  concentrated  alcohoHc  liquids  used 
in  technics,  medicine,  pharmacy,  etc.,  are  called 
alcoholic  spirits.  In  the  (tistilled  liquor  bever- 
i^,  alcohol  is  always  the  main  ingredient  and 
the  varying  aroma  and  flavor,  due  to  the  origin 
and  the  method  of  production,  influence  its 
commercial  value.  On  the  other  hand,  spirits 
are  judged  according  to  their  concentration  and 
any  secondary  ingredients  and  aromatic  sub- 
stances depreciate  their  value.  Hence  in  the 
manufacture  of  spirits  everything  that  is  not 
alcohol  is  eliminated. 

The  distilled  liquors  best  known  in  the 
United  States  are: 

IVhisky — made  from  malt  and  unmalted 
cereals. 

Brandy  —  made  from  grape  wine. 

Gin  —  made  from  malt  with  rye  or  barley. 

Rum  —  made  from  molasses, 

Corrfiair^compounded  from  aromatic  tinc- 
tures and  sugar  syrups. 

In  Ciermany.  kombranntwetn,  made  from 
malt  and  rye  or  corn,  and  schnapps,  made  by 
diluting  rectified  alcohol  and  adding  flavors  and 
sugar,  are  distilled  liquors  in  common  use.  In 
Austria  siivOT/its  is  distilled  from  the  fermented 
juice  of  the  prune-plum.  In  the  East  the  liquor 
arrack  is  distilled  from  palm  wine,  with  rice 
and  molasses.  In  Russia  the  popular  liquor 
vodka  is  made  from  rye. 

In  the  United  Slates  the  concentration  of 
alcohol  in  liquors  and  spirits  is  determined  ac- 
cording to  proof -degrees.  The  regulations  of 
the  United  States  Internal  Revenue  Office  say 
that  "^roof  spirit  shall  be  held  to  be  that  alco- 
holic liquor  which  contains  one  half  its  volume 
of  alcohol  of  a  specific  gravity  of  0.7939  at  60" 
F.*  Therefore  each  proof-degree  is  equivalent 
to  a  volume  measuring  one-half  of  1  per  cent. 

If  100  gallons  of  liquor  contain  48  gallons  of 
absolute  alcohol,  it  is  2  x48  or  96  pr6of ,  and 
a  spirit  containing  92  gallons  of  alcohol  per 
100  gallons,  is  one  with  92x2  or  184  proof. 
The  revenue  standard  is  a  liquor  vrith  50  vol- 
umes per  cent  (100  proof)  of  alcohol.  "Over* 
and  "under*  proof  are  not  officially  recognized 
in  the  United  States,  although  v/t  find  these  dis- 
tinctions given  in  older  books. 

The  raw  materials  used  in  the  preparation 
of  alcoholic  liquors  and  spirits  are : 

1.  Alcoholic  liquids,  as  wine  and  its  waste 
and  by-products  ^wine-yeast,  grape-cakes),  the 
waste  and  by-proaucts  of  the  brewing  industry, 
in  which  the  spirit  is  obtained  solely  h^  distilla- 
tion, The  product  of  the  wine  distillation  is 
used  almost  exclusively  for  cognac  and  brand/, 
which  are  especially  manufactured  in  California, 
and  Ohio. 

2.  Sugary  subslances,  as  the  extract  of  the 
sugar-beet,  sugarcane,  mainly  molasses  and  also 
of  sweet  fruits  (cherries,  plums,  melons,  etc.), 
the  sweet  pouto,  the  juice  of  the  sugar  palm, 
the  carob  bean  (Saint  John's  bread),  etc  The 
sugar  must  be  converted  into  alcohol  by  fer- 
i^entation  prior  to  distillation. 
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3.  Starck)  jnhrtoNCcx,  which  cooipriM  the 
mrious  cereals  (barley,  barley-malt,  com,  lye, 
wheat,  oats^  rice,  buckwheat,  etc.),  and  also 
potatoes.  Corn,  barley,  barley-malt,  tye,  oats 
and  wheat  are  diose  mostly  used  in  the  United 
States.  Before  the  alcohol  can  be  obtained,  the 
starch  must  be  transfonned  into  feimentable 
sugar,  which  in  turn  is  fermented,  to  produce 
the  alcohol  previous  to  distillation. 

4.  Filfrous  stibitances,  m  which  the  ceUulose 
is  converted  into  fermentable  sugar.  The  fur- 
ther treatment  is  the  same  as  detailed  above 
(No.  3).  Concentrated  mineral  acids  acting 
under  pressuM  on  cellulose,  will  cause  the  for- 
mation of  fermentable  sugar,  and  since  such 
fibrous  substances  (peat,  sawdust,  etc.)  are  in- 
expensive, many  experiments  have  been  made  to 
obtain  a  practical  method  for  producing  alcohol 
from  sudi  materials.  Many  such  methods  have 
been  patented.  The  manufacture  of  alcohol 
from  fibre  stuS  has  of  late  years .  assuni<ed 
greater  importance  and  such  spirits  can  now  be 
successfully  obtained  in  large  quantities. 

5.  Mineral  spirit  is  of  theoretical  interest 
althou^  it  can  be  prepared  in  the  chemical 
laboratory.  If  ethylene  (CaHi)  is  conducted' 
into  sulphuric  acid,  ethylsulphuric  acid 
(CUJ^HSOi)  is  formed,  which  if  diluted  with 
water  will  split  up  into  sulphuric  add  and  alco- 
hol Ethylene  is  a  gas  and  is  an  ingredient  of 
illuminatuu  gas  made  iiota  coal.  It  is  also 
easily  oromiced  from  acetylene  (CiHi)  by  nas- 
cent    Dydrogen,    according    to    the    formula 

In  accordance  with  the  importauce  of 
these  various  kinds  of  raw  material  consumed  in 
the  large  United  States  distilieries,  we  will  hrst 
of  all  discuss  the  manufactures  of  liquors  and 
spirits    from   starchy   substances. 

These  raw  materials  are  treated,  as  in  the 
brewing  industry,  with  malt  (mostly  barlca' 
matt,  sometimes  also  rye  and  wheat  malt)  in 
such  a  way  that  the  diastase  of  the  malt  con- 
verts the  starch  into  dextrin,  and  sugar.  Bnt 
a  distiller's  matt  differs  in  its  prt^terties  from 
a  brewer'a  malt  While  the  latter  must  impart 
its  aroma  and  taste  to  the  beer  and  only  exert 
its  diastatic  power  in  a  moderate  degree,  some 
of  the  stareh  remaiuinff  unchanged  in  the 
liquor,  the  former  must  be  characteriEed  by  a 
maximum  of  cUastatic  power,  to  convert  all  the 
starch  into  fermentable  sugar.  Consequently 
the  distiller  prefers  a  malt  from  a  smajl-ker- 
ndcd  harley,  which  has  been  kilted  at  low  tcm- 

E:rature9.  The  diastatic  power  is  weakened  by 
gh  temperatures  and  nenoe  some  distillers, 
who  operate  a  malting  plant  in  connection  with 
the  distillery,  used  only  green  malt,  or  at  most, 
air-dried  malt  The  German  distillers  uni- 
versally use  green  malt.  Jo  contradistinction  to 
the  brewer,  the  distiller  prefers  a  malt  made 
from  a  barlev  rich  in  nitrogenous  matter,  as  this 
latter  furnishes  material  for  the  formation  of 
diastase  and  for  the  nourishment  of  the  yeast. 
The  malt  used  by  distillers  is  that  known  as 
■long  matt*  (mailed  for  20  days)  as  distin- 
guished from  'short  malt*  (malted  for  7  days), 
used  by  the  brewers.  In  ttiaking  the  long  malt 
the  grain  is  steeped  until  it  has  absorbed  40  to 
45  per  cent  of  water.  It  is  then  spread  upon 
the  malting  floor  for  20  days  and  kept  at  a 
temperature  not  above  63°.  The  development 
of  mold  or  other  bacteria  is  avoided  b^  pre- 
viottsly  soaldng  the  grain  in  diluted  milk  of 


itarcb,  the  gain  of  diastase  far  overbalances  i1 
In  mashing,  the  largest  possible  amount  of 
starch  must  be  converted  into  fermentable  sugar 
(maltose)  in  order  to  obtain  the  highest  yield  of 
alcohol  in  the  distillation.  Under  Uie  most  fav- 
orable conditions  %  per  cent  of  the  starch  in  the 
mash  material  can  be  converted  into  maltose 
(the  remaining  4  per  cent  is  changed  into  dex- 
trin), while  in  ordinary  practice  only  about  80  to 
81  per  cent  maltose  is  obtained  and  the  re- 
mainder is  dextrin.  After  the  maltose  is  decom- 
posed into  carbonic  acid  and  alcohol,  the  dextrin 
IS  gradually  converted  by  the  diastase  into  mal- 
tose and  then  fermented  This  can  only  be  ac- 
complished with  vigorous  yeast  and  proper  treat- 
ment in  the  fermenting  rooms.  On  account  of 
this  "after-effect"  the  diastase  must  be  care~ 
fully  protected  from  destruction  by  avoiding 
high  mashing-ofl  temperatures  and  the  forma- 
tion of  an  excess  of  lactic  acid  and  particularly 
butyric  acid,  produced  by  certain  bacteria  at  a 
ten^ature  of  104°  to  122°  F. 

The  mashing  prtx:ess  varies  according  to  the 
kind  of  product  desired,  the  capacity  of  equip- 
ment (large,  or  small,  or  very  small,  the  latter 
requiring  hand  power  for  mashing  in  plac     ' 


machinery),  the  amount  and  qualihr  of  the 
-■-  '-'       i,  oftentimes,  on  the  fancy  of 
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:  will 


product  of  United  States  distilleries,  i 
discuss  its  preparation  first  of  alL 

The  word  •whisky*  is  of  Celtic  origin,  for 
it  apparently  is  an  abbreviation  of  the  word 
■usquebaugh*  or  "uisgebeaiha,"  which  corre- 
sponds to  the  Latin  aqua  vita  (water  of  life). 
According  to  historical  research  the  word 
aqua  viteg  is  a  corruption,  because  the  ori^nal 
wording  for  distilled  spirit  was  aqua  'if  viU 
^water  from  the  grape  vine).  In  mediaeval 
times  the  monks  chanRed  this  earlier  form  to 
the  one  now  in  general  use. 

Although  the  same  term  is  used  in  America, 
Ireland  and  Scotland,  the  product  is  different 
The  Irish  and  Scotch  di^leries  use  almost 
exclusively  kilned  malt  (only  rarely,  other 
cereals),  while  the  American  distilleries  have 
an  entirely  different  equipment  and  also  their 
own    characteristic   development 

For  the  manufacture  of  whisky,  especially 
com.  and  lye.  sometimes  also  bran,  wheat  and 
kilned  malt  (6  to  15  per  cent)  are  used  The 
best-known  brands  are: 

Bourbon  whisky,  in  the  manufacture  of 
which  com  is  the  main  ingredient  with  barley 
maltj  or  wheat  malt  and  rye.  According  to  the 
quality  of  the  Bourbon,  uie  materials  vary  as 
follows : 

Ordinary  Bourbon  whisky  is  made  from  a 
mixture  of  10  per  cent  malt;  ID  per  cent  rye; 
and  80  per  cent  corn;  Medium  Bourbon  from 
12  per  cent  malt;  18  to  22  per  cent  rye,  and  66 
to  70  per  cent  com;  Good  Bourbon  from  IS 
per  cent  malt;  35  per  cent  rye;  and  SO  per  cent 
com. 

Ryt  whisky  when  manufactured  as  a  first- 
class  article  is  made  from  10  to  15  per  cent 
kilned  barley  malt,  70  per  cent  rye  and  the  re- 
mainder lye-malt  Some  distilleries  replace  a 
part  of  the  rye  by  oats  or  barley. 

Half  rye  whisky  is  similarly  made  as  the 
above,  except  that  for  one-half  of  the  tye,  com 
is  suiietituted. 
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t  remark  here,  that  the  above  appel- 
lations are  in  exact  use  only  by  the  distiller,  and 
thai  in  commerce  similar  names  arc  given  to  so- 
called  compound  whiskies.  Under  this  term  are 
meant  those  products  which  are  produced  from 
pure  whisky,  either  by  dilution  with  water  and 
rectified  spirits,  or  by  a  mixture  of  several 
kinds,  or  by  still  further  blending  and  mixing. 
In  some  cases,  other  liqiiors,  as  for  example, 
cognac,  or  rum,  or  even  essences,  are  added  to 
the  pure  whiskies.  This  comjwunding;  is  done 
in  accordance  with  the  requirements  o£  local 
trade,  or  the  special  tastes  and  desires  of  the 
customers.  The  character  of  the  natural  nrod- 
uct  is  dependent  upon  the  materials  and  the 
methods  of  mashing  and  distilling. 

According  to  the  method  chosen  for  mash- 
ing we  distinguish  a  'sweet  mash*  and  a  *sour 
mash*  whisky.  The  latter  is  characterized  by 
a  delicate,  slightly  sour  taste  and  a  line  ethereal 

UashiDg  for  Whiskr. —  The  material  is 
ground  separately,  weigned  in  hoppers,  and 
placed  under  a  revenue-lock.  In  tue  smaller 
distilleries  the  corn  is  nuxed  with  20  to  25  gal- 
lons of  hot  water  to  the  bushel,  and  kept  boiling 
by  means  of  steam  until  the  starch  becomes 
gelatinous.  In  larger  distilleries  the  corn  is 
gelatinized  in  high  pressure  cookers,  under  a 
pressure  of  60  to  SO  pounds.  In  either  case  the 
cooked  corn  is  cooled  down  to  about  150°  F. 
In  the  high  pressure  cookers  diis  reduction  in 
the  temperature  is  accomplished  by  a  vacuum 
pump.  In  the  smaller  plants,  malt,  rye  or  other 
cereals  are  added  to  the  com  mash  cooled  to 
164  to  166°  F.,  so  that  the  entire  mash  has  a. 
temperature  of  about  156°  to  160°  F.  In  the' 
larKcr  distilleries  the  specially  prepared  rye  or 
malt  mash  is  drawn  into  the  cooker  by  means  of 
a  vacuum  pump.  Here  il  is  thoroughly  mixed 
so  that  the  final  temperature  is  about  150°  to 
ISS"  F.  In  order  to  obtain  complete  sacchari- 
fication,  mashing  is  done  at  this  temperature, 
for  30  minutes  or  longer,  and  then  the  mash 
together  with  the  grain  is  run  into  a  collecting 
tub,  from  which  it  is  pumped  through  a  cooling 
system  into  the  fcrmenlcrs.  The  cooling  sys- 
tem usually  consists  of  a  worm  of  a  halt  indi 
copper  pipe,  which  is  encased  in  an  iron  water 
pipe.  The  mash  flows  through  the  copper  pipe 
in  one  direction,  while  the  current  of  water 
Hows  around  the  pipe  in  the  opposite  direction. 
It  is  always  desirable  to  cool  the  mash  to  64°  F., 
but  on  account  of  the  higher  tem_perature  of  the 
cooling  water,  it  is  usually  possible  to  cool  the 
mash  only  to  66°  to  68°  F.  At  any  rate  its 
temperature  should  never  be  above  70  F.  The 
concentration  of  the  mash  varies  proportionately 
with  the  amount  of  material,  ancl  is  usually 
about  18  to  25  per  cent  (seldom  more). 

While  the  mash  is  pumped  into  the  fer- 
menters,  as  much  water  or  slop  of  the  same 
temperature  as  the  mash  is  added  to  the  latter 
until  its  concentration  is  about  11  to  13  per  cent 

The  above-described  method  is  used  for 
sweet  mash  whisky,  while  for  sour  mash,  slop 
is  always  used  for  mashing  in  place  of  water. 
The  slop  has  not  only  acquired  a  definite  lactic 


acid  content  throu^  the  ferraeiTtation  process, 
and  certain  peculiar  and  flavoring  substances 
from  the  yeast,  but  also  contains  certain  con- 
version products,  formed  by  heating  the  grains 
in  the  distiller.  Hence  1^  the  use  of  this  slop, 
the  whisky  receives  certain  characteristics 
which  have  made  it  popular.  In  smaller  distil- 
leries, oak  vats,  so-called  bushel  tubs,  are  used, 
into  which  boiling  slop  is  poured,  and  com  in 
grits-form  is  doughed  in  under  constant  agita- 
tion with  the  hand  (hence  the  name,  hand-made 
sour  mash).  The  malt  and  rye  are  added  at 
165°  F.  In  medium-sized  plants  a  large  quantity 
of  com  is  doughed  in  in  a  similar  manner  in 
special  mash  tlms,  and  after  the  mash  becomes 
somewhat  thinner,  due  to  the  saccharification,  it 
is  pumped  into  hopper- like  copper  vessels. 
After  the  mashing  off,  the  mash  remains  in  ihe 
bushel  mbs  of  the  smaller  (UsUllery  or  in  the 
vats  of  the  larger  plants  for  20  to  24  hours  for 
acidification.  After  this  time,  the  mash  is  still 
of  a  somewhat  solid  consistency,  bo  that  it  is 
separated  in  drums  by  means  of  a  disintegrator. 
After  cooling  to  the  pitching  temperature  (64° 
to  66°  F.),  the  mash  is  diluted  with  slop,  to 
about  17  to  19  per  cent  In  some  distilleries 
the  ctincentration  is  lower. 

The  mashing  process  is  different  in  very 
large  distilleries,  irfiich  have  commodious 
mechanical  appliances,  and  are  prepared  to  mash 
vast  amounts  of  material.  It  is  customai^.to 
bring  the  com  mashed  with  water  to  the  boil- 
ing point  by  means  of  steam,  and  then  to  heat 
the  com  to  300°  to  310°  F.  (68  to  80  pounds 
pressure).    The  com   is  kept  at  this  tempera- 
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which  is  the  temperature  at  which  the  largest 
possible  amount  of  sugar  is  formed. 

This  mashing  method  is  used  in  flic  large 
factories  both  for  the  manufacture  of  whisl^r, 
high  wines  and  spirits.  The  various  brands  of 
whisky  are  then  made  by  the  use  of  different 
materials  of  varying  properties.  These  large 
distilleries  also  use  slop  in  place  of  water  when 
making  a  sour  mash  whislcf.  In  order  to  ob- 
tain a  higher  degree  of  acidification,  more  lactic 
acid  is  allowed  to  form  in  the  malt  mash.  In 
comparing  the  large  distilleries  with  the  smaller 
ones,  we  nnd  that  while  the  latter  can  pay  more 
attention  to  the  characteristic  properties  of  the 
whiskies,  especially  sour  mash  and  fancy  goods, 
the  former  does  its  practical  work  more  techni- 
cally and  also  obtains  mudi  higher  yields.  The 
manufacture  of  concentrated  alcoholic  spirits  is 
only  profitable  when  all  the  modem  mechanical 
appliances  are  at  hand,  so  that,  owing  to  the 
constant  decrease  in  the  price  of  alcoholic 
spirits,  the  number  of  smaller  plants  is  becom- 

FermentatJon  of  the  Mash, — The  sugary 
mash  is  fermented  in  the  fermenters  by  means 
of  yeast.  A  very  large  number  of  different 
races  of  y«asts  exist  each  of  whidi  produces  an 
alcoholic  liquor  differing  in  flavor  from  the 
others.  They  fall  naturally  into  two  classes: 
(1)  Culture  yeasts,  and  (2)  wild  yeasts.  The 
former  have  been  cultivated  for  long  periods 
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of  time  by  the  fermentation  industriei,  and 
have  acquired  characteristics  which  render  them 
of  great  value  for  the  production  o£  alcohol  and 
alcoholic  liquors.  The  yeast  used  in  fermenting 
whisky  mashes  belongs  to  the  genus  sat' 
charomycts  cergvisite.  The  yeast  used  in  fer- 
menting wines  from  which  trandy  is  distilled 
belongs  Uj  (he  genus  saccharomyces  eliipsoideut. 
The  distiller's  :^east  must  be  able  to  flourish 
vigorously  in  solutionfi  with  a  high  percentage  of 
acid,  and  also  when  the  alcoboT  content  of  the 
mash  becomes  considerable.  In  England,  com- 
mon ale  yeast  is  usually  added;  in  France  and 
Belgium  either  top-fermenting  or  compressed 
yeast,  which  is  also  used  by  bakers,  is  generally 


ig-^east  c 


modem  times  are  successfully  ,  _._  _. 

stance,  a  pure  yeast  culture  of  a  distiller's  yeatt 
is  made  according  to  Hansen's  method,  just  as  a 
pure  beer  yeast  is  cultivated  in  many  United 
States  breweries  according  to  the  same  method. 
In  the  United  States  distilleries  a  yeast  obtained 
by  spontaneous  fermentation  is  generally  used. 
Here  Delbrueck's  teachings  in  regard  to  natural 
pure  culture  are  of  importance.  Ex^rience 
leaches  that  when  several  yeast  speaes  are 
present,  a  certain  one  can  be  developed  under 
certain  conditions  of  nourishment,  because  a 
mash  of  definite  concentration  and  proportion 
of  fermentable  to  no n- fermentable  substances, 
made  from  definite  materials,  consequently  con- 
taining definite  percentages  of  albuminous  and 
mineral  substances,  will  vigorously  develop  at  a 
definite  temperature  and  acidity  only  one  species 
al  yeast  and  will  suppress  the  rest  By  main- 
taining the  same  conditions  on  a  larger  scale, 
that  is,  by  using  a  ^eater  amount  of  mash,  the 
yeast  thus  developed  can  be  further  propagated. 
But  in  spile  of  the  utmost  care^  natural  pure 
culture  is  oftentimes  defective,  because  the 
standard  requirements  are  not  rigorously  ob- 
served. It  may  also  happen  that  among  the  air 
yeasts  which  are  developed  for  spontaneous 
fermentation,  there  is  no  species  which  will 
flourish  under  these  requirements.  Consequently, 
it  would  be  advisable  to  introduce  pure  cultures, 
made  from  one  indivdual  cell,  according  to 
Hansen's  method.  Then  the  distiller  wouM  not 
be  dependent  on  chance ;  and,  of  course,  a  pure 
yeast  developed  according  to  Hansen's  meuiod, 
would  have  to  be  cared  for  according  to  the 


principles  of  natural  pure  culture,  as,  others 
an  infection  with  undesirable  yeasts,  mycoderma 
r  fission   fungi   would   gradually   destroy   the 


pure  yeast. 

In  the  United  States  distilleries  the  yeast 
is  developed  as  follows; 

A  clear  malt  mash  is  made  from  ground 
malt  and  pure  water,  generally  distilled  water. 
The  water  is  boiled  with  hops,  one  ounce  of 
hops  per  gallon  of  water,  cooled  to  170'  F.  and 
added  to  the  ground  malt,  whereupon  sacchari- 
fication  will  take  place.  As  soon  as  the  conver- 
sion is  completed,  a  clear  mash  is  drawn  either 
\iy  filtration  or  extraction,  which  is  then  con- 
centrated to  18  to  30  per  cent  Balling  and 
cooled  to  70°  to  72*  F.  Air  is  forced  into  the 
masfa  in  small  copper  vessels,  so  that  after  24  to 
48  hours  the  yeasts  of  the  air  will  cause  fer- 
mentation. This  mash  in  the  copper  jugs  is  the 
so-called  stock-yeast  and  is  cultivated  as  needed. 
In  case  the  yeast  thus  obtained  is  not  satisfac- 
tory, the  process  is  repeated.      Host  distillers 


the  above  described,  hopped,  clear  malt  mash. 
This  original  yeast  is  poured  into  sterilized  cop- 
per jugs  and  stored  in  an  ice  box  or  other 
suitably  cool  place. 

This  ye»,it  is  propagated  for  use  in  this  way: 
The  distiller  first  heats  a  rye  and  malt  mam 
very  rapidly  to  130°  F.,  wnen  the  maximum 
saccharifying  action  takes  place,  and  keeps  it 
at  this  temperature  a  short  time.  Then  the  heat 
is  raised  quickly  to  144°  when  the  maximum 
liquefaction  of  starch  takes  place.  Finally  the 
heat  is  raised  to  150"  to  154°,  which  destroys 
harmful  bacteria^  but  does  not  injure  diastase  if 
plenty  of  sugar  ts  present  in  the  solution.  The 
temperature  most  favorable  to  the  action  of 
distiller's  yeast  is  between  75°  and  81°.  A 
sli^tly  acid  wort  favors  the  development  of 
distiller's  yeasts,  and  checks  the  brewery  yeasts 
and  bacteria. 

Souring  is  accomplished  throu^  a  special 
mash  at  148°  to  158°,  from  kilned  malt  to  which 
is  added  umnalled  wheat,  corn  or  rye.  This 
mash  at  122°  is  inoculated  with  a  pure  culture 
of  lactic  acid  bacteria.  When  about  1  per 
cent  of  lactic  acid  has  been  formed,  the  temper- 
ature is  raised  to  165°  and  the  lactic  bacteria 
killed.  The  tnash  is  then  cooled  to  80°  and 
pitched  with  distillery  yeast,  and  then  slowly 
cooled  to  60°.  As  fermentation  proceeds  the 
temperature  rises,  but  it  must  he.  kept  below  85°. 
This  yeast  mash  is  ripe  in  10  to  14  hours  after 
pitchi^,  and  is  then  run  into  the  sweet  wort  at 
63°.  The  period  of  greatest  fermentation  is 
after  24  hours,  and  continues  12  to  18  hours -^ 
during  which  the  temperature  is  kept  beltnv  8S° 
to  prevent  loss  of  alcohol  through  evaporation. 
The  duration  of  fermentation  is  for  Spirits  and 
sweet-mash  whiskies,  72  hours,  while  for  sour- 
mash  whisky  it  requires  76  hours. 

Sometimes  abnormal  conditions  arise,  among 
which  IB  the  so-called  "foaming  feitnentatioir 
that  is  an  exceptionally  storo^  Termentation,  in 
which  lasses  oF^akohol  occur,  due  to  the  flowing 
over  of  the  mash  over  the  edge  or  rim  of  the 
fermenter.  This  is  a  result  of  various  defects, 
and  is  either  pardy  due  to  the  materials,  or  the 
yeast,  or  may  be  occasioned  by  irregularities  in 
the  operation,  or  even  by  other  causes.  It 
would  lead  too  far  to  enumerate  them  here,  but 
much  has  been  written  on  this  subject  by  ex- 

The  fermented  mash,  called  the  sour  mash.  Is 
now  pumped  into  the  distilling  apparatus,  where 
it  is  distilled  as  is  fully  described  in  the  article 
Distillation.  It  is  customary  to  distil  the 
whiskies  to  102-105  proof  and  spirits  to  188-190 
proof.  In  small  distilleries  an  ordinary  pot- 
still  is  used  for  whiskies  and  a  liquor  of  about 
70  proof  is  obtained,  which  is  concentrated  to 
101-102  proof  in  a  doubler.  A  doubler  consists 
of  a  copper  cylinder  having  a  wide  outlet  pipe, 
from  which  the  vapors  enter  the  condenser.  In 
the  small  distilleries,  the  heating  is  accomplished 
by  direct  firing,  by  whidi  a  peculiar,  characteris- 
tic taste,  whidi  is  appreciated  by  the  consumers, 
is  engendered.  Such  whisky  is  called  "Fire 
Copper  Bourbon  Whisky.' 

When  oats,  barley  or  wheat  are  used  in  the 
manufacture  of  certain  whiskies,  they  are 
worked  up  in  the  same  mamier  as  rye  in  the 
above- described  mash. 

Potatoes  are  not  mashed  in  the  United  Statet, 
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although  they  are  commonly  used  in  Germany. 
"ITiey  contain  only  18  to  20  per  cent  of  starch, 
while  the  cereals  contain  60  and  more  per  cent 
of  starch.  Instead  of  mashing  the  Efround, 
rasped  or  chipped  potatoes  in  open  mash-tubs,  as 
was  formerly  done  and  is  even  done  to-day  in 
small  plants,  they  are  now  first  steamed  under  a 
pressure  of  two  to  three  atmospheres,  whereby 
the  starch  is  ptit  in  condition  to  be  easily  acted 
upon  by  the  diastase.  After  the  steammg  the 
potato  mass  is  cooled  to  SS  to  60°  C.  (131  to 
140°  F.).  which  is  the  best  saccharification  tem- 
perature. Then  this  mass  is  mixed  with  mall, 
generallv  green  malt,  either  in  the  cooker  or  in 
the  mash-tub,  and  saccharified.  It  is  customary 
in  Germany  to  make  a  thick  mash  of  22  per 
cent  (Balling),  sometimes  even  of  26  to  28  per 
cent.  The  fermentation  is  accomplished  by  the 
addition  of  a  cultivated  pure  culture  yeast. 
The  distilling  process  is  similar  to  our  method. 
In  Germany  less  brandy  but  more  fairly  con- 
centrated alcohol   for    industrial    purposes    is 

In  all  those  cases,  in  which  a  mealy  sub- 
stance is  utilized,  the  thin  slop  remains  after  the 
distiilalion,  which  contains  all  tbe  ingredients 
of  the  com  and  yeast  mash.  Besides  the  skins 
and  husks,  we  find  albumen,  unfermented  sugar, 
lactic  acid,  acetic  acid,  glycerine,  mineral  sub- 
stances, etc.  This  wet  slop  was  mainly  used  as 
feed  for  cattle,  so  that  formerly  every  distiller 
also  had  a  herd  of  cattle.  It  is  claimed  that  an 
animal's  health  will  suffer  if  slops  are  copiously 
fed,  so  that  on  this  account,  and  especially  in 
order  to  dispense  with  some  of  the  labor  caused 
by  tbe  maintenance  of  the  cattle,  the  stop  was 
dried.  By  thorough  drying,  which  can  be  done 
immediately  after  the  distillation,  spoiling  is 
prevented  and  a  constantly  durable  and  valuable 
article  of  commerce,  whiui  need  never  be  given 
away  below  its  full  value,  is  obtained.  The 
drying  of  slop  is  accomplished  in  several  opera- 
tions; (1)  Settling  of  Uie  insoluble  substances; 
'"■    Pressing  out;    (3)    Drying  in  cylindrical 
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The  feeding  value  of  wet  and  dry  slop  can 
readily  be  seen  from  these  analytical  data,  ob- 
tained by  the  Industrial  Chemical  Institute  of 
Milwaukee  in  an  analysis  of  slop  in  either  condi- 
tion. The  mash  material  was  composed  of  80 
per  cent  com,  10  per  cent  rye,  and  10  per  cent 
malt 


certain  fungus,  as  (or  instance  tuptrgilltu 
oryea  are  exposed  in  hothouse-Iifce  compart- 
ments to  uniformly  tnoist  air  of  77"  F,  on 
steamed,  coarse  wheat  bran.  The  spores  rap- 
idly develop  to  an  exuberant  white  mold  whose 
mycelium  forms  numerous  spore-bearing 
threads  which  grow  into  the  nutrient  medium.  A 
considerable  portion  of  the  nutrient  medium  is 
consumed  and  a  decided  rise  in  temperature  is 
noticeable.  According  to  the  temperature,  the 
formation  of  mold  is  finished  in  about  36  to  48 
hours,  whereupon  the  mass  with  the  fungi  is 
mixed  with  an  equal  amount  of  wheat  bran  and 
extracted  in  water,  whereby  the  Koii-extract  is 
obtained.  This  is  added  at  140°  F.  to  com, 
cooked  in  the  customary  manner,  whereupon 
complete  conversion  Is  effected  as  with  diastase 
The  mash  thus  obtained,  which  has  a  concentra- 
tion of  about  15  per  cent  Balling,  is  fermented 
in  four  days  by  means  of  a  fungus,  called  laka- 
molo,  pro5>agated  in  a  similar  manner  to  the 
Koji  fut^cus.  It  is  claimed  that  the  yield  in  this 
process  is  11  to  12  per  cent  higher  than  in  the 
process  now  in  yogae.  In  some  large  com  dis- 
tilleries in  Europe  the  fungus  amylomycet 
Rouxii  is  used  instead  of  malt  to  furnish  the 
diastase.  A  sterilized  com  mash  is  inoculated 
with  a  very  small  quantity  of  the  fungus  and 
filtered  air  is  blown  through  the  mash  for  20 
hours.  The  fungus  spreads  with  great  rapidity, 
converting  the  starch  into  sugar.  Yeast  is 
added  during  the  action  of  the  fungus-diastase, 
and  ferments  the  sugar  as  it  is  formed,  the  two 
agents  acting  together.  One  gram  (15  grains) 
of  the  fungus  culture  is  sufficient  to  saccharify 
25  tons  of  com,  saving  three  tons  of  malt  besides 
the  one  ton  of  starch  consumed  by  the  malting. 
This  mash  being  sterilized  is  worked  in  closed 
vessels  so  that  harmful  bacteria  do  not  gain  an 
entrance. 

In  the  Belgian  distilleries  Effront's  system 
is  successfully  used  to  prevent  disturbances  in 
the  operation  of  the  plant  caused  by  infection. 
'     principle  in  this  system  is  that  the 


taking  the  place  of  lactic  acid,     Hydrofluc 
acid,  in  small  proportions,  is  poisonous  to  mc 
bamiful  bacteria,  while  not  ajtecting  distillery 
yeasts  up  to  2/10  of  one  per  cent 

The  Control  of  the  Distillery.— It  is  self- 
evident  that  the  control  in  the  distillery  is  of 
prime  importance  in  a  rationally  operated  plant, 
for  which  reason  also  the  large  distilleries, 
which  have  well-equipped  laboratories,  work  ad- 
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Preparation  of  Alcohol  by  FuDgi.— This 
process,  which  is  used  in  Japan  in  the  manufac- 
ture of  sak^  was  changed  for  other  cereals  by 
Takamine,  a  Japanese,  and  was  introduced  by 
him  in  1893-94  in  the  Manhattan  distillery  in 
Peoria,  III.  But  this  process  has  not  been  ex- 
tmslvely  used,  so  that  now  it  is  almost  for- 
gotten, although  it  aroused  considerable  interest 
at  one  time.    In  this  process  the  spores  of  a 


vantagcously,  while  on  the  other  band,  the  small 
distillers  constantly  suSer  losses.  The  control 
is  properly  carried  out  when  regular  analyses 
are  made  of  the  raw  materials  of  the  supple- 
mentary articles,  namely  the  yeast,  the  mash 
before  and  after  fermentation,  the  slop,  the 
water  and  also  the  air  in  tbe  mashing  and  fer- 
mentation cellar.  (The  Kentucky  distilleries 
use  a  pure,  hard  water,  rich  in  lime.)    It  hap- 
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las 


pens  in  too  muiy  cases  tliat  the  control  i&  not 
properly  canied  out,  which  is,  of  course,  a  loss 
to  the  <listille[,  althotu^  at  present  the  small 
distiller  is  enabled  to  nave  the  control  carried 
otit  by  a  special  laboratory  (Industrial  Cbemic^ 
Institute  of  Milwaukee).  When  the  control  is 
properly  exercised,  the  yield  will  be  increased. 
Inasmuch  as  theoretically  one  pound  of  star<A 
produces  0.3678  lb.  of  slcdtol,  then,  accordirtg 
to  Hantkc,  the  highest  possible  yield  of  a  distil' 
let's  buslKl  (which  is  alwws  n^red  at  56  Iba. 
whether  die  material  actually  weighs  that  muck 
or  not)  with 
«0  per  cnt  lUrcb  io  tha  loMsrial  niU  be  5.76  c^  proof 

slcoliol 
61  per  cent  Btarch  in  the  mat 

aioahDL 
a  per  oDt  lURh  ID  tba  mW 
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But  in  practice  the  yields  obtained  from  one 
bushel  of  grain  (56  lbs.)  are  as  follows  r 

90  per  cent  com  +  10  per  cent  m«ll,  about  4.7  gal.  proof, 

■eLdDoi  4.9  tea],  proof. 
SS  par  oant  com   +  3S  per  cait  iva  +  10  par  cent  mah. 

about  i  •'     ■         ' 


t-  IS  per  cent 

Scotch  Whisky  is  made  In 


i  pot-still.  Its 
peculiar  smoky  flavor  is  due  to  the  use  of  a  peal 
lire  in  kiln-drying  the  malt  It  is  made  from 
barley  malt  and  corn,  the  latter  often  imported 
from  the  United  States.  But  in  some  cases  rye 
and  oats  are  also  used. 

Irish  Whisky  is  a  pot-stilt  liquor  made  from 
X  to  SO  per  cent  of  barley  malt,  with  lye,  bar- 
ley, oats  or  wheat  or  a  mixture  of  them.  The 
malt  is  not  peat  dried  and  the  liquor  has  a  deli- 
cate bouquet  and  a  high  alcohol  content. 

Brandy  of  the  finest  sort  (Cognac)  Is  dis- 
tilled from  clear  white  grape  wine  which  hai 
been  aged  for  at  least  a  year.  It  is  goldeii 
yellow  in  color  and  has  a  content  of  from  4S  to 
55  per  cent  alcohol.  Ordinary  brandies  are  dis- 
tilled from  freshly  made  and  fermented  grape 
wines  in  two  distillations.  The  first  yields 
li<juor  of  2S  to  30  per  cent  alcohol;  the  second 
bnngs  up  the  percentage  to  about  65  per  Cent, 
To  remove  the  fusel  oil,  fractional  distillation 
is  resorted  to.  After  distillation  the  brandy  is 
[daced  in  oak  castes  which  previously  have  been 
well  scalded  with  boiling  water,  or  preferably, 
with  steam.  To  acquire  a  desirable  degree  of 
smoothness  and  flavor,  the  brandy  is  stored  at 
least  four  or  five  ywirs.  Longer  storage,  up  to 
20  years,  enhances  the  value  and  the  price  at 
which  it  can  be  sold  When  it  is  ready  for 
market,  branity  is  commonly  reduced  with 
water,  and  perhaps  sugar  and  coloring  are 
added,  or  blends  may  be  made  with  other  and 
newer  distillations,  imitation  whidn  is  usually 
made  from  diluted  grain  alcohol  with  a  percen- 
tage of  strong-flavored  brandy,  some  coloring 
■natter  and  sweetening  and  a  very  small  propor- 
tion of  cenanthic  ether.  Sometimes  a  little  ex- 
tract of  oak  shavings  or  chips  is  added. 

Gin  is  distilled  from  a  mash  of  m^t  and  un- 
malted  rye  or  barley,  wi^  juniper  berries  added 
while  the  distillation  continues.  A.  very  small 
percentage  of  turpentine  and  hops  is  sometimes 
added.  Gin  has  a  delicate  flavor,  and  contains 
about  52  per  cent  alcohol. 

Rum  IS  distilled  from  molasses  together 
with  the  skimmings  of  sugar  factory  kettles  and 
a  proportion  of  the  raw  juice  of  (hq  sugar  cane. 


The  smaller  the  prwortion  of  skimmings  the 
better  the  quality  of  the  product  The  usual 
practice  is  one  part  of  scum  from  boiling  cane- 
iuice,  one  part  of  raw  caue-juice,  an(l  four  parts 
«f  diluted  molasses.  The  mixture  is  fertaented 
in  open  vats  for  several  days.  When  freshly 
distilled,  rum  is  colorless,  but  it  becomes  a  pale 
amber  color  from  the  casks  in  which  it  is  stored 
&iimt  sugar  is  added  to  give  a  darker  color. 
The  alcohol  content  is  from  7g  to  85  per  cent 
"     "     *       '    ,  ihe 

^garcane,  which  is  merpl- 

tracted  to  obtain  the  sugar,  so  that  the  tt 
contains  no  admixtures  as  it  does  in  our  sugar 
refioeries,  is  fermented  and  distilled.  Its  pe- 
culiar aroma  Is  due  to  butyric  ether.  An  infe- 
rior grade  of  rum  is  made  from  the  sugar  scum 
and  oeer  yeast.  Many  brands  of  rum  acquire 
their  particular  bouquet  through  the  addition  of 
clover  leaves.  Botany-bar!^  etc.  Artificial  rum, 
made  by  mixing  spirit  with  rum  essence  and 
adding  a  little  coloring  matter,  can  readily  be 
distinguished  from  genuine  rum. 

Arrack  is  made  from  a  mash  of  rice  previ- 
ously sprouted.  It  is  saccharified  at  140' 
and  then  cooled  to  about  70°  and  a  pro- 
portion of  lO  to  12  per  cent  «toddy,"  the  fer- 
menting juice  of  the  cocoanut  palm,  Is  added 
to  produce  fermentation.  Sometimes  molasses 
or  raw  sugar  is  used,  and  the  toddy  omitted. 
The  liquor  Is  dislilled  two  or  three  times  to 
secure  the  desired  alcoholic  content.  Arrack  ■$ 
colorless  when  first  made,  but  gains  a  yellowish 
ot  brownish  color  from  die  caScs  in  which  it  is 
stored    Its  alcohol  content  is  from  70  to  8D  per 

Vodka  is  made  from  a  tye  mash  with  from  ' 
J5  to  20  per  cent  of  green  malt,  either  of  rye 
or  barley.  In  the  dleaper  grades  corn  and 
potatoes    are   used    Vooka    ranges    from    the 

Einimum  of  40  per  cent  prescribed  by  law,  u^  .■ 
'  60  per  cent  of  alcohol. 
'  Sweet  frrfits,  tbe  juice  of  vAich  is  rich'  in 
sugar,  also  serve  as  raw  materials  for  the  siiirit 
Industry.  The  so-caHed  Kirscbwaiser  and 
Marascmno  are  obtained  from  Cherries.  Be^ 
tides  the  juice,  the  extract  also  contains  comno- 
nents  of  the  cherry  stones,  which  are  crushed 
BBd  added  to  the  btiuid 

In  the  East  Indies  a  liiporis  distilled  from 
the  fermented  juice  of  the  date  palm,  while  in 
tbe  West  Indies  the  same  is  done  with  tbe  fer- 
mented juice  of  the  plantain.  Pineapples, 
oranges,  apricots,  peaches  and  other  frtiits  can 
also  be  made  to  furnish  a  liquor. 

The  large  class  of  various  sweet  liqueurs, 
cordials,  and  ratafias  are  distillations  only  of 
good,  fusel-free  spirit  with  an  aromatic  sub- 
stance, and  the  addition  of  sugar  syrup  and 
cotoring.  The  best  known  arc  absinthe,  ani- 
sette, cura^oa.  bencdectine,  boonecamp,  crcme  de 
dacao,  creme  dc  menthe,  creme  de  rose,  creme  de 
vanilla  and  creme  yvette  (violet). 

For  statistics  of  production  see  DisnuJNO 
iKin^EtVY. 

RicHABD  Ferris. 

Editorial  Staff  of  The  Amtriaana. 

DISTILLED  WATER.    See  Distillation. 

DISTILLING  INDUSTRY.    There  can  be 

no  question  but  thai  alcohol  is  one  of  the  most 

important  substances  produced  by  the  art  ol 

ma^,   for,  outdde  of  the  extensive  consumiv* 

^n  cf  alcoholic  liquors  «s  beverages,  it  is  morg 
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extensively  applied,  and  I 


■  known  process  by  which  alcohol  can  be 
obtained  —  the  fermentation  of  sugar  or  other 
saccharine  matter  of  plants  which  contain  either 
free  sugar,  or  a  starch  convertible  into  sugar. 
Commercial ty,  when  alcohol  is  made  from  grain, 
it  is  called  grain-aicohol ;  when  it  is  made  from 
reindeer  and  Iceland  moss,  it  is  called  moss- 
alcohol  ;  when  made  from  potatoes,  or  beets, 
root-alcohol,  and,  if  from  grapes,  wine-alcohol. 

Although  the  first  historic  mention  of  alco- 
holic li(]uors  dates  from  the  11th  century  the 
art  of  distillation  was  known  for  centuries  prior 
to  that  time.  The  Chinese  had  practised  it  for 
hundreds  of  years  before  it  was  mtroduced  into 
Europe,  and  tradition  attributes  its  discovery  to 
the  Arabian  alchemists.  This  art  of  distillation 
consists  in  the  process  of  converting  liquid  into 
vapor  in  a  closed  vessel  by  the  application  of 
heat  and  reconverting  it  into  liquid  by  convey- 
ing the  vapor  into  a  cooler  vessel ;  so  that 
wirits  are  not  produced  by  distillation  but  by 
the  prior  act  of  fermentation;  the  distilling 
process  separates  the  sprits  from  the  mixture 
ID  which  they  have  previously  ejcisted.  Brandy, 
one  of  the  first  distilled  liquors,  was  originally 
known  as  the  "water  of  life,*  and  one  of  the 
early  alchemists  was  so  enthusiastic  over  the 
discovery  of  thb  liquid  that  be  declared  that 
*this  adjnirable  essence  is  an  emanation  from 
the  Divinity;  an  element  newly  revealed  to 
man,  but  hid  from  antiquity  because  the  human 
race  was  then  too  young  to  need  this  beverMc, 
'  destined  to  revive  the  energieB  of  modem  de- 
crepitude,* 

While  brandy  and  several  other  distiUed 
liquors  had  previously  been  mad^  the  first  prod- 
uct of  the  distillery  to  reach  the  dignity  of  a 
commercial  position  was  called  'rectified 
whi^.*  This  was  a  crude  higfa-wioe  which 
had  bean  prqwred  for  sale  by  beii^  passed 
throuRh  a  layer  of  charcoal,  a  process  which 
was  msiBned  to  extract  the  fusel  oiL  Later, 
this  product  was  tnade  more  saleaUe  by  the 
addition  of  burnt  sugar,  some  flavoring  extracts, 
and  storage  in  heavily  charred  tnrrels,  to 
eradicate  some  of  the  rankness  and  fieriness 
that  distinguished  most  of  such  liquors.  This 
method  of  manufacture  was  followed  until 
the  process  of  redistilling  was  invented,  when 
m  apparatus  was  provided  by  means  of  which 
the  fusel  oil  could  be  more  thoroughly  extracted 
from  the  spirits  than  had  ever  before  been  pos- 
sible, while,  to  make  the  liquor  more  palatable, 
a  certain  proportion  of  old-fashioned  Bourbon 
from  Kentuclty,  or  rye  frtim  Maryland,  or  Penn- 
sylvania, was  added  to  give  the  bouquet,  flavor, 
and  appearance  of  genuine  whisl^.  In  fact, 
the  sale  of  the  goods  Imown  as  'redistilled 
whisky"  became  so  general  that  the  propor- 
tion as  compared  to  the  quantity  of  genuine 
Kentudiy  and  other  whiskies  sold  was  not  less 
than  IS  to  1. 

Although  &ie  name  bourbon  whisky*  now 
has  a  wide  significance,  it  was  originally  used 
to  distin^ish  the  particular  kind  of  liquor  that 
was  distilled  from  Indian  com,  in  Bourbon 
county,  Kentucky.  At  that  time  the  yield  of 
Bourbon  whisky  was  about  in  proportion  to 
three  gallons  to  the  bushel,  and  it  was  so  heavy 
in  body  and  flavor  that  it  was  considered  as  of 


great  valtK  in  the  woHc  of  compounding,  in 
spite  of  the  fact  that  it  required  many  years 
of  maturing  to  neutralise  the  fusel,  and  other 
essential  oils  which  it  contained.  Popular  as 
this  whisky  was  from  the  days  of  its  inception, 
its  fame  spread  so  rapidly  that  it  was  not  long 
before  other  distillenes  sprang  into  existence, 
in  Kentucky  and  elsewhere,  and  as  all  of  these 
manufacturers  produced  an  imitation  of  'Bour- 
bon *  the  best  method  of  defining  that  liquor 
to-day  is  to  say  that  it  is  a  whisky  distilled 
from  com,  after  the  method  which  was  origi- 
nated in  Bourbon  county. 

Great  as  the  demand  for  this  whisky  was, 
and  despite  the  fact  that  the  trade  was  com- 
pelled to  admit  that  such  goods  could  not  attain 
to  full  maturin,  Ae  only  condition  in  which 
they  were  ready  for  consumption,  withm  less 
than  the  Specified  three  years,  the  improvements 
in  the  process  of  manufacture  were  slow.  It 
was  at  about  this  time  that  some  important 
changes  were  made  in  the  science  of  mashing, 
and  as  these  not  only  increased  the  yield,  but 
lessened  the  cost  of  production,  the  Bourbon 
whiskies,  which  had  formerly  been  used  so 
extensively  for  compounding  purposes,  began  to 
attain  wider  popularity  as  a  beverage.  It  was 
also  quickly  discovered  that  this  increase  in  yield 
had  not  injured  the  quality  of  the  wbisl^, 
but  that,  on  the  other  hand,  such  goods  were 
of  finer  grade,  the  proportion  of  fusel  oil  be- 
coming less  though  the  quantity  of  whisky  in- 
creased. 

The  whisky  upon  which  the  reputation  of 
Kentudcy  so  largely  depends  is  that  kind  of 
liquor  that  is  known  as  sour  mash,  but,  im- 
fortunatetjr  for  the  commercial  integrity  of  the 
distillers,  it  must  be  admitted  that  there  are 
comparatively  few  establishments  that  are  so 
careful  as  to  the  preservation  of  their  reputa- 
tions that  they  will  distil  nothing  but  genuine 
sour-mash  goods.  At  the  present  time  the  con- 
sumption of  wliiskies  of  all  grades  made  in 
Kentucky  is  estimated  as  being  nearly  14,000,000 
gallons  per  annum,  while  the  principal  States 
in  which  ordinary  spirits  are  produced  are 
Illinois,  Indiana  and  Ohio. 

Owin^  to  its  greater  availabili^  and  cheap- 
ness, grain  is  the  material  which  is  most  gen- 
erally used  in  the  distillation  of  liquora.  Fruits, 
which  are  very  good  for  this  purpose  when  they 
can  be  obtained,  are  not  only  of  a  perishable 
natore,  but  they  are  not  available  during  the 
greater  portion  of  the  year;  thus,  while  apples, 
peaches  and  gmpos  are  used  in  the  manufacture 
of  distilled  tiquora  in  California,  New  York, 
New  Jersey  and  Ohio,  the  output  is  necessarily 
limited  In  the  case  of  fruit  btandies,  the 
State  of  California  mannfactures  more  than 
nine-tenths  of  die  total  product  of  the  country. 

Rum,  which  was  once  one  of  the  popular 
liquor^  is  now  very  little  used  in  this  country, 
bemg  mannfactured  mainly  for  export  purposesj- 
Made  of  molasses  as  the  chief  material,  its  dis- 
tillation is  confined  almost  exclusively  to  New 
En^and,  where  its  production  is  constantly  de- 
creasing, owing  partly  to  the  fact  that  grain- 
alcohols  are  cheaper  to  manufacture,  and  partly 
to  the  steadily  increasing  popularity  of  whisl^ 
as  a  beverage.  During  the  past  few  years  sev- 
eral attempts  have  been  made  to  (Bstil  pure 
spirits  from  molasses,  but  none  of  these  experi- 
DMHts   have  been   successful,   owia^  tq   the 
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difficulty  of  eliminating  the  odor  whtcli  is 
cfaaracteristii:  of  rum.  In  the  making  of  pnre 
spirits,  no  a^ng  is  required.  Such  itrod- 
ucts  of  the  still  are  ready  for  manafacturing 
purpose^  or  for  compounding,  the  day  they  are 
produced,  for,  no  matter  how  long  they  are  kept, 
they  cannot  be  improved.  It  is  such  a  piridnct 
tha.t  is  doctored  up  by  the  iise  of  colonnit  and 
flavoring  to  the  appearance  of  genmneness  in 
which  it  is  possible  to  dispose  of  it  as  whisln, 
and  some  are  even  made  to  produce  a  fairly 
passable  unttation  of  the  real  sour-mash  liquor. 

In  reviewing  the  products  of  American  dis- 
tilleries it  is  necessary  to  give  more  than  pass- 
ing attention  to  the  use  of  distilled  spirits  in 
the  arts,  manufactures  and  medicines  of  this 
cotmtry.  Among  these  alcohol  and  cologne 
spirits  are  the  most  important,  aldiougfa  such 
products  as  higfa-wines,  whisky,  brandy,  gin 
and  rum,  are  also  used  for  these  purposes. 
Pure  alcohol  is  a  substance  that  cannot  be  ob- 
tained by  the  process  of  distillation  alone.  The 
alcohol,  or  rectified  spirits  of  the  pharmacopoaas 
contain,  in  the  United  States,  9  per  cent  by 
weight  of  water,  and,  in  Great  Britain,  16  per 
cent;  while  the  proof-spirits,  or  dilated  alcohol, 
has  54J4  per  cent  by  weight  of  water  in  the 
United  States,  and  51  per  cent  in  Great  Britain. 
In  spite  of  its  general  un desirability,  there  can 
be  no  doubt  but  that  great  quantities  of  plain 
alcohcri  are  used  as  a  beverage,  and  while  it  is 
impossible  to  collect  anything  like  reliable  data 
upon  Uiis  subject,  it  1^  been  estimated  that 
no  less  than  15  barrels  of  alcohol  are  thus  con- 
sumed in  New  Vork  city  alone  every  day  of  the 
year,  and  that  fully  one-half  of  the  alcohol 
which  finds  its  way  to  the  Nordiwest  is  used 
as  a  beverage  by  the  Poles,  Norwegians,  Swedes, 
Hungarians,  Finns  and  Russians,  who  abonnd  in 
0iat  part  of  the  country.  It  is  also  a  well-estab- 
lished fact  that  the  foreigners  who  are  em- 
ployed in  the  coal  mines  of  Penns^vania  are 
great  consumers  of  alcohol. 

In  the  making  of  pharmaceutical  preparations 
a  large  proportion  of  the  cost  was  due  her^ 
tofore  to  the  use  of  distilled  spirits  in  their 
compositioo.  In  some  of  these  denatured  alcohol 
may  be  used  with  a  great  saving  of  the  tax 
formerly  paicL  but  in  many  casea  in  which 
alcohol  would  be  unsuitable,  cologne  spirits 
are  used,  while  such  liquors  as  whisky,  brandy, 
rum  and  ^n,  furnish  the  basis  uptm  which  many 
proprietary  medicines,  tinctures  and  medicinal 
wines  depend,  not  only  for  their  preservative 
qualities,  but  for  their  effect  upon  the  human 
system.  In  fac^  it  has  been  estimated  that  m> 
less  diait  45  per  cent  of  all  the  distilled  spirits 
consumed  in  the  United  States,  are  used  in  the 
arts,  the  manufactures  and  in  the  making  of 
medidnes. 

Prodnction,— The  production  of  distilled 
s|»rits  in  the  United  States  for  the  fiscal  year 
ended  30  June  1917,  was  286,085,464  gallons. 
Of  this  total,  57,651,aM  gallons  were  whisky; 
1370,936  ^ons,  rum:  5,7^667  gaUons  gin; 
167,267  gallons,  hirii  wines ;  134,821,292  galbns, 
alcohol;  and  65379,886  gallons  neutral  or  eo- 
Icwne  spirits.  Fruit  brandies  amounted  to  8,' 
251,097  gallons. 

TTje  total  consumption  for  the  year  was  315,- 
374,562  gallons  of  which  41,529,677  gallons  were 
exported;  93,762,423  giUlons  were  denatured; 
ud  13,119,201  gallons  lost  by  leakage. 


During  the  year  quoted  there  were  (£S  dis- 
tilleries registered  in  the  United  States,  but 
only  507  of  them  were  operated.  Of  these,  198 
worked  on  grain;  284  on  fruit;  and  25  on 
molasses. 

California  led  all  the  other  States  in  the 
production  of  brandy,  her  148  active  stills  ttun- 
ing  out  7,871,759  gallons  — 95  per  cent  of  die 
output  of  the  whole  country.  Ohio  stood  sec- 
ond, with  160,133  gallons;  followed  by  New 
Jersey,  with  54,494  gallons;  New  York,  with 
39,019  gallons ;  and  Kentucky,  with  34,163  ^ 
Ions.  In  the  production  of  spirits  from  grain, 
Illinois  was  first,  with  79,320,206  gallons;  fol- 
lowed by  Indiana,  with  43,332,771  gaUons;  and 
Kentudv.  with  36,407,615  gallons. 

In  the  matter  of  materials  used,  no  record 
of  At  fruit  is  available.  Of  grain,  the  lai^est 
item  was  com,  33,973,268  bushels;  of  other 
grains  the  figures  were :  malt,  4^39^77  busb- 
els;  rye,  2,375,439  bushels ;  wheat,  2,538  bushels; 
all  other  grains.  78,902  bushels.  Of  molasses, 
die  quantity  used  was  112,497.633  gallons.  Of 
the  whole  product,  114.596,202  galkms  were 
rectified. 

The  output  of  distilled  spirits  for  the  fiscal 

Kar  1914-15  was  the  lowest  since  1909,  as  may 
seen  from  the  following  figures: 

GiUbbi 

19(»-1«» "     I»,M1,61] 

1»»-1910 163.893. 900 

I9I0-1911 1U.3S5,IIT 

1911-lW? 1«7,SJ1  .MM 

11112-1913 193.«06,U8 

19I3-19U 181,919.541 

1914-1919 140, S»,  lOJ 

1J13-I916 2S3,ai3.1TJ 

1916-1917 2S6,0»5,4M 

In  connection  with  these  fignrcs  should  be 
compared  the  following  stocks  on  hand  in  the 
distilleries  and  banded  warehouses  on  the  30th 
of  June  of  each  of  the  years  cited: 

Wl 149, 2T9.  MT 

191  J- 163.I8S,83I 

M13 176.784,540 

1914 iai,0M.4M 

191S 253.668,341 

1916 231,402.878 

1917 194,832,683 


TTiese  tabulated  figures  show  the  enormous 
increase  in  the  distilling  industry  since  the  great 
war  began.  This  is  due  in  part  to  the  large  use 
of  alcohol  in  the  making  of  munitions,  and  the 
prodigious  increase  in  exports,  amounting  to 
2,500  per  cent  for  1917  over   1915. 

The  number  of  establishments  in  the  United 
States  in  1914  devoted  exclusively  to  the  manu- 
facture of  distilled  liquors,  as  returned  by  the 
Special  Census  of  Manufactures,  was  434. 
They  had  an  aggregate  capital  of  $91,285,028. 
They  employed  6,295  hands,  to  whom  they  paid 
in  the  year  the  sum  of  $3,994,469  in  wages. 
With  the  internal  revenue  and  other  taxes  these 
concerns  paid  into  the  United  States  Treasury 
$I47.26!,065.  The  value  of  the  product  manu- 
factured was  $206,778,706. 

In  addition  to  the  large  production  of  liquors 
of  which  we  have  record,  however,  there  is  no 
doubt  that  there  are  a  number  of  illicit  stills 
throughout  the  country  that  are  annually  pro- 
ducing a  considerable  amount  of  distilled  spirits 
that  succeed  in  evading  the  government's  tax, 
and,  consequently,  the  government's  record. 
Then  illicit  distilleries,  which  owe  their-^xist-       . 
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ence  to  the  inhereat  repugnance  of  a  certain 
class  of  grain  growers  to  pay  the  heavy  fax 
which  the  goveminent  imposes  upon  tHc  maker 
.of  distilled  liquors,  are  common  throughout  th^ 
sparsely  settled  regions  of  the  country,  more 
especially,  perhaps,  in  the  Southern  States.  In 
luch  sections  these  small  distillers  make  and  sell 
their  product,  irrespective  of  any  claim  that  the 
government  may  have  in  the  matter,  and  as  a 
large  proportion  of  the  liquors  that  are  made 
are  consumed  in  the  same  nciehborhood,  it  is 
impossible  to  obtain  any  record  of  them. 

Aithou^  it  is  true  that  the  government  has 
succeeded  in  making  the  distilling  industry  one 
of  the  most  trustworthy  sources  of  national  in- 
come by  the  imposition  of  heavy  taxes  upon  its 
production,  those  who  are  financially  interested 
in  the  manufaaurc  of  liquors  are  advocating 
several  reforms  in  le^slation,  all  of  which,  they 
belie\'e,  will  tend  to  aid  the  producer  in  furnish- 
ing a  wholesome  and  thorou^ly  matured  bev- 
erage at  a  much  lower  cost  They  hold  that  the 
present  legislation  fails  in  what  they  claim 
should  be  its  primary  object  —  the  promotion 
of  the  public  health  and  welfare  —  by  enforc- 
ing a  Ux  that  is  so  high  that  its  collection 
naturally  tends  to  bring  none  but  inferior  grades 
of  goods  within  reach  of  the  masses,  for  the 
simple  and  .very  natural  reason  that  the  manu- 
facturer, in  order  to  meet  the  demands  of  so 
great  an  impost,  will  sometimes  consent  to  lower 
d)e  standard  of  his  goods  that  he  may  save  in 
a  lower  quality  the  amount  which  he  must  pay 
in  meeting  the  tax.  It  is  held  by  some  that  this 
factor  is  one  of  the  direct  reasons  for  the  pro- 
duction of  cheap  imitation  liquors,  which  are 
made  out  of  common  spirits  to  be  sold  prac- 
tically the  same  day  they  are  made,  whereas  the 
honest  maker  of  genuine  whiskies  must  hold  his 
^oodx  for  several  years  while  they  are  atiain- 
mg  that  maturity  that  wiH  enable  nlm  to  place 
them  on  the  market. 

The  history  of  the  various  combinations  in 
which  the  American  distillers  have  participated 
during  the  past  15  years  is  too  long  and  too 
complicated  a  story  to  be  told  in  so  brief  a 
space.  Combinations  have  been  formed  and 
have  failed,  only  to  be  superseded  by  others, 
none  of  which  were  without  some  influence  in 
the  progress  and  develomnent  of  this  great 
American  industry.  See  Brewing  and  Malt- 
ikg;  Brewing  Industry;  Distillation, 

DISTINGUISHED  SERVICE  ORDER, 
an  order  instituted  by  Queen  Victoria  6  Sept, 
1886  for  the  purpose  of  rewarding  the  naval  and 
military  ofBcers  mentioned  in  dispatches  for 
their  distinguished  service,  Foreign  officers 
who  have  been  associated  with  British  forces 
in  naval  and  military  operations  are  eligible  as 
honorary  members,  and  the  order  ranks  next 
to  the  order  of  the  Indian  Emitire.  The  badge 
is  a  gold  cross,  enameled  white,  edged  gold, 
with  the  Imperial  crown  on  one  side  and  the 
cipher  of  the  reigning  sovereign  on  the  other, 
each  enclosed  in  a  laurel  wreadi  and  worn  on 
the  left  breast,  pendent  from  a  narrow  red  rib- 
bon edged  with  blue. 

DISTOMA,  a  trematode  or  fluke  having 
two  suckers,  an  oral  and  a  ventral,  but  no  other 
holdfast  organs.  These  forms  are  the  most 
abundant  of  the  Trematoda  (q.v,)  and  include 
man;^  important  parasites  of  man  and  the  do- 
nestic  animals.     Of   the  30  or  more  species 


reoArded  from  the  human  host  the  most  im- 
portant are  the  blood  fluke  (Schiitotoma 
htematobitiin)  which  is  the  cause  of  Egyptian 
hfematuria,  the  lung  fluke  (Paragoidntui  rin- 
geri)  which  gives  rise  to  a  disease  in  Jqian, 
Korea  and  Fonnosa  that  simulates  pulmonary 
tuberculosis,  and  various  intestinal  nukes  that 
produce  grave  intestinal  disorders.  The  fiver 
.rot  of  sheep  is  due  to  one  species  (Fatciola 
htpatiea)  which  is  extraordinarily  abundant  in 
wet  seasons  in  some  parts  of  Europe,  where  in 
1830  2.000,000  deep  died  of  this  disease  and 
even  as  late  as  1891  a  single  sheep  raiser  in 
EJigland  lost  over  10,000  soe^.  This  parasite 
has  been  introduced  into  North  America. 

Adult  distomes  occur  as  parasites  in  all  lands 
of  vertebrates  but  are  ^most  wanting  among 
invertebrates.  The  life  history  is  complicated, 
involving  at  least  two  generations  with  one  or 
more  changes  of  host.  The  intermediate  stages, 
really  generations  in  the  life  history,  are  found 
first  in  moUusks  and  later  in  various  other 
hosts.  Infectioa  of  man  takes  place  througji 
the  use  of  water  or  uncooked  foods  which 
contain  encysted  larvce  of  the  final  generation. 
No  North  American  Ruke  attacks  man,  but  one 
species  from  the  West  Indies  and  several  from 
the  Orient  are  a  real  menace,  with  growing  in- 
tercourse and  increased  chances  of  iotroductioa. 
HtNBV  B,  Ward. 

DISTRESS,  or  DISTRAIN  (from the Lat. 
ditlringo,  to  bind  fast),  is  the  taking  of  a  per- 
sonal  chattel  of  a  wrongdoer  or  a  tenant,  in 
order  to  obtain  satisfaction  for  the  wrong  dose, 
dc  for  rent,  taxes  or  service  due,  or  for  suc^ 
damage  as  result  from  the  trespasses  of  cattle. 
The  ining  taken  is  also  called  a  dinress.  The 
remedy  has  been  for  long  unp<nmlar,  as  giving 
an  undue  advantage  to  the  landlard  over  other 
creditors.  It  has  been  abolished  in  New  York, 
South  Dalcota  and  some  other  Stales;  in  Caro- 
lina a  landlord  cannot  distrain  except  in  pur- 
suance of  an  express  agreement.  In  the  New 
England  States  the  law  of  attainder,  or  tntsnt 
protcM,  has  been  substituted 

DISTRIBUTION.  The  distribution  of 
wealth  or  prosperity  is  to  be  sharply  distin- 
guished from  uie  circulation  of  goods.  The 
latter  refers  to  the  physical  movement  of  goods 
from  place  to  place  and  frran  hand  to  hand. 
It  is  a  part  of  the  process  of  exdian^  Dis- 
tribution, however,  refers  to  the  relatire  well'v 
being  or  prosperity  of  the  various  individuals 
or  groups  of  individuals  who  perform  various 
parts  of  the  great  and  cotnplex  task  of  provid- 
ing for  the  needs  of  the  comimmity. 

The  proUem  of  distribution,  like  that  of 
exchange,  ^ows  out  of  the  ctivision  of  labor. 
In  a  primitive,  self-suflidng  system  of  economy, 
where  every  one  produced  everything  which  he 
consumed,  there  would,  of  course,  be  no  ex- 
chan^n^.  Neither  would  there  be  any  proUcm 
of  distribution,  because  every  one  would  con- 
products  and  his  prosperity  would 


that  for  which  he  b  best  6tled,  instead  of  pro- 
ducing everything  which  be  needs,  it  is  of 
course  necessary  that  goods  and  services  should 
be  exchanged.  As  the  result  of  this  process  of 
specialized  production  and  exchanging,  each  one 
finds  himself,  at  the  end  of  the  process,  in  pos- 
session of  a  greater  or  a  smaller  quantity  of 
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goods.  Distribution  has  to  do  with  this  final 
result,  that  ia,  with  the  quantity  of  goods  which 
each  worlter  or  group  of  workers  gets  as  a 
reward  for  his  or  their  port  in  the  complicated 
work  of  production.  The  reward  of  the  differ- 
ent participants  in  the  work  of  supplying  the 
needs  of  (he  commtmity  determines  tiuir  rela- 
tive prosperity. 

Production  and  exchange  are  processes,  but 
distribution  is  a  result.  Prosperity  is,  in  a 
sense,  the  end  and  puroose  of  all  production 
and  exdiange.  Not  alf  prosper  alike  in  any 
economic  system  except  pure  communism.  The 
relative  prosperity  of  different  classes,  or  the 
differences  in  prosperity  and  the  causes  of  those 
differences  are  the  problems  of  distribution. 

Division  of  labor  is  of  several  kinds,  the 
.  more  important  of  which  are  territorial,  tem- 
I  poral  and  occupational.  Territorial  division  of 
labor,  of  which  international  lUvision  of  labor 
is  one  phase,  is  a  system  under  which  consider- 
able regions,  such  as  the  cotton  belt,  the  com 
belt,  the  mining  regions,  etc.;  specialize  on  cer- 
tain products,  shipping  ihcir  surplus  out  to 
other  regions,  and  shipping  in  the  specialized  ■ 
products  of  those  other  regions.  Temporal 
division  of  labor  is  a  system  under  which 
the  same  substance  is  worked  upon  at  differ- 
ent times  by  different  industrial  groups. 
Wheat,  for  example,  is  produced  by  one  m- 
dus trial  group,  ground  into  flour  by  another 
and  baked  into  bread  by  still  another. 
Hides,  likewise,  are  grown  by  one  group, 
tanned  by  another  and  made  into  shoes  by  stfll 
another.  Occupational  division  of  labor  is  a 
system  under  which,  in  the  same  industrial 
group,  such  as  the  milling,  baking,  tanning  or 
shoe-making  groups,  various  kinds  of  skill  have 
to  be  combined  in  order  to  ^et  the  best  results. 

Each  of  these  kinds  of  divisionof  labor  has 
its  own  peculiar  problems  of  distribution.  Un- 
der the  territorial  division  of  labor,  one  region 
may  prosper  and  another  not.  Under  the  tem- 
poral division  of  labor,  one  industrial  group 
may  get  a  large  and  another  a  small  share  of 
the  total  value  of  the  finished  product.  In  the 
same  industrial  group,  they  who  follow  one 
occupation,  or  siq)p!y  one  of  the  factors  of  pro- 
duction, may  get  a  large  and  others  a  small 
share  of  the  value  created  b^  the  work  of  the 
groups.  The  causes  of  these  inequalities  are  the 
problems  of  distribution,  and  they  are  the  most 
important  problems  in  the  whole  field  of 
economics. 

Inequalities  in  the  territorial  distribution  of 
wealth  or  prosperity  are  not  so  very  difficult  to 
explain.  If  cotton,  for  example,  is  produced  in 
excessive  quantities,  it  helps  the  other  regions 
which  buy  cotton,  but  il  impoverishes  the  cotton 
belt  which  has  cotton  to  sell.  Other  regions 
can  get  plenty  of  cotton  in  exchange  for  small 

auantities  of  their  own  special  products,  while 
ie  cotton  belt,  at  the  same  time,  gets  small 
quantities  of  other  things  in  exchange  for  large 
quantities  of  cotton.  Vice-versa  when  cotton 
is  undersupplied,  provided  it  be  not  because 
of  crop  failure  or  other  disaster,  the  cotton  beh 
becomes  prosperous  and  other  regions  rela- 
tively unprosperous.  They  who  have  cotton  to 
sell  can  gel  large  quantities  of  other  goods  for 
the  proceeds  of  the  sale  of  small  quantities  of 
cotton.  The  same  principle  applies  to  com, 
wheat,  coal  or  any  other  special  territorial 
ptDduct. 


The  inequafities  in  the  distribution  of  weaTth 
or  prosperity  among  the  various  industrial 
groups  which  work  in  succession  upon  the  sanie 
material  -is  likewise  easily  explained.  The 
wheat-growing  group,  for  example,  gets  its  re- 
ward in  the  form  of  the  price  of  wheat.  The 
flour  manufacturing  group  gets  its  reward  in 
the  form  of  the  difference  between  the  price  of 
wheat  and  that  of  flour  and  its  by-products ; 
and  the  baking  group  gets  its  reward  in  the 
difference  between  the  price  of  flour  and  that 
of  bread. 

If  there  should  be  so  many  wheat  farmers 
and  so  few  millers  as  to  prodnce  a  bad  balance, 
then  each  individual  farmer  would  cease  to  be 
indispensable.  He  could  stop  growing  wheat, 
and  there  would  still  be  as  much  wheat  as  the 
millers  could  grind.  Each  mill  would,  however, 
become  at  the  same  time  practically  indispen- 
sable. If  it  should  close  down,  it  would  seri- 
ously cnrtail  the  supply  of  floor  on  the  one 
hand  and  rednce  the  market  for  the  farmer's 
wheat  on  the  other.  Under  such  drcumstancES 
the  reward  of  the  milling  group,  that  is,  the 
difference  between  tie  price  of  wheat  and  that 
of  flour  and  its  products  would  be  large.  In 
short,  the  millii^  group  would  be  prosperous 
because  a  lat^e  share  of  the  total  price  of  bread 
would  go  to  U  and  a  small  share  to  the  fanning 

froup.  Vice-versa  if  there  were  so  few  wheat 
irmers  as  to  provide  an  insufficient  supply  to 
keep  the  existing  mills  busy,  the  distribation  of 
prosperity  would  be  reversed.  Whether  it  be 
wheat,  hides,  iron  or  any  other  product  which 
passes  from  one  industrial  group  to  another, 
the  question  of  the  distribution  of  prosperity 
among  the  various  groups  would  be  the  same. 

The  great  social  problems  of  the  present, 
however,  relate  to  the  distribution  of  wealth  or 
prosperity  among  the  various  members  or 
classes  in  the  industrial  group.  How  much  of 
the  price  of  wheat,  for  example,  should  go  to 
the  hmdowner  as  rent,  to  the  farmer  as  profits, 
to  the  capitalist  .  as  interest  and  to  the  farm 
laborer  as  wages?  Again,  how  much  of  the 
total  reward  of  the  milling  group  should  go  to 
the  owner  of  the  site  as  rent,  to  the  owner  of 
the  equipment  as  interest,  to  the  business  bes4 
as  profits  and  to  the  various  classes  of  laboEers 
as  wages?  This  is  the  problem  of  occupational 
distribution.  The  growth  of  lar^e  induflrics, 
wLthgreatlyincreased  numbers  of  mterestslobe 
conserved  in  each  industrial  grotip,  ha3  ^ven 


who  participate  in  the  work  of  the  same  indus- 
trial group  has  made  this  the  most  acute  of  aU 
economic  problems. 

The  pnnciples  which  determine  the  relative 
prosperity  of  different  classes  within  the  in- 
dustrial group  are  practically  the  same  as  those 
which  determine  the  relative  prosperity  of  ter- 
ritorial and  of  industrial  groups.  If,  for  tx- 
ample,  two  kinds  of  skill  are  required  in  the 
manufacture  of  a  given  product,  and  one  kind 
of  sldl!  is  so  abundant  and  the  other  so  scarce 
as  to  produce  a  bad  balance,  "no  individual  pos- 
sessing the  kind  of  skill  which  is  oversupplied 
can  claim  to  be  indispensable.  The  mill  or  fac- 
tory can  produce  approximately  as  much  with- 
out him  as  with  him.  Since  he  can  be  spared 
without  great  loss,  he  must  work,  if  he  works 
at  all,  allow  wages.  Each  individual,  however, 
who  pbssesses  the  kind  of  skin  which  is,  scarae       , 
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amy  be  said  to  be  practically  indispensable.  It 
will  make  a  considerable  diSerence  in  the  out- 
put of  the  whole  establishment  whether  he 
works  or  not.  He  cannot  well  be  spared  and 
he  can  therefore  dictate  good  terms  for  him- 
self.   In  short  he  will  be  well  paid. 

Unskilled  labor  is  generally  oversupp!ied  in 
proportion  to  skilled  labor,  and  managerial  tal- 
ent is  generally  the  scarcest  form  of  skill.  Thus 
it  happens  that  no  individual  unskilled  worker 
is  in  any  sense  indispensable.  There  are  so 
many  others  available  that  any  one  can  be  easily 
spared.  So  long  as  this  condition  exists,  un- 
Sldllcd  laborers  will  never  be  able  to  command 
a  large  share  of  the  value  produced  by  the 
group  of  which  they  are  a  part.  For  the  same 
reason,  so  long  as  the  same  conditions  prevail, 
the  more  nearly  indispensable  the  individual 
becomes,  the  larger  the  share  of  that  value  he 
will  be  able  Co  command. 

Various  kinds  of  skill,  however,  are  not  the 
only  factors  of  production.  Adequate  supplies 
of  capital  are  equally  necessary,  and  in  some 
cases,  suitable  land,  favorably  located,  is  also 
indispensable.  Whether  it  be  land,  capital  or 
skill,  the  more  nearly  indispensable  the  factor 
is,  the  more  it  will  command  of  the  total  prod- 
uct oC  the  establishment. 

This  bein^  the  case,  the  obvious  cure  for  the 
inequalities  in  the  distribution  of  prosperity  is 
a  balancing  up  of  the  factors  of  production,  so 
that  no  factor  and  no  kind  of  skill  is  either 
oversupplied  or  undersupplied  relatively  to 
all  others.  With  an  abundance  of  available 
sites,  no  landowner  could  command  an  inordi- 
nate rent  for  his  land.  With  an  abundance 
of  capital,  no  capitalist  cottid  command  inordi- 
nate returns  for  his  capital.  With  an  abundance 
ot  managerial  skill,  no  executive  or  business 
manager  could  command  an  inordinate  income 
either   in   the    form   of   profits   or   salary.      At 


northern  latitudes.  Consult  Annesk^,  'Re- 
searches into  the  Causes  of  Diseases  in  India* 
(London  1855)  ;  Manson,  'Tropical  Diseases' 
(4th  ed..  New  York  1907)  ;  Martin,  'Influence 
of  Tropical  Climates  on  European  Constitutions' 
(London  1877)  ;  demon,  'Geography  of  Dis- 
ease' (Cambridge  1904);  Daniels,  'Tropical 
Medicine  and  Hygiene'  (New  York  1913); 
Davidson,  'Gei^raphical  Pathology'  (Edm- 
burgh  1892). 

DISTRIBUTION  OP  LIVING  MAM- 
MALS. Mammals  live  in  practically  all  parts 
of  the  earth,  both  on  land  and  in  the  sea, 
excepting  the'  icy  deserts  of  interior  Greenland 
and  about  the  South  Pole.  The  diversity  of 
climate  and  other  physical  conditions  within 
this  vast  area,  during  both  past  and  present 
time,  has  furnished  an  endlessly  varied  environ- 
ment and  the  characters  of  the  multitude  of  suc- 

tively  extinct  mammals  in  the  fossil  beds  of 


considered  as  practically  indispensable,  no 
laborer  would  be  compelled  to  work  for  low 
wages. 

In  addition  to  a  program  for  the  balancing 
np  of  otJr  industrial  system,  we  must,  of  course, 
eliminate  all  injustices,  sudi  as  monopolies  and 
other  methods  of  creating  artificial  scarcity. 
See  Economics. 

Tbouas  N.  Cabvek, 
Professor  of  Politteal  Economy,  Harvard 
University. 

DISTRIBUTION  OF  ANIMALS.  See 
Distribution  of  Living  Maumals;  Zoogeog- 
raphy. 

DISTRIBUTION  OF  DISEASES.  It  ts 
well  known  that  certain  diseases  without  rela- 
tion to  climate  are  found  only  within  certain 
well-defined  areas)  instances  are  pellagra  con- 
fined to  Lombardy  and  beriberi  to  Ceylon  and 
Malabar.  Qimate,  however,  is  a  very  important 
factor  and  together  with  the  popular  habits  and 
customs  determines  the  prevalence  or  absence  of 
certain  diseases  in  certain  parts  of  the  world. 
The  tropics  are  the  recocniied  home  of  malarial 
fevers  and  cholera,  in  the  spread  of  which  the 
warm  damp  soil  and  rotting  vegetation  plays  a 
targe  part.  Typhus,  typhoid  and  scarlet  fever 
prevail  in  the  temperate  zones,  and  their  spread 
■3  due  principally  to  overcrowding  in  the  densely 
populated  section  of  these  lones.    Tuberculous 


the  geologic  ages  show  that  the  group  of  n 

malia  has  always  had  a  most  plastic  organism. 
The  mammalian  types  now  inhabiting  the  earth 
by  their  wonderful  variety  present  living  evi- 
dence of  this  fact.  They  range  from  the  tiny 
shrew  weighing  less  than  an  ounce  to  the  ele- 
phant and  the  whale,  weighing  tons;  from  the 
clumsy  mole  to  the  winged  bat,  excelling  the 
birds  in  some  of  its  powers  of  fli^t;  and  from 
the  stupid  sloth  to  man.  As  we  see  Oiem  mam- 
mals appear  to  fit  so  perfectly  into  their  en- 
vironment that  at  first  glance  the  various 
species  might  be  considerea  to  have  always  ex- 
isted in  their  present  haunts.  The  occurrence  of 
closely  related  living  species  in  widely  separated 
areas  and  the  evidence  of  the  fossil  records  in- 
dicate strongly  that  the  ancestors  of  much  the 
greater  proportion  of  living  mammals  probably 
had  their  origin  far  from  their  present  homes. 
The  distribution  of  existing  mammals  is  merely 
the  latest  chapter  of  a  wonderful  story  leading 
back  through  the  geologic  ^es  and  involving 
almost  incredible  changes  in  the  earth's  surface 
and  the  relation^ps  between  land  and  sea. 
The  fossil  beds  prove  that  in  practically  all 
regions  one  fauna  has  succeeded  another,  often 
of  the  most  diverse  character,  in  a  marvelous 
procession. 

So  far  as  distribution  alone  is  concerned 
the  mammals  may  be  divided  roughly  into 
two  main  categories,  each  rather  definitely 
limited.  First,  those  which  are  characterized  by 
having  the  four  limbs  more  or  less  completely 
developed  for  life  on  the  land.  Second,  those 
which  have  all  of  their  limbs  greatly  modified, 
and  sometimes  with  the  posterior  pair  lacking, 
in  order  to  fit  them  for  life  in  the  sea.  Land 
manunals,  living  among  infinitely  diversified 
conditions,  are  correspondingly  much  varied  in 
size,  form,  color,  specialization  of  organs  and 
habits.  Sea  mammals  living  under  far  more 
uniform  conditions  present  much  fewer  and 
more  uniform  types  which  are  included  within 
the  three  great  groups,  the  whales,  the  pinnipeds 
or  seals,  and  the  sirenia  or  manatees  and  their 
relatives.  The  seals  and  larger  whales  are  most 
characteristic  of  the  colder  northern  and  south- 
em  seas,  while  the  smaller  whales  or  dolphins 
and  the  manatees  are  most  characteristic  of  the 
warmer  seas  and  some  of  their  tributary  rivers. 
The  present  distribution  of  land  mammals  has 
resulted    from    the    interaction    of    nucnerous 
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causes  many  of  which  are  little  understood  or 
are  unknown.  Temperature  is  known  to  be  the 
most  potent  single  influence,  A  long  continued 
change  of  10°  F.  in  the  average  summer 
temiwratwre  of  any  region  would  have  a 
marked   influence   on   its   mammal    life;    many 


changes  in  temperature  have  been  the  primary 
causes  of  many  of  the  great  changes  in  mam- 
malian f annas  in  various  parts  of  the  earth 
whidi  have  been  revealed  by  studies  of  the  fos- 
sil beds.  The  distribution  of  species  is  strongly 
affected  also  by  the  prevalent  degree  of  atmos- 
pheric humidity,  as  indicated  by  the  contrasting 
faunas  of  hot  desert  areas  and  of  the  mighty 
forests  of  the  humid  tropics.  Oceans,  great 
rivers,  high  mountain  ranges  and  elevated  table- 
lands form  barriers  which  also  affect  the  dis- 
tribution of  mammals.  The  Sahara  Desert  Is 
believed  to  have  existed  since  a  remote  period 
and  forms  an  effectual  barrier  against  the 
spread  of  mammals  living  adjacent  to  its 
borders.  In  the  same  way  great  forested  areas 
in  other  parts  of  Africa  and  elsewhere  have 
their  peculiar  species  and  bar  the  way  to  species 
living  on  the  open  plains.  Elevated  mountain 
ranges,  especially  those  extending  in  a  northerly 
amf  southerly  conrse,  and  high  interior  table- 
lands directiy  influence  climate  conditions  and 
the  animal  life  on  them.  For  instance  the  great 
mountain  system  of  western  North  America 
carries  southward  to  within  the  tropics  repre- 
sentatives of  the  characteristic  norlhem  mice  of 
the  genus  Microlus.  The  broad  interior  table- 
land of  Mexico  carries  southward  from  the 
southwestern  border  of  the  United  States  to' 
the  vallev  of  Mexico  the  pocket  mice  {Perogna- 
thui),  tne  kangaroo  rats  (Difiodomys)  and 
others,  while  along  both  lowland  coasts  of  that 
country  tropical  species  of  mammals  such  as 
peccanes  (Peeari)  and  tiger  cats  (Felii')  range 
northward  to  our  border. 

The  distribution  of  both  the  recent  and 
the  fossil  mammals  plainly  indicates  that  num- 
berless species  have  passed  from  their  origi- 
nal home  across  land  bridges  to  other  con- 
tinents where  they  are  now  isolated  by  the  dis- 
appearance of  the  bridges  beneath  the  sea.  In 
many  instances  the  species  has  no  surviving 
representative  in  the  region  of  its  origin.  For 
ages  Asia  appears  to  have  been  a  vast  and 
fecund  nursery  for  the  production  of  mammal 
types  which  passed  thence  to  other  parts  of  the 
earth.  Most  of  the  mammals  now  inhabiting 
temperate  and  Arctic  North  America  were 
evidently  derived  from  northern  Asia  by  way 
of  a  land  bridge  which  united  the  continents  in 
die  re^on  about  Bering  Strait.  By  this  route 
came  me  ancestors  of  our  moose  {Alees),  elk 
{Cervm),  caribou  {Rangifer),  mountain  sheep 
(Oviiy,  mountain  goat  (Oreamnos),  prong- 
homed  antelope  {Anlilocapra) .  musk  ox 
{Ovibos),  wolves  {Cants),  foxes  {Vulpes), 
bears  (Ursus),  wolverine  {Gnio).  marten 
iMarUs),  otter  {Linta),  Arctic  hares  (Lepws), 
woodchucks  (Marmota),  field  mice  (Mierolns), 
lemmings  (Lemtnus  and  Dicroslonyx),  and 
others,  nearly  all  of  which  still  have  close  rela- 
tives living  in  northern  Asia  and  Europe. 

Similar  proof  of  former  land  connection  be- 
tween now  distant  areas  is  afforded  by  the  dis- 
tribution of  other  species  of  living  mammals. 
This   is  well  illustrated  by  the   distribution  of 


the  marsupials,  an  extremely  andent  group 
which,  as  shown  by  fossils,  was  once  widely 
distributed  in  northern  continents.  They  are 
represented  to-day  only  by  the  opossums  of 
South  and  Middle  America  and  b^  the  kanga- 
roos and  numerous  other  marsupials  which  in 
form  and  habits  resemble  our  mice,  moles  and 
carnivores,  in  Australia  and  neighboring  islands. 
Equally  good  indication  of  former  land  connec- 
tions is  given  by  the  existence  of  tapirs  in  tropi- 
cal America  and  in  southeastern  Asia ;  also  by 
the  octodont  rodents  now  peculiar  to  tropical 
America  and  Africa  as  well  as  by  the  monkeys 
of  the  Old  and  New  Worlds.  Land  bridges 
are  believed  to  have  once  united  South  America, 
the  Antarctic  continent,  and  Australia  on  one 
side,  and  to  have  joined  Brazil  and  West  Africa 
on  the  other. 

The  comparative  length  of  time  during 
which  certain  land  areas  have  been  separated 
is  at  times  indicated  in  a  marked  way  by  the 
degree  of  differentiation  between  the  related 
mammals  of  the  regions.  The  geologically 
recent  union  of  norttem  North  America  and 
northern  Asia  is  clearly  indicated  by  the  close 
likeness  between  the  living  mammals  of  the  two 
regions.  The  converse  is  shown  by  the  monkeys 
of  South  and  Middle  America  which,  having  a 
close  external  resemblance  to  Old  World  speaes, 
have  also  certain  fundamental  structural  char- 
acters not  known  to  occur  in  any  living  or  ex- 
tinct Old  World  forms.  This  indicates  that  the 
New  World  animals  branched  from  the  parent 
stock  at  a  remote  period  and  have  developed 
free  from  any  subsequent  interchange  between 
the  old  and  new  continents.  It  is  interesting 
to  note- that  the  man-like  monkeys,  including 
the  gorilla,  chimpanzee  and  oraiig,  arc  limited 
to  Africa,  southern  Asia  and  the  islands  off  its 
southeastern  coast.  The  long  isolation  of 
Australia  and  the  surrovmding  islands  is  indi- 
cated by  the  presence  of  a  mammal  fauna  made 
up  mainly  of  marsupials,  an  ancient  group  of 
animals  once  widely  spread  but  now  ex- 
tinct elsewhere  except  for  the  American 
opossums.  Aside  from  the  bats  Australia 
has  representatives  of  only  a  few  groups  of 
modem  mammals,  mainly  the  mice  and  rats  of 
the  genera  Mvs  and  Raifus  of  the  rodents, 
and  the  dingo  or  wild  dog  (Canw),  be- 
longing to  the  carnivores,  which  may  have 
been  introduced  by  man.  Madagascar  is  an- 
other example  of  an  area  seija rated  from 
other  lands  since  a  remote  period,  its  most  char- 
acteristic mammals  representing  types  which 
exist  nowhere  else  to-day,  but  of  wnich  fossil 
remains  occur  in  adjacent  parts  of  Africa.  The 
recent  great  abundance  and  variety  of  lat^ 
mammals  in  North  America,  both  of  species 
and  individuals,  is  in  strong  contrast  to  the 
situation  in  South  America.  In  the  nortfi  we 
have  the  bison,  musk  ox,  mountain  goat,  prong- 
homed  antelope,  mountain  sheep,  elk  or  wapiti, 
several  well-marked  si)eeies  of  deer,  caribou, 
and  an  unequalled  variety  of  bears,  including 
four  types,  the  polar,  the  black,  the  griiily  and 
the  huge  brown  hears  of  Alaska.  To  offset 
these.  South  America  outside  the  tropics  has 
only  two  or  three  deer,  the  guanaco  and  vicufla 
(from  which  have  come  the  domesticated  llamas 
and  alpacas)  and  the  spectacled  bear.  The 
fauna  of  the  tropical  parts  of  South  and  Central 
America  has  many  distinctive  types  of  smaller 
mammals,      including      the      prehensile-tailed 
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mo&heya,  marmosets,  coati-mundie,  peccsiiiea, 
agoutis,  prehensilc-lailed  porcupines,  sloths, 
aj-madillos  and  ant«aters.  Both  the  scarcity  of 
large  mammals  in  South  America  and  the  num- 
ber of  surviving  peculiar  types  evidence  the  lonK 
isolation  of  that  continent  from  contact  with 
Other  lands  on  either  side.  Certain  groups  of 
mammals  are  typical  of  cool  regions,  such  as  the 
moose,  caribou,  musk  oxen,  marmots  and  lem- 
mings of  northern  parts  of  the  Old  and  New 
Worlds.  Others  like  the  monkeys  are  typical  of 
the  tropics.  Some  mammals  appear  to  be  indif- 
ferent to  climate  conditions  as  in  the  case  of  the 
mountain  lion  (Fdis  concolor  and  its  geo- 
n'aphic  races),  which  ranges  from  southern 
Canada  to  Patagonia,  and  appears  to  he  equally 
at  home  among  the  sun-scorched  desert  ranges 
of  the  southwestern  United  Stales,  the  cool 
slopes  of  high  mountains  and  the  gloomy  depths 
of  the  vast  tropical  forests  of  Central  and  South 
America,  amid  almost  constant  rains.  A  simi- 
lar hardmess  is  shown  by  the  tiger  of  the  Old 
World  which  has  representatives  from  the  hot 
lowlands  of  southern  India  to  the  valley  of  the 
Amur  River  in  eastern  Siberia,  where  Arctic 
temperatures  prevail  in  winter.  The  distribu- 
tion of  certain  species  serve  as  unmistakable 
records  of  former  climatic  conditions^  as  in  the 
case  of  tiie  field  mice  (.Microlus)  which  occupy 
high  isolated  mountain  tops  in  southern  Mexico 
and  Guatemala,  separated  from  their  nearest 
northern  relatives  by  intervening  tropica!  low- 
lands. It  is  evident  that  they  spread  southward 
while  a  suitably  cold  climate  prevailed  on  the 
lowlands,  and  with  the  change  of  climate  were 
forced  up  and  stranded  on  ue  elevated  islands 
they  now  occupy.  This  discontin 
bution  on  mountain  ranges  is  as  s 
is  the  existence  of  closelj'  related  __  ...  ._ 
lands  and  on  distinct  contmental  lands,  although 
they  may  be  separated  by  a  broad  and  deep  ex- 
panse of  the  sea.  Isolation  on  islands,  and  to  a 
'     ,   where   com- 


tives  of  ancient  forms  long  after  they  have  ,_ 
isbed  from  other  parts  of  their  former  range. 
Both  Australia  and  Madagascar  are  extieme  ex- 
amples of  the  effect  of  isolation  in  bringing 
down  to  recent  times  representatives  of  ancient 
faunas  which  have  become  elsewhere  extinct. 
The  relation  of  the  distribution  of  living  mam- 
mals to  their  near  kin  of  the  geologically  not 
distant  past  is  well  shown  by  the  discovery  on 
the  open  plains  of  North  America  of  fossil  re- 
mains of  several  types  of  antelope  now  abun- 
dant on  the  plains  of  Africa.  Camels,  once  oc- 
curring from  the  coast  of  Florida  to  the  Pacific, 
now  exist  in  the  feral  state  only  in  central 
Asia.  They  have  living  relatives,  however,  in 
the  guanaco  and  vicuAa  of  South  America. 
Members  of  the  elephant  tribe,  once  common  in 
most  parts  of  the  world,  exist  now  only  in  Africa 
and  southern  Asia.  Fossil  remains  abundantly 
prove  that  the  horse  developed  on  the  great 
plains  of  North  America  where  it  existed  in 
extraordinary  variety  of  si^  and  form.  At 
the  time  of  the  discovery  of  America  the  horse 
had  completely  vanished  from  its  confines,  al- 
tiiough  representatives  still  survived  in  the 
wilds  of  Asia  and  Africa.  The  fact  that  the 
horses  brought  by  the  Spaniards  to  America 
found  the  plains  on  both  continents  perfectly 
adapted  to  their  needs  and  going  wild  ii 


enormously,  renders  still  more  inexplicable  the 
cause  of  the  disappearance  of  the  or^nal  stock 
from  these  haunts.  In  the  past  many  mammals 
of  extraordinary  size  existed  in  various  parts 
of  the  world  which  are  now  represented  by 
smaller  species.  Among  these  may  be  men- 
tioned the  giant  deer  of  the  Irish  peat  bogs,  the 
huge  extinct  marsupials  of  Australia,  the  gigan- 
tic armadillos  of  South  America  and  the  great 
wolves  and  lions  of  southern  California. 

The  distribution  of  certain  genera  is  ex- 
tremely restricted.  The  genus  Romerolagus,  an 
aberrant  rabbit  having  but  a  single  species  with- 
out near  living  relatives,  is  confined  to  a  narrow 
belt  about  the  bases  of  the  adjacent  volcanoes 
Popocatapell  and  Iitacclhuatl  on  the  border  of 
the  valley  of  Mexico,  although  exactly  similar 
slopes  with  the  same  soil  and  vegetation  exist 
on  other  mountains  distant  only  a  few  miles. 
Another  example  is  the  curious  rodent  genus 
Aplodontia,  confined  to  damp  forests  of  the 
northwestern  United  States  and  represented  by 
a  single  species.  Such  mammals  are,  no  doubt 
survivors  of  groups  once  having  far  wider  dis- 
tribution ana  more  varied  forma,  and  their 
present  restriction  in  variety  of  form  and  ex- 
tent of  range  is  a  forecast  of  approaching  ex- 
tinction. Tne  llamas  and  alpacas  of  South 
America  are  similar  survivals  of  once  widely 
spread  types.  In  strong  contrast  to  such  re- 
stricted distribution  may  be  cited  other  genera 
which  contain  many  forms,  abound  in  indi- 
viduals and  occ)M>y  vast  areas  of  the  earth,  thus 
indicating  a  vitality  and  attendant  fecundity  as 
well  as  a  youthful  plasticity  of  organiiation 
able  promptly  to  res^nd  to  the  requirements 
of  chan^ng  conditions.  The  genus  Lepus, 
which  includes  the  bares,  is  perhaps  the  most 
notable  of  such  groups.  It  has  representatives 
throughout  most  of  Africa,  Europe,  Asia  and 
North  America,  including  in  its  ran^  the 
northern  end  of  Greenland  and  the  tropic  low- 
lands. The  meadow  mice  of  the  genus  Micro- 
tus,  numbering  many  species  and  untold  mil- 
lions of  individuals,  occupy  most  of  the  low- 
lands and  mountain  ranges  of  Europe,  the 
northern  half  of  Asia  and  America  north  of 
Mexico.  The  vast  range  of  the  hardy  jiuma 
(Felis  concolor)  has  already  been  mentioned. 
The  disappearance  from  the  earth  of  once 
abundant  and  widely  spread  species  of  mammals 
when  climatic  and  other  conditions  appear  to 
remain  the  same  presents  an  unsolved  problem. 
The  mammoth,  cave  bear,  and  other  large 
species  now  extinct,  ranged  the  plains  of 
northern  Europe  and  Asia  as  late  as  the  time  of 
the  Cave  Men,  while  the  reindeer  and  other 
animals  contemporaneous  with  those  named  and 
apparently  no  better  fitted  for  existence  still 
survive.  It  has  been  wisely  suggested  hy  Ly- 
dekker  aa  probable,  among  die  many  factors 
which  inllucncc  the  disappcarence  of  species  and 
even  of  larger  groups  of  mammals  and  other 
forms  of  animallife,  that  each  species  or  even 
much  more  important  ^routK  may,  like  the  in- 
dividual, have  its  period  of  yo»''>-  maturity 
and  decay,  leading  to  loss  of  vitality  and  final 
extinction,  to  be  replaced  by  vigorous  new- 
comers in  the  endless  succession  of  life.  The 
reasonableness  of  the  foregoing  surmise  is 
shown  hy  the  facility  with  which  certain  species 
of  birds  and  mammals  have  been  known  to 
decrease  and  even  disappear  within  a  very  re- 
cent period.    One  striking  instance  within  the 
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lut  30  years  is  the  ineKplkkMe  di 
of  various  species  of  birds  in  the  Hawaiian 
Islands  with  no  change  in  their  habitat  luHicient 
even  remotely  to  account  for  it.  Their  extinc- 
tion appears  to  have  been  due  to  a  TacTt  of 
enough  vitality  to  withstand  the  triittnK  en- 
croacnment  on  the  great  expanse  of  their  forest 
homes  following  toe  advent  of  civilized  man. 
The  steadily  decreasing  numbers  of  the  prong- 
homed  antelope  on  the  open  plains  of  the  -west- 
em  United  States  and  northern  Mexico  ia  no 
doubt  in  part  doe  to  its  small  powers  of  resist- 
ance to  changes  in  environment  brought  by  the 
increased  occupation  of  its  territory  by  man 
and  domestic  animals.  The  lack  of  ability  to 
resist  changes  on  the  part  of  the  prong-horn  is 
strikin^y  shown  by  the  difhculty  expenejiced  in 
keying  them  alive  in  loological  parks  and  to- 
maintain  »nall  herds  of  them  in  fenced  govem- 


these  same  parks  and  preserves,  buffalo^  elk 
and  deer  thrive  and  increase  lajMdly. 

Man  appears  to  have  originated  in  the  Old 
World  ana  to  have  become  the  most  widely  dis*: 
tributed  of  all  mammal  types.  The  genus  Homo 
has  broken  up  into  a  consider^le  number  of 
.ipecific  types  which  bad  originally  as  clearly 
defined  geogra^ic  distribution  as  the  lowest  of 
mammals.  With  the  development  of  civilization 
man  haa  more  and  more  tended  to  lose  these 
local  distinctions  and  to  obscure  the  original 
b<Aindaries  of  races  by  migrations  at  will  to  all 
parts  of  the  earth.  The  weaker  species  of  man 
disappear  before  the  stronger,  as  occurs  among 
other  forms  of  animal  life. 

No  treatment  of  the  distribution  of  recent, 
mammals  can  well  avcnd  the  consideration  of 
the  potent  ittflnence  of  man.  AJthou^  man 
is  the  latest  type  of  mamnutl  to  avpear  on 
the  earth  he  rapidly  developed  a  dominant 
position  and  spread  to  all  lands  where  he 
ha«  determined  the  survival  or  destruction  of 
numerous  species,  and  his  influence  in  this  re- 
spect is  rapidly  increasing.  From  tbe  most 
primitive  fames  up  to  the  present  animal 
products,  including  flesh,  fat,  hides,  ivory  and 
others,  have  been  necessary  to  man's  welfare 
and  have  formed  valued  articles  of  commerce 
which  has  led  to  persistent  pursuit  and 
slaughter.  In  addition  man  haa  domesticated 
the  horsey  cattle,  sheep,  goats,  p!^,  dogs  and 
cats,  whidi  he  has  bdcen  with  turn  to  other 
lands  where  mider  his  protection  they  have, 
enormously  increased  to  the  injury  of  most 
native  mammals,  both  great  and  small,  wtifa 
which  they  have  come  in  competition.  The 
present  ntuation  m  the  United  States  is  an 
dlustration  of  this  in  tbe  presence  of  many 
millions  of  domestic  animals,  and  the  vast  de- 
crease in  alt  the  larger  game  animals,  snch  as* 
lasoti,  elk,  deer,  antelope  and  mountain  sheep, 
since  the  settlement  of  the  country.  Not  all, 
by  far,  of  this  harmful  influence  on  the  native 
nummal  life  can  be  laid  to  the  domestic  ani> 
mals,  for  tbe  improvement  of  weapons  of  the 
chase  and  of  means  of  transportatton  coupled 
with  the  hunting  instinct  whidi  persists  in  man 
are  ever-increasing  menaces  to  the  welfare  of 
the  surviving  large  and  small  mammals  which 
offer  any  value  as  ((ame.  as  bearers  of  fur  or  bb 
the  producers  of  commercial  products.  TTiis 
danger  extends  to  the  species  living  in  the  sea. 
as  well  as  to  those  on  land.    The  increasina 


ooonpation  and  cultivatiDn  of  the  land  is 

of  the  factors  introduced  by  man  whcret^  the 

existence  and  orderly  development  of  tbe  higher 

forms  of  life  on  the  earth  is  beir^  more  and 

more   disturbed  and  in  many  instances   jeop- 

ardiied 

£.  W.  Nelsok, 
Chief,  Bttreau  of  Biological  Sunty,  Washing- 
Ion,  D.  C. 

See 

DISTRICT,  a  farm  ordinarily  meani:^  a 
region^  a  tract  o£  land,  a  torrltory,  but  in  the 
Unites  States  usually  employed  to  designate  a 
political  subdivision  of  a  State,  county  or  city 
fixed  for  purposes  of  legislative  or  congressional 
reprcMntation,  either  under  a  law  enacted  by 
^le  legislature  or  by  the  adjudication  of  a  court 
in  which  this  power  may  be  vested.  The  term 
has  been  used  historically  and  currently  in  sev- 
eral senses.  It  was  applied  to  oi^anized  bodies 
of  territory  administered  by  tbe  Federal  govern- 
ment because  they  were  not  populoiu  or  com- 
pact enou^  for  territorial  institutions  or  for 
other  reasons  were  withdrawn  from  that  sys- 
tem. Examples  are  the  District  of  Columbia, 
first  district,  then  territory,  then  district  again; 
Alaala  before  its  territorial  organization-  uid 
from  1804-12  that  portion  of  tbe  I^iuisiana 
Purchase  north  of  the  present  boundaries  of  the- 
State  of  Louisiana.  Until  late  in  their  history 
the  counties  in  South  Carolina  were  called  dii- 

State  DistrictB,— The  term  i&  used  also  to 
designate  a  State  or  that  portion  of  a  State 
which  constitutes  the  seat  of  jurisdiction  of  a 
United  Stales  court,  such  districts  never  cross- 
ing State  lines.    See  Cocbt. 

Congressional  Districts  are  marked  ofF  by 
tbe  State  legislature  after  the  apportionment  of 
representation  in  Congress  bas  been  made  by 
that  body,  which  bases  its  action  upon  the  de- 
cennial census.  (See  Apportion ueni;  Com- 
OBESs;  ELBcnoNa).  These  districts  must  con- 
sist of  contiguous  and  cotnpact  territory  and 
as  nearly  as  possible  must  contain  an  equal 
number  of  inhabitants.  Congress  has  power  to 
alter  or  to  override  entirely  the  r^ulatioos 
made  by  State  legislatures  as  to  the  times, 
places  and  manner  of  holding  elections,  but  this 
power  was  not  exercised  until  1842^  when  an 
apportioimient  act  was  passed  providing  that 
members  should  be  elected  by  districts  instead 
of  by  general  ticket.  Under  the  Constitution 
the  senator  and  tbe  representative  must  be  'an 
inhabitant  of  that  State'  in  which  he  is  chosen 
but  in  some  States  the  two  senators  have  been 
taken  from  different  sections  or  districts,  while 
in  Maryland  for  75  years  a  statute  required 
that  one  of  the  senators  be  elected  from  tbe 
"eastern  shore.*  Custom  or  law  now  requii-ea 
Uiat  members  of  the  Hou^e  reside  in  the  dis- 
trict from  which  elected.  Since  no  definite 
rule  governs  the  manner  of  redistrictine  a  Stale 
after  a  new  apportionment,  oftentimes  the  par^ 
in  control  of  the  legislature  will  perform  this 
work  in  such  a  way  as  to  secure  for  itself  a 
number  of  congressmen  larger  than  warranted 
under  its  share  of  the  popular  vote.  See 
Gekhymanhf-r, 

State  Senaloriai  DitlricU  follow  county 
lines  in  most  States,  especially  in  New  &if- 
land,  where  the  county  itself  is  usually  the  basis 
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for  senatorial  reprCBCntadon.  In  the  newer 
Staies,  after  each  decennial  census,  the  State  is 
rcdistricted  for  the  ensuing  elections  of  the 
fixed  number  of  senators.  Minaesola  and  Illi~ 
nois  are  the  only  States  wherein  election  dis- 
tricts serve  for  the  election  of  members  of  both 
houses  of  the  legislature.  In  some  States  un- 
0111a I  senatorial  representation  occurs,  some- 
times  because  a  senator  is  accorded  to  eadi 
political  unit  (as  in  Bliode  Island,  where  each 
town  or  city  is  represented  by  one  senator),  and 
sometimes  because  limitations  are  imposed  with 
the  intent  to  restrict  the  influence  of  any  one 
dty  (as  in  New  Yoric,  where  no  county  mav 
be  represented  by  more  than  one-tiiird  of  all 
the  senators). 

Statt  Assembly  Districts  are  usnally  rcdis- 
tricted after  each  decennial  census,  the  unit  of 
representation  being  the  town  in  some  of  the 
older  States,  particularly  in  New  England.  In 
Vermont  each  town  may  elect  only  one  repre- 
sentative; in  Connecticut  each  town  or  city  may 
s^nd  two  but  no  more  and  no  town  which  in 
181S  elected  two  representatives  has  had  its  rep- 
resentation reduced.  _As  a  result  the  dty  of 


New  Haven  with  150,000  population  has 
er  representation  in  the  legislature  than 
[)  of  Union  with  only  400  population.     For 


larger 


oonvcnience  each  State  assembly  district 
ally  subdivided  into  election  districts  or  voting 
precincts,  the  number  depending  upon  the  siie 
or  population  and  the  ratio  of  apportionment 
dedded  upon  by  the  board  of  elections. 

City  Districts, —  For  administrative  pur- 
poses dties  are  usually  divided  into  districts 
such  as  police,  fire,  schocl,  park,  sewer,  sani- 
tary and  election  districts.  Sometimes  for  tax- 
ation purposes,  cities  are  districted,  particularly 
if  special  assessments  be  imposed  for  public  im- 
provements, the  (ax  rate  varying  in  tbe  several 
districts.  The  charters  generally  establish  these 
districts  outright,  confer  the  power  to  change 
their  boundaries  or  delegate  authority  to  estab- 
lish them.  In  some  cities  are  territorial  subdi- 
visions known  as  wards,  which  are  established 
for  specific  civic  purposes,  such  as  units  of  rep- 
resentation in  the  ci^  coundl,  and  for  police, 
taxing  and  election  districts.  They  sometimes 
constitute  an  important  part  in  the  organization 
of  political  parties.  See  CmES,  Amewcaw, 
Government  of. 

Taxing  Diatricta. —  Under  a  derision  of  the 
Supreme  Court,  a  taxing  district  is  any  section 
of  a  State  described  in  a  statute  or  order  as  to 
be  assessed,  without  respect  to  the  dvi!  or  po- 
litical divisions  which  may  have  been  made  for 
election  purposes.  A  remarkable  instance  was 
the  city  of  Memphis,  Tenn.,  which,  when  ruined 
bv  plundering  politidans,  abandoned  its  city 
cnarter  and  constituted  itself  the  taxing  dis- 
trict of  Shelby  County,  to  escape  suits  against 
the  city  as  a  corporation.    See  also  Taxation. 

Internal  Revenue  Districts  are  established 
for  the  collection  of  internal  revenue  and  come 
under  the  supervision  of  the  Treasury  Depart- 
ment. The  country  is  divided  into  66  districts, 
each  in  charge  of  a  collector;  as  a  rule  the  dis- 
tricts follow  the  State  lines,  but  the  revenues 
from  some  States  are  so  large  that  the  States 
are  divided  into  several  distncts,  as  New  York 
into  six.  Kentucky  into  five  and  Illinois  into 
four.    See  Internal  Revenue  System. 

Customs  Districts  have  been  established  to 
administer  the  tarifi  laws  and  to  collect  the 


customs  duties.  (See  DtJTY.)  In  eadi  of  these 
districts  is  a  port  of  entry  and  in  several  of 
these  ports  the  collections  are  made  by  a  staff 
of  otSdals,  consisting  of  a  collector,  appraiser, 
naval  officer,  surveyor,. inspectors  and  gaugers, 
the  number  varying  with  the  siie  and  coramer- 
dal  importance  of  the  port 

Rural  Districts  and  Divisions.—  The  coun- 
ties of  the  Southern  and  far  Western  States 
and  the  towns  and  towoships  of  the  North  Cen- 
tral and  North  Atlantic  States  are  divided  into 
smaller  districts  for  spedal  local  administrative 
purposes,  Buch  as  elections,  fire,  schools,  roads, 
health,  water,  etc.  In  the  South  and  Far  West, 
country  districts  are  generally  larger  than  the 
subdistricts  of  towns  or  townships  in  other 
States,  and  to  some  extent  have  supplanted  the 
system  of  township  govemmenL  The  other 
rural  administrative  districts,  such  as  county 
council,  town,  borough,  village,  etc.,  are  dis- 
cussed under  thdr  individual  headings. 

Election  Districts  sometimes  comprise  an 
entire  town  or  township,  but  the  larger  towns  or 
townships  of  the  North  Atlantic  and  North  Cen- 
tral States  often  contain  more  than  one  voting 
precinct,  especially  where  a  town  consists  of 
two  or  more  villages.    See  Elections. 

Fire  Districts  seldom  conform  to  other 
boundary  lines ;  in  vill^es  and  ^nailer  dties  the 
fire  district  comes  within  the  village  or  dty 
limits.  Fire  companies  are  strictly  regulated  as 
to  their  response  to  alarms  in  a  particular  dis' 
trict,  but  such  cconpanies  are  often  called  from 
one  villu:e  to  the  aid  of  nearby  towns  or  vil- 
lages. Most  States  have  a  fire  marshal  whose 
principal  duty  is  the  prevention  of  fires.  See 
abo  Fire  Pkotection  ;  BtJiLDiHG  Laws. 

Health  Districts  are  confined  to  counties. 
The  health  officer  and  hts  assistants  are  usually 
county  boards,  haying  jurisdiction  throughout 
the  county,  and  their  chief  work  is  to  prevent 
epidemics  and  to  create  satisfactory  sanitary 
conditions.  See  Sanitaiy  Science  and  Public 
Health. 

Water  Districts  generally  coinddc  with  the 
village  or  city  limits  and  usually  come  under 
mumdpal  jurisdiction.  In  States  having  large 
irrigation  systems  the  water  district  often  con- 
stitutes an  important  administrative  unit.  See 
also  Wauk  Supply  ;  Watebwoekb. 

Poor  Districts  may  coindde  with  die  limits 
of  the  county  or  township,  some  States  having 
both  systems.  The  coiuty  supports  an  infirm- 
aiy  and  persons  unable  to  enter  the  infirmary 
must  be  aided  or  supported  by  the  townships. 
See  also  Faufebisii  ;  Charities,  Public 

Road  Districts. —  Most  coimtry  roads  in  the 
United  States  have  been  constructed  or  re- 
paired by  a  labor  or  poll  tax  under  the  direction 
of  road  supervisors  or  overseers  of  road  dis- 
tricts into  which  the  counties  and  towns  have 
been  divided.  These  supervisors  may  be  elected 
by  the  road  districts  or  appointed  by  the  town- 
ship trustees,  dieir  duties  bdng  to  superintend 
the  road  work  which  must  be-perfonned  by 
each  male  dtizen  between  certain  fixed  ages. 
Until  recently  Ohio  permitted  dties  and  vill^es 
to  require  two  days'  labor  on  the  streets.  In  the 
Southern  and  Far  Western  States  the  county 
officials  usually  appoint  the  district  road  officers 
but  they  are  elected  by  each  district  in  Idaho 
and  Washington.  In  most  of  the  North  Central 
and  North  Atlantic  States  the  local  road  officii 
are  usually  town  facers,  in  some  States  the 
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road  supervisors  being  appointed  by  the  town; 
bui  in  many  of  these  States  countj  and  State 
ofllicers  now  SDpervise  the  more  important 
roads.     See  Roads,  Impsovehekt  or. 

School  Districts  are  areas  set  apart  as  unitl 
of  organization  for  the  local  control  and  ad- 
ministration of  school  affairs;  in  most  States 
these  districts  are  ^esula^^y  incorporated,  with 
their  own  power  of  taxation.  The  limits  of  the 
township  school  district  usually  are  the  same 
as  those  of  the  civil  township,  but  the  school 
affairs  are  administered  by  a  separate  board, 
which  may  or  mav  not  consist  of  persons 
chosen  by  each  subdistrict.  Independent  dis- 
tricts may  be  formed  in  townships,  which  con- 
stitute a  school  district;  or,  upon  vote,  all  of 
the  township's  subdistricts  may  be  constituted 
independent  school  districts.  Hence  a  county 
mig;ht  have  townships  with  only  subdistricts, 
or  only  independent  districts,  or  a  combination 
of  both.  The  independent  soiool  districts  were 
Arst  established  in  Massachusetts  in  1769  but 
were  finally  abolished  in  1882.  In  the  North 
Atlantic  and  North  Central  States  towns  and 
townships  were  formerly  very  generally  subdi- 
vided into  petty  school  districts  but  the  present 
tendency  is  to  make  the  town  the  primary  unit 
for  school  administration.  Small  school  (Us- 
Iricts  prevail,  however,  in  Rhode  Island,  Con- 
necticut, New  York,  Illinois,  Michigan,  Kansas 
and  Nebraska,  while  an  entire  township  or  one 
of  its  subdivisions  may  still  constitute  a  school 
district  in  Minnesota,  Wisconsin,  North  and 
South  Dakota.  In  the  Southern  States  border- 
ing on  the  Atlantic  and  in  Louisiana,  where  the 
township  has  not  been  fully  established,  the 
officers  of  the  district  are  appointed  by  the 
county  school  officials,  who  also  mu^  establish 
the  school  district.  The  district  may  coincide 
with  the  civil  or  magisterial  district  and  may 
elect  its  own  trustees,  as  does  the  township  in 
the  North,  In  the  other  Southern  States  and 
some  of  the  Far  Western,  counties  are  regularly 
divided  into  school  districts  which-  in  most 
cases  are  distinct  municipal  corporations.  In 
other  Far  Western  Slates  districts  may  be  des- 
ignated by  county  boards  or  by  the  county 
superintendent  of  schools,  but  the  trustees  are 
selected  locally  and  tax  levies  for  school  pur- 
poses are  controlled  locally.  See  also  School 
SupEsviBioN ;  Schools,  Coui*ty  Training. 

Judicial  Districts. —  For  purposes  of  elect- 
ing justices  of  the  peace,  the  counties  in  marj- 
Southern  and  Far  Western  States  are  regularly 
divided  into  districts ;  and  some  States  have 
districts  for  the  election  of  county  boards. 
These  are  called  magisterial  districts  in  Vir- 
ginia, West  Virginia  and  Kentucky;  civil  dis- 
tricts in  Tennessee;  and  judicial  townships  in 
California.  In  some  places  these  judicial  dis- 
tricts are  used  as  election  precincts. 

Other  Rural  Districts. —  Sometimes  districts 
are  specially  established  in  certain  localities  to 
conduct  public  works  affecting  two  or  more  of 
the  regular  local  districts.  Among  such  special 
districts  are  the  levee  districts  along  the  lower 
MississipiH  and  the  drainage  districts  in  Illinois. 
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Author  of  'History  of  the  United  States* 
DISTRICT  OF  COLUMBIA,  the  national 
capital  and  its  adjoining  territory,  owned  and 
administered  directly  by  the  United  Stales  gov- 
ernment, to  prevent  its  action  being  hampered 
by  conflicts  with  local  jurisdictions.  It  con- 
sists of  60  square  miles  of  land  and  ID  of 
water  on  the  eastern  side  of  the  Potomac,  at 
the  head  of  deep-water  navigation;  an  enclave 
in  Maryland,  with  three  rectangular  sides  and 
the  fourth  following  the  lines  of  the  river,  be- 
sides the  islands  in  the  tidal  river.  Near  the 
southern  side  of  the  district,  forming  the  e 


River  or  the  eastern  branch  of  the  Potomac; 
tiie  northwest  boundary  is  formed  by  Rock 
Creel^  separating  Washington  proper  from 
Georgetown.  There  are  several  brooks.  The 
district  is  flat  and  marshy  for  some  distance 
back,  then  rises  into  gentle  hills  and  swells; 
there  is  pleasing  scenery  along  Rock  Creek,  The 
geological  formation  is  Cretaceous,  overlaid  wiUl 
drift;  in  the  latter  has  been  found  the  conglom- 
erate called  breccia,  from  which  handsome  col- 
ums  have  been  carved,  used  in  the  capital.  The 
soil  is  light,  and  especially  suitable  for  market- 
gardening,  to  which  with  dairying  and  the  pas- 
turage for  the  cows  it  is  chiefly  devoted,  outside 
the  built-up  sections.  The  nature  of  the  capital 
as  a  "court  city*  gives  flower-gardening  a  great 
importance,  and  over  $500,000  worth  are  sold 
annually.  The  farms  are  very  small  —  about  3S 
acres  for  white  and  18  for  colored  occupants. 
But  little  over  a  fifth  of  the  surface  is  in  farms, 
however;  the  city  and  its  suburban  village,  the 
great  National  Park,  and  reserved  grounas  of 
various  kinds,  taking  up  most  of  it.  The  climate 
is  excessively  variable,  but  generally  humid  and 
warm.  The  rainfall  averages  50  inches  a  year. 
The  District  originated  in  the  politics  of  the 
Confederation  time.  Until  the  adoption  %i  the 
Constitution,  the  Continental  Congress  assem- 
bled on  10  occasions  at  eight  different  places 
in  succession,  at  Philadelphia,  Baltimore,  Phila- 
delphia, Lancaster,  Pa.,  York;  Pa.,  Phitadelid;ia, 
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Princeton,  N.  T.,  Annapolis,  MA,  Trenton,  N.  J., 
New  York.  The  first  five  were  during  the  Revo- 
lution. On  21  June  1783,  a  band  of  unpaid  mili- 
tia broke  up  the  session  in  Philadelphia  by 
hooting  the  members  and  pointiiiK  muskets  in 
at  the  windows.  This  emphasized  the  need  of 
a  district  guarded  by  Federal  troops,  and  on 
7  October  Congress  resolved  to  erect  a  build- 
ing  near  the  falls  of  the  Delaware  (Trenton). 
The  jealousy  of  the  South,  however,  demanded 
one  also  near  the  falls  of  the  Potomac,  and 
alternate  meetings  in  the  two.  Finally  a  ma- 
jority abolished  the  second  proposition,  and  a 
committee  was  appointed  to  lay  out  a  town 
as  first  voted.  There  was  no  money  under  the 
Confederation,  however,  to  build  or  i' 
thing  else,  and  no  action  was  taken 
committee's  report.  It  had  been  voted  lo  meei 
in  New  York  till  the  Federal  town  was  ready; 
but  this  was  disliked  from  fear  of  the  *mc»iey 
power*  corrupting  or  overbearing  Congress. 
Philadelphia  was  proposed,  but  objected  to  by 
the  Southerners  because  the  Quakers  favored 
abolition.  The  6rst  Congress  under  the  Con- 
stitntion  revived  the  government-district  plan, 
but  on  the  banks  of  the  Susquehanna.  Finally 
Jefferson  gave  a  dinner  and  arranged  a  "log- 
roll* :  two  anti- Federalists  from  the  Potomac 
region,  who  had  voted  against  the  assumption  of 
the  State  debts  by  the  national  government, 
changed  their  votes  on  condition  of  the  Federal- 
ists voting  to  fix  the  new  capital  on  the  Poto- 
mac, after  remaining  10  years  at  Philadelphia. 
The  act  was  passed  as  agreed  28  June  1790,  for 
establishing  the  seat  of  government  'at  some 
place  between  the  mouths  of  the  Eastern  Branch 
and  the  Connogocheague.*  The  first  session  of 
Congress  was  to  be  held  in  the  new  place  the 
first  Monday  in  November  1800.    Maryland  in 

1788  ceded  Washington  County,  and  Virginia  in 

1789  Alexandria  County,  fornung  a  district  10 
miles  square ;  WashinctaD  in  person  laid  it 
out  under  the  act  of  30  March  1791  (having 
m-eviously  sold  all  his  lands  in  the  vicinity). 
The  territory  selected  included  the  site  of  Pow- 
hatan's village,  Anacostan  or  Nacochtank;  also 
die  existent  village  of  Georgetown,  laid  out  in 
1751  and  incorporated  in  1789  — both  on  the 
Maryland  side;  and  on  the  Virginia  side,  Alex- 
andria, formerly  Belhaven.  The  site  of  the  new 
capital  itself  had  been  the  plantation  of  one 
Pope,  classical1:y  inclined,  who  by  a  curious  pre- 
vision called  bis  hill  the  Capitol  and  a  brook 
near  by  the  Tiber.  Until  9  September  the  site 
was  called  *The  Federal  City* ;  then,  by  order 
of  three  commissioners  appointed  by  President 
Washington,  the  district  was  named  'The  Ter- 
ritory of  Columbia,"  and  the  city  "The  City  of 
Washington."  For  the  latter,  see  that  title ;  also 
Capitol,  where  is  noted  the  project,  after  its 
burning  by  the  British,  of  removing  the  capital 
north,  which  was  carried  by  the  speaker's 
casting  vote,  but  buried  in  committee.  In  1846 
no  Federal  buildings  having  been  erected  on  the 
Virginia  side,  nor  likely  to  be,  Alexandria 
County  was  retroceded  to  that  State  upon  the 
petition  of  the  inhabitants  thereof,  by  a  vote 
of  763  to  222.  In  1871  the  business  men  of  the 
IHstrict,  fretting  under  their  political  nullity, 
it  was  constituted  a  Territory  with  a  governor 
and  legislature,  and  delegates  in  Congress ;  but 


plundered  it  into  bankruptcy.  In  1874  the  ter- 
ritorial government  was  abolished  and  direct 
government  by  Congress  restored  thrcHish  three 
commissioners  appointed  by  the  President  and 
confirmed  by  the  Senate. 

The  commission  of  1874  was  a  temporary 
government ;  in  co-operation  with  Congress  and 
the  citizens  of  the  I^strict,  it  framed  as  a  per- 
manent system  the  act  of  June  I87£^  which  the 
Supreme  Court  has  pronoimced  *the  constitu- 
tion of  the  District  of  Olumbia."  Under  this 
act  half  the  expenses  of  the  District,  ^weviously 
laid  entirely  upon  the  residents,  are  paid  by  the 
national  govermnent,  as  the  owner  of  more  than 
half  the  real  estate.  There  is  no  popular  suf- 
frage, the  entire  executive  government  being 
in-  the  hands  of  commissioners  appointed  by 
Congress;  they  recommend  le^lation  and  ap- 
propriations to  the  latter,  which  in  turn  con- 
sults them  in  the  same  matters.  The  govern- 
ment, though  not  appointed  by  popular  vote, 
is  nevertheless  swi^rea  by  public  opimon ;  and  so 
excellent  that  agitations  for  restoration  of  si)f- 
frage  meet  no  support.  The  judidaiy  of  the 
District  dates  from  1801.  

PopuUtioiL— 1800:  Washington,  8,144; 
Alexandria,  5,949.  ISlOr  Washington,  15,471; 
Alexandria,  8,552.  1820:  Washington,  23,336; 
Alexandria,  9,703.  1830:  Washington.  30,261; 
Alexandria,  9,573.  1840;  Washington,  33,745; 
Alexandria,  9,967.  1850:  Washington,  51,687; 
1860  (same),  75.080;  1870  (same).  131,700;  1880 
(District  of  Columbia),  177.624;  1890  (same), 
230,392;  1900  (same),  278,718,  of  whom  218,196 
were  in  Washington  proper  and  14,549  in 
(Georgetown.  Of  these,  20,119  only  were  for- 
eign boni;  but  87.186  were  colored;  (I9I0), 
331,069.  In  1913  the  population  was  (police 
census),  353,297,  There  vras  in  1913  a  very 
small  foreign-bom  population,  but  the  negro 
element  was  large  — 98,144. 


DISTRICT  COURTS.    See  Coukt. 

DISTRICTS,  Rural  Admioiatrative,  the 
term  applied  to  rural  districts  other  than  cotmty, 
council,  town,  borou^  village  and  school  dis- 
tricts. These  minor  rtiral  units  include  elec- 
tion, fire,  water,  health,  road,  poor  and  other 
districts.  In  general,  tiiey  are  unsatisfactory, 
involving  crossing  and  recrossing  of  district 
lines  and  overlapping  of  authority.  The  prin- 
ciple of  the  circumscribed  district  has  be«i  used 
to  restrict  college  students  from  voting  in  col- 
lege towns.  See  County;  County  Gavaax- 
ment;  Municipal  (government. 

DISTURBANCE,  at  common  law,  the 
offense  of  violating  an  incorporeal  property 
ri^t.  such  as  a  profit,  or  a  public  right  in  the 
land  of  another  party.  Such  rights  have  no 
possession  of  right  and  are  not  protected  by 
actions  of  trespass  but  by  appropriate  proceed- 
ings against  a  disturbance  by  the  owner  of  the 
land.  The  forms  of  the  offense  are  numerotn. 
depending  upon  the  nature  of  the  right  involved. 
See  Easement;  Nuisance;  Tbespass. 

DISTURBANCE  OF  PUBLIC  WOR- 
SHIP, a  modem  offense,  defined  by  statute, 
which  in  America  has  superseded  the  common- 
law  offense  of  biawling  m  church.  It  conust* 
in  any  wilful  interference,  by  word  or  deed, 
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with  the  good  order  of  persims  assembled  for 
religious  worship.  It  may  be  conunitted  by  a 
pereon  within  the  place  of  worship  or  by  noisy 
conduct  on  the  outside.  It  is  a  misdemeuior 
and  is  punished  by  fine  or  imprisoament,  or 
both.    See  Nuisance. 


continued  lack  of  use  of  any  particular  muscles 
in  our  body  bv  any  one  oi  us  tends  to  nuke 
these  muscles  flabby  and  weak;  in  a  word^^  these 


disused  muscles  tend  to  degenerate.     This 
not  only  true  of  muscles  tmt  of  many  other 
tissues  and  organs,  and  is  not  only  true  of 
parts  of  our  body,  but  of  body  parts  of  other 
animals. 

It  was  largely  on  the  basis  of  a  knowledge 
of  this  fact,  and  of  the  other  related  one  that 
muscles  and  most  other  body  parts  which  are 
much  used  become  larger  and  better  developed, 
and  of  an  assumption  as  a  further  fact  that 
these  changes  in  tiie  structure  and  functioning 
of  the  parts  of  an  individual  acquired  during 
the  individual's  lifetime  through  use  and  dis- 
use, are  directly  inherited  by  the  offspring  of 
the  individual,  that  Lamarck  founded  hia  famous 
theory  of  evolution.  See  articles  Evolution, 
HiSTOKY  07  and  Evolution,  Theories  of. 

Many  animals  that  live  in  dark  caves,  or 
at  great  depths  in  the  sea,  or  in  underground 
burrows,  have  rudimentary  eyes  or  no  eyes 
it  all,  although  their  nearest  relations  above 
ground  have  welWdevetoped  eyes.  Species  or 
races  of  winged  animals  that  have  ^ven  up,  or 
are  giving  up,  flying,  under  conditions  of  do- 
■  ation,  where  flying  is  no  longer  necessary, 
the  case   of   ttie  barnyard   fowl  and  the 
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niform  appendix,  the  slan  muscles  of  the 
scalp,  the  wisdom  teeth,  etc,  whose  functions 
are  no  longer  necessary  to  us,  and  which  are 
consequently  in  a  state  of  developing  back- 
ward toward  total  disappearance  rather  than 
forward  toward  better  condition,  Lamarck's 
explanation  of  this  is  that  although  these 
organs  were  useful  to  our  ancestors  of  far 
remote  times,  they  have  gradually  become  less 
needed  because  of  changing  cottdidons,  and 
hence  have,  through  disuse  and  the  inheritance 
of  die  degenerating  effects  of  this  disuse,  come 
gradually  to  be  rudimentary  in  the  species.  Oc- 
casionajfy  an  individual  is  met  who  can  use  the 
skin  muscles  of  scalp  or  the  muscles  of  his 
outer  ears.  He  represent!  an  ancestral  con- 
Lamarck's  explanation  is  simple:  It  b  plau- 
sible. But  it  lacks  an  all-important  element, 
and  that  is  the  proof  of  the  assumption  that 
characters  or  changes,  acquired  by  an  individual 
in  his  lifetime,  due  to  use  or  disuse,  or  the 
inftuence  of  the  environment,  are  actually  in- 
herited. As  a  matter  of  fact,  this  has  not  only  not 
been  proveiL  but  has  been  apparently  disproved. 
Darwin,  who,  many  years  after  Lamarck's 
theory  was  ottered,  pro^iosed  another  explana- 
tion to  account  for  rudimentary  or  degenerat- 
ing OTgam,  accepted  in  some  measure  Lamaii:k's 
assumption  of  the  inheritance  of  acquired  char- 
acters. But  the  Neo-EJarwinians,  coming  after 
Darwin,    rejected    Lamarck's    assun^on    en- 


tirely, maintaining  that  there  was  no  evidence  to 
support  it  and  much  evidence  against  it.  It 
was  August  Weismann,  an  eminent  German 
evolutionist,  who  took  the  lead  in  the  attack 
and  final  practical  overthrow  of  Lamarck's  evo- 
lution explanation  in  general  and  of  his  ex- 
planation of  degenerating  organs  in  particular. 

The  other  principal  exiuanation  that  has 
been  offered  of  the  presence  in  animal  bodies 
of  rudimentary  organs  and  their  increasing 
degeneration  even  to  actual  disappearance  is  in- 
cluded in  Darwin's  general  explanation  of  evolu- 
tion, namely  his  theory  of  natural  selection, 
based  upon  a  rigorous  struggle  for  existence 
and  survival  of  ine  fittest. 

If  an  animal  species,  or  a  group  of  indi- 
viduals of  the  species,  begins  to  change  its 
habits  of  life  so  as  to  render  less  important,  or 
even  comparatively  useless,  certain  organs  of 
the  body,  as  by  the  adoption  of  a  cave  life 
which  renders  seeing  a  useless  function,  there 
will  be  no  advantage  to  those  individuals  bom 
with  better  eyes  and  no  disadvantage  to  those 
born  with  poorer  ones.  Hence,  there  will  be  no 
selection  in  the  struggle  for  existence  as  be- 
tween these  two  kinds  of  individuals,  and  both 
kinds  can  persist  and  produce  young  like  them- 
selves; or  they  can  mate  togedier  and  produce 
young  with  poorer  eyes  than  the  better-eyed 
parent  with  no  disadavantage  to  the  species  or 
part  of  the  species  in  the  caves.  Thus  a  de- 
generation of  eyes  and  eyesight  may  be  initiated 
by  this  miscellaneous  madng  or  panmixia,  and 
may  be  continued  even  to  a  nearly  or  <^uite 
complete  loss  of  eyes  by  continued  panmixia. 

It  is  even  conceivable  that  in  the  case  of  cer- 
tain organs  no  longer  needed  because  of  a 
change  of  habits  of  the  species,  the  individuals 
retaining  the  organ  in  full  size  and  develop- 
ment might  be  handicapped  in  the  struggle  for 
existence  through  the  necessity  of  its  being 
necessary  to  divert  some  of  their  food  and  air 
to  the  nutrition  of  these  useless  parts,  while 
others  bom  with  the  parts  smaller  or  less  de- 
veloped would  have  a  certain  useless  expendi- 
ture of  nutrition  on  the  unnecessary  parts. 
These  latter  individuals  might  be  assumed  there- 
fore to  have  a  little  advantage  in  the  bitter 
struggle  for  existence  by  being  able  to  use  more 
of  their  food  and  oxygen  for  the  other  more 
important  parts  of  the  body. 

This  sounds  rather  far  fetched,  but  it  has 
been  seriously  proposed  by  extreme  Darwinians, 
who  assume  that  the  struggle  for  existence  is  so 
rigorous  that  even  the  most  minute  advantage 
can  turn  the  scale  for  or  agwnst  any  individual 

Herbert  Spencer  tried  to  reduce  this  posi- 
tion to  an  absurdity  by  taldng  as  an  example 
the  tiny  rudimentary  bones  of  Uie  whale's  limbs. 
These  bones  are  but  a  few  inches  long  in  a 
body  that  may  be  a  hundred  feet  long,  and  of 
correspondingly  enormous  mass.  How  much 
food  is  saved  to  the  whale,  asks  Spencer,  that 
finds  itself  bom  with  leg-bones  a  few  milli- 
meters shorter  than  those  in  another  whale? 
Can  anyone  of  sane  mind  conceive  or  admit  of 
a  life-and-death  determining  advantage  in  this 
minute  difference  in  nutritive  necessity? 

So  the  situation  to-day  as  regards  a  suffi- 
cient explanation  of  the  actual  evolutionary  re- 
sults of  disuse  and  the  actual  causes  of  the  de- 
^ncration  in  species  of  disused  parts,  result- 
ing in  so-called  rudimentary  or  vestigial  organs,         , 
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is  far  from  satisfactory.  We  know  that  disuse 
of  parts  by  any  individual  results  in  degenera- 
tion of  such  parts  in  the  particular  individual 
concerned,  but  how  it  can  result  in  an  inherited 
and  increasing  degeneration  or  loss  of  the  parts 
throughout  the  species  is  not  clear. 

The  proponents  of  the  newest  theory  offered 
to  explain  evolution,  the  mutations  theory,  have 
no  more  satisfactory  explanation  of  the  results 
of  disuse,  as  these  results  affect  the  species,  than 
have  those  who  cling  to  the  older  evolution 
theories.  Their  theory  would  simply  explain 
the  occasional  sudden  appearance  of^  an  indi- 
vidual, or  of  several  individnals  in  any  species, 
with  any  one  or  several  orfians  in  undeveloped 
or  rudimentary  condition,  and  this  congenital 
character  could  be  handed  on  by  inheritance. 
But  original  use  or  disuse  would  have  nothing 
to  do  with  the  sudden  appearance  of  the  new 
condition  of  the  organ,  nor  would  the  new 
condition  ap^ar  necessarily  in  an  animal  or 
species  in  which  it  would  be  an  advantage. 

Of  all  the  explanations  of  the  evolutionary 
results  of  disuse,  the  Lamarckian  one  is  the 
simplest,  the  most  rational  and  most  plausible. 
But  it  can  have  no  real  standing  until  it  can  be 
proved  that  acquired  characters,  or  certain  cate- 
^ries  of  them,  including  the  changes  produced 
la  the  individual  by  disuse,  can  be  handed  down 
to  the  next  generation  by  inheritance. 

Veknon  KtLLocc, 
Professor    of    Entomology,    Leland    Stanford 
University. 

DITCH.  0)  A  trench  or  fosse  on  the  out- 
side of  a  fortification  or  earthwork,  serving  as 
an  obstacle  to  the  assailant  and  furnishing  earth 
(deblai)  for  the  parapet  (remblai).  It  is  from 
90  feet  to  ISO  feet  broad,  in  regular  fortifica- 
tions, and  10  to  12  feet  deep  below  the  natural 
level  of  the  ground.  The  fosse  around  a  Roman 
encampment  was  usually  nine  feet  broad  and 
seven  feet  deep ;  but  if  an  attack  was  appre- 
hended it  was  made  13  feet  wide  and  12  feet 
deep.  The  agger,  or  parapet,  of  the  encamp- 
ment was  raised  from,  the  earth  to  the  fosse, 
and  was  crowned  with  a  row  of  sharp  stakes. 
(2)  In  agriculture,  a  trench  usually  made  along 
the  sides  of  fields,  so  that  all  the  drains  may 
be  led  into  it.  or  along  the  top  of  a  field  so  as  to 
divert  surface  water.  Sometimes  a  double  ditch 
is  adopted,  and  a  hcd^  planted  between.  In 
arable  land,  however,  since  the  introduction  of 
pipes,  ditches  have  largely  given  place  to  under- 
ground drains. 

DITCHFIELD,  Peter  Hmmpwin,  English 
author  and  clergyman :  b.  Westhoughton,  Lan- 
cashire, 20  April  1854.  He  was  educated  at 
Oriel    College,    Oxford,    entered   the    An^ican 

Sriesthood,  and  has  been  rector  of  Barkham, 
erkshire,  from  1886.  He  is  a  prolific  writer, 
especially  in  the  field  of  ecclesiastical  and  gen- 
eral antiquities;  wrote  in  10  volumes  'The  Na- 
tional Churches  Series'  (1891-97)  ;  contributed 
the  volumes  on  Buckinghamshire,  Oxford,  Kent, 
London,  Lancashire  and  Cheshire  to  the  'Me- 
morials of  County  History  Series,'  and  acted  as 
general  editor. 

DITHYRAHBUS,  or  DITHYRAMB,  in 
Greek  literature,  a  form  of  lyric  or  poem  sung 
in  honor  of  the  god  Dionysus  (Bacchus)  at  his 
festivals.  Since  these. festivals  were  celebrated 
with  all  the  extravagance  which  would  please 
Ibe  god  of  wine,  the  dithyrambs  employed  in  bis 


worship  naturally  breathed  the  same  frenzy. 
The  character  of  the  dithyrambus  therefore  re- 
quires bold  images  and  lofty  periods.  The 
more  apparent  disorder  it  contains,  the  more  it 
partakes  of  the  fire  of  intoxication,  the  better 
it  sustains  the  true  diibyrambic  character.  In 
the  wild  Phrygian  music  it  was  snng  in  chairs. 
Arion  of  Methymne,  in  the  island  of  Lesbos, 
was  the  first  to  give  a  regular  choral  form  to  it, 
about  625  B.C.  Lasos  of  Hermione  is  said  to 
have  been  the  first  who  introduced  dithyrambic 
contests  into  the  public  ^mes.  It  was  out  of 
the  mournful  dithyrambic  songs  —  later  intro- 
duced —  that  ancient  Greek  tragedy  took  its  rise. 
The  expression  dithyrambic  poem  denotes,  also, 
any  lync  poem  filled  with  a  wild  and  impetuous 
enthusiasm,  as  is  the  case  wi^  many  odes  of 
Pindar.  'Alexander's  Feast'  b^  Drydcn 
(1698)  is  the  best  example  of  the  dithyramb  in 
English. 

DITHERS,  Raymond  Lee,  Ameriaui  nat- 
uralist: b.  Newark,  N.  J.,  2)  June  1876.  He 
was  ^craduated  at  Uie  Barnard  Military  Acad- 
emy m  I89I.  He  spent  five  years  as  assistant 
curator  of  entomology  at  the  American  Museutn 
of  Natural  History,  was  court  reporter  on  the 
New  York  Times  m  1898-99,  and  entered  the 
New  York  Zoological  Park  as  curator  of  rep- 
tiles in  1899,  and  since  1910  has  been  in  charge 
of  the  department  of  mammals.  He  is  a  Fellow 
of  the  New  York  Zoological  Society  and  corre- 
sponding member  of  the  Zoological  Society  of 
London.  He  is  author  of  'Snakes  Found  within 
Fifty  Miles  of  New  York  Cily'  ;  'The  Reptile 
Book'  (1907);  Reptiles  of  the  Worid'  (1909). 
two  valuable  contributions  in  their  fields;'  also 
qumerous  articks  on  entomology  and  tterpe- 
totogy. 

DITHARSH,  or  DITMARSHES  (Ger. 
Dilhmarschen,  'the  German  marshes'),  a  dis- 
trict of  Holslein  in  Germany,  along  the  German 
(icean,  between  the  mouths  of  the  Elbe  and  the 
Eider,  so  little  raised  above  the  sea  as  to  re- 
quire the  protection  of  strong  embankments. 
Area,   531   square  miles.     Originally  a   part   of 


Denmark,  and  in  1866  was  annexed  t 
Pop.  96,373. 

DITTANY  iDiclamHus),  a  genus  of  plants 
belonging  to  the  rue  family  (Rtilaceir'i.  The 
members  of  this  genus  are  beautiful  plants,  with 
alternate  compound  imparipinnate  leaves.  Their 
flowers  an  large  and  white  or  purplish  in  color. 
They  are  arranged  in  racemes,  the  peduncles 
and  pedicels  of  wUch  secrete  in  numerous  more 
or  less  prominent  elands  the  essential  oil  which 
gives  these  plants  Uidr  odor.  Their  roots  were 
formerly  used  in  medicine;  their  flowers  fur- 
nish the  perfumer  with  a  fragrant  distilled 
water.  The  most  common  species  is  Dictam- 
nui  tdbtu,  the  leaves  of  which  greatly  resemble 
those  of  the  ash.  It  ts  said  tibat  in  hot  weather 
the  odoriferous  particles  thrown  off  from  this 
plant  form  an  inflammable  atmosphere  around 
It :  and  if  a  lif^ted  candle  be  brought  near  the 
plant,  especially  in  a  time  of  drought,  there  is 
a  burst  of  flame  around  the  plant.  The  dittany 
of  the  United  States  (Cunila  iHarima')  belongs 
to  the  mint  family  {Mtnthacex)  and  is  the 
only  one  of  the  15  species  of  the  genus  native 
in  America.    It  is  an  exceedingly  arotaatk  herb. 
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vriih  pai^rie^pbik  flowcre  arniyed  in  loose 
dusters.  It  is  found  from  New  York  to  Flor- 
ida and  west  to  western  Georgia  and  Ohio. 
The  dittany  of  Crete  is  Origanum  dklamtnu, 
and  the  bastard  dittany  is  a  species  of  Mttrrn- 
bium  (hoarhound),  both  labiates. 

DITTB,  det,  Alfred,  French  diemist:  b. 
Rennes  (Islc-ct-Vilaine),  20  Oct  1843;  d.  J908. 
He  has  made  very  extensive  ori^nal  investi- 
gations in  rfiemistry.  He  has  written  exten- 
sively in  magazines  and  reviews  on  a  variety 
of  scientific  subjects  wbich  have  received  ofiid^ 
recognition  and  commendation  from  the  Imli- 
lute  of  which  he  was  dected  member  in  1897. 
He  is  a  commander  of  the  Legion  of  Honor 
and  received  numerous  other  decorations  for 
his  research  work  and  discoveries  in  the  physi- 
cal sciences. 

DITTHNBERGER,  Wilhelm,  German 
classical  scholar:  b.  Heidelberg,  1840.  He  re- 
ceived his  education  at  Jena  and  GottingEn, 
In  1874  he  became  professor  of  classical  phi- 
lology at  the  University  of  Hatle.  He  has  pub- 
lished 'De  Ephebis  Attids*  (1863)  ;  'Inscrip- 
tions Attica  2Etatis  Romanse'  (1878-82;  Vol. 
Ill  of  the  original  edition  of  "Corpus  Inscrip- 
tiouum  Atticamm,)  published  by  the  Berlin 
Academy)  ;  'Sylloge  Inscriptionum  Gnecarum' 
(1883;  2d  ed.,  3  vola^  1898-1901);  'CorT>us 
luscriptionum  Grccanun  Gnecix  Septentrio- 
nalis>  (1892);  'Onentis  Grsed  Inicriptiones 
Selecta>  (2  vols.,  Ldpd^  1903-05).  Consult 
Larfdd,  'Griechische  ^igraphik'  (Munich 
1914). 

DITTERS  VON  DITTERSDORP,  Karl, 
(rfrman  mnsical  composer:  b.  Vienna,  2  Nov. 
1739;  d.  31  Oct.  im  He  was  a  briUiant 
violinist  and  accompanied  Gluck  to  Italy  in 
1761.  He  is  particularly  distinguished  in  comic 
compi>sitions  and  perhaps  unrivaled  in  this 
hTunch  of  music  among  the  German  composers. 
Several  of  his  operas  were  represented  with 
great  applause  even  in  Italy:  'Doktor  und 
Apotheker'  (1786),  which  stilt  holds  the  stage; 
^Betrug  dorch  Aber^auben) ;  and  ^Die  IJebe 
im  Irrenhause,'  were  among  the  most  successful 
of  these.  He  also  acquired  considerable  repu- 
tation by  his  oratorio  'Esther,'  which  secured 
his  devation  to  a  place  among  the  Austrian 
nobility.  On  his  death-bed  be  dictated  his 
autobiography  to  his  son, 

DITTON,  Humphrey,  English  mathemati- 
cian :  b.  Salisbury,  29  May  1675 ;  d.  15  Oct  I71S. 
He  was  for  a  time  a  nonconformist  dergyman. 
Throu^  Sir  Isaac  Newton  he  received  the 
appointment  of  mathematical  master  at  Christ's 
Hospital,  which  appointment  he  retained  till  his 
death.  In  1714,  in  conjunction  with  Whiston, 
be  imblished  a  new  method  for  finding  the  lon- 
gitude at  sea,  as  well  as  on  land.  He  was  the 
author  of  several  mathematical  works,  the  prin- 
cij^  of  which  are  the  following:  'General 
Laws  of  Nature  of  Motion>  (1705) ;  'Institu- 
tion of  Fluiions*  (1706) ;  'Treatise  of  Per- 
spective, DcmonstraUve  and  Practical'  (1712)  ; 
'New  Law  of  Fluids'  (1714).  He  also  wrote  a 
'  Discourse  Concerning  the  Resurrection  of 
Jesus  Christ'  (1712),  which  was  afterward 
translated  into  several  languages. 

DIU,  de'oo,  an  island  of  India,  belonging  to 
the  Portuguese  since  A.D.  1535,  off  the  south 
extremity  of  the  peninsula  of  Kathiawar,  in  the 


Bombay  presidency.  Area,  20  square  miles. 
On  a  point  on  the  east  end  of  the  island  is 
the  fortified  town  of  Diu,  once  an  opulent  ^^ 
of  50,000  inhabitants,  now  dwindled  to  insig- 
nificance. Fishing  is  the  chief  employment  of 
its  inhabitants ;  it  has  a  small  but  excellent  har- 
bor and  a  Jesuit's  college,  erected  in  1601,  now 
a  cathedral.    Pop.  14,614. 

DIURETICS,  drugs  used  to  increase  the 
dimination  of  urine.  Such  diuretics  may  be  di- 
rect, in  that  they  affect  the  renal  epithelium, 
or  indirect,  in  that  they  increase  the  blood  pres- 
sure within  the  kidney  and  thus  increase  the 
unne  elimination.  This  is  largely  an  artificial 
dassification,  since  it  would  seem  that  urine  is 
always  a  true  secretion  and  not  a  filtrate,  and 
the  renal  epithelium  must  always  be  involved  in 
the  process  of  manufacture.  Still  it  is  a  sub- 
division that  has  received  vride  recognition. 
Diuretics  are  frequently  used  in  a  number  of 
heart,  lun^  and  kidney  diseases;  because  in  the 
normal    elimination   of   urine   certain   catabolic 

froducts  are  cast  off  from  the  body  in  the  urine, 
f  they  are  retained,  however,  they  pve  rise  to 
various  degrees  of  intoxication,  which  luay  be 
even  fatal.  Thus  in  certain  heart  diseases,  either 
from  insufiident  pressure  or  from  accompany- 
ing disease  of  the  blood  vessds,  the  elimination 
of^the  ordinary  amount  of  urinary  solids  may 
be  insufiident  and  result  in  ;pDisDning.  Hence 
diuretics,  tnr  increasing  the  elimination  of  urine, 
increases  die  output  of  these  poisonous  prod- 
ucts. In  all  patients  for  whom  diuretics  are 
useful,  certain  concomitant  drugs  are  of  benefit, 
those  namely  that  empty  the  bowels  freely  and 
those  that  increase  the  elimination  of  perspira- 
tion. Of  the  numerous  diuretics  the  saline 
salts  of  potassium,  sodium,  lithium,  caldiun, 
magnesiuuL  the  heart  tonics,  such  as  digitalis, 
adonis,  caffeine,  strophanthus  convaltaria,  theo- 
bromine, are  most  frequently  employed.  To 
this  list  calomd,  copaiba,  cubebs,  juniper,  oil  of 
sandal  and  other  irritating  diuretics  might  be 
added.  Injections  of  hot  water  into  the  rectum 
cause  a  pronounced  diuresis,  and  this  method 
is  now  recognized  to  be  one  of  the  best  modes 
of  inducing  an  increased  dimination  of  urine. 

DIVAN.  (1)  With  the  Turks  it  was  for 
lou^  the  hi^est  council  of  state;  the  Turkish 
mimstry.  Every  pasha  has  also  a  divan.  (2) 
In  the  large  mansions  of  the  rich  in  Turkey  a 
divan  signifies  a  large  hall  for  the  reception  of 
visitors,  which  communicates  with  a  number  of 
ante-chambers  surrounding  it  and  which  con- 
tains sofas  placed  round  the  walls,  often 
adorned  with,  costly  tapestry  and  richly  em- 
broidered cushions.  (3)  Divan,  with  the  Arabs, 
Persians  and  Turks,  is  used  to  denote  a  com- 
plete collection  of  lyric  poems,  which  they  call 
ghazals  and  through  eadi  of  which  one  single 
rhyme  extends :  they  never  exceed  the  length 
of  14  strophes.  Such  a  collection  is  complete 
if  there  are  as  many  divisions  as  there  are  let- 
ters in  the  alphabet  of  the  respective  languages; 
and  each  division  contains  at  least  one  poem, 
the  rhymes  of  which  terminate  with  the  letter 
under  which  the  division  falls ;  some  letters  are 
excluded,  as  few  or  no  words  end  in  them. 
(}oeihe  applied  this  name  to  a  collection  of 
poems  by  himsdf,  written  in  the  eastern 
fashion.  (4)  The  word  is  also  applied  to  a 
soft-cushioned  seat  for  the  accommodation  of 
several  persons. 
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but  ap^ied  with  little  discrimination  to  . .  . 
ous  other  water-birds  of  similar  habits.  The 
compact,  depressed  body,  powerful,  posteriorly 
placed  legs  with  fully  webbed  feet,  the  long 
sinuous  neck  and  stout  acute  bill  admirably 
adapt  ihem  for  aquatic  life  and  the  pursuit  of 
fish.  They  are  strong  flyers,  but  on  the  land  are 
awkward  and  stand  nearly  upright  The  plum- 
age is  peculiarly  compact  and  resbtant  to 
water.  Three  species  are  well  known  in  the 
United  States.  The  greath  northern  diver  or 
loon,  Vrinator  (Colymhus)  imher,  is  a  large 
bird,  sometimes  attaining  a  length  of  three  feet. 
Above  the  plumage  is  a  lustrous  black  with 
green  and  purple  metallic  reflections  and  marked 
with  numerous  white  spots  and  streaks ;  below, 
a  nearly  pure  white.  The  loon  is  distributed 
throughout  the  entire  northern  hemisphere  on 
both  fresh  and  salt  waters,  and  during  the  win- 
ter is  found  in  all  parts  of  the  United  States, 
in  the  northernmost  of  which  it  breeds,  building 
its  nest  among  the  rushes  near  or  in  the  water, 
and  Is^ying  as  a  rule  but  two  eggs.  It  winters 
from  the  southern  limit  of  its  breeding  range 
to  the  Gulf  of  Mexico.  The  loon  is  best  known 
t^r  the  extreme  facility  with  which  it  dives  at 
the  flash  of  a  gun,  thus  escaping  injury  while 
the  ball  speeds  harmlessly  overhead,  and  for  its 
wild  resonant  cry,  about  which  many  traditions 
and  myths  have  arisen.  It  can  remain  several 
minutes  under  water  and  swim  100  yards  b^ 
fore  rising  to  the  surface  for  air. 

The  red-throated  diver  ((/.  lumme  or  C. 
sepuntrionalis)  is  ei^t  or  nine  inches  shorter 
than  the  loon,  of  a  rusty  black,  with  profuse 
small  white  spots  above,  white  below,  with  a 
Urge  distinct  chestnut'colored  patch  on  the 
lower  part  of  the  throat.  It  is  distributed  like 
the  loon,  but  is  rather  more'  northern,  and  is 
found  in  the  United  States  in  the  winter  only. 
The  black- throated  diver  ((7.  arcdcuj)  is  inter- 
mediate  between   the   other  two   species,    from 


represented  within  the  limits  of  the  United 
States  chiefly  by  a  western  variety  which  occurs 
abundantly  on  the  Pacific  coast  in  winter.  Coa- 
suit  Baird,  Brown  and  Ridgway,  *Water  Birds' 
(1884)  ;  Elliot,  <TTie  Wild  Fowl  of  the  United 
States'    (I89S). 

DIVES,  drvEi  (Lat  "rich'),  the  name  pop- 
ularly adopted  from  the  Vulgate  translation  for 
the  *rich  man*  in  the  parable  of  the  rich  man 
and  Lazarus,  Luke  xvi. 

DI/I-DIVI,  dS'vc-de've,  Ubi-4T>i,  or  L!bi- 
divi,  the  astringent  bean-pods  of  Casalpinia 
coriaria,  a  tree  which  grows  in  northern  South 
America,  in  the  Antilles  and  in  Mexico,  and  a 
member  of  the  family  which  yields  sapan,  brazil 
and  other  red  'woods.  The  pods  are  about  one 
inch  broad  and  three  inches  long,  but  arc  gen- 
erally bent  or  curled  up  and  tend  to  scale  off 
on  the  outside.  They  have  a  pale-brown  color 
with  a  tinge  of  yellow;  sometimes  they  are 
spotted  ana  black  and  then  the}r  are  not  so 
^ood.  They  are  very  rich  in  tannin  (especiaiiy 
in  the  pod),  good  samples  containing  as  mudi 
as  40  to  50  per  cent  and  form  one  of  the  best 
tanning  materials.  They  are  largely  used  in 
calico-printing  for  blacks  and  dark  diades. 


DIVIDE,  The  Great,  or  THE  CONTI- 
NBNTAL  DIVIDE,  names  given  to  an  ele- 
vated ridge  of  land  in  the  United  States  where 
occurs  the  parting  of  the  waters  wbidi  flow  to 
the  Atlantic  and  the  Pacific  oceans.  The  name, 
'The  Great  Divide,"  is  now  commonly  applied 
to  a  broader  extent  of  country  than  the  Con- 
tinental Divide  or  watershed  proper.  It  com- 
prises that  region  in  Montana  and  Wyoming 
wherein  so  many  of  the  large  rivers  of  the 
United  States  have  their  source,  and  whidi  pos- 
sesses within  itself  nearly  alt  the  characteristics 
of  a  continent.  The  arrangement  of  the  ele- 
vated land  masses  in  relation  to  the  valleys  and 
plateaus  is  continental ;  the  temperature  and 
vegetation  vary  almost  from  that  of  the  tropics 
to  the  frigid  zones;  its  mineral  wealth  is  enor- 
mous ;  and  its  wild  animals  and  great  varieties 
of  fish  make  it  the  paradise  of  the  hunter  and 
the  airier.  Its  waters  flow  to  the  Gulf,  the 
Atlantic  and  the  Pacific  oceans,  and  streams 
rise  on  its  eastern  borderland  whose  waters 
flow  to  the  Arctic  Ocean.  It  is  the  natural 
geographical  centre  of  North  America.  Tlie 
term  'Divide'  is  used,  estiecially  in  North 
America,  as  sjTionymous  with  watershed. 

DIVIDEND.  (1)  In  arilhmtticj^  number 
to  be  divided  by  another;  thus,  if  20  is  to  be 
divided  by  4,  20  is  the  dividend  and  4  the 
divisor.  (2)  In  coimnerce  the  fractional  part 
of  the  assets  of  a  baiUcrupt  which  ts  paid  to  the 
creditor  in  proportion  to  the  amount  of  the  debt 
which  he  has  proved  against  the  estate  of  the 
debtor.  (3)  The  sum  periodically  paid  as  in- 
terest on  loans,  debentures,  etc.,  or  distributed 
as  profit  on  the  capital  o£  a  railway  or  other 
company.  The  sum  to  be  divided  is  broken  up 
into  as  many  portions  as  there  are  bondholders 
or  shareholders  to  claim  them,  and  the  frac- 
tional part  falling  to  each  holder  bears  the  same 
proportion  to  the  whole  dividend  as  the  amount 
of  stock  or  shares  be  holds  bears  to  the  whole 
capital.  Dividends  cannot  be  paid  out  of  tbe 
capital  of  a  puUic  company.  Preference  shares 
in  a  company  are  those  entitled  to  a  fixed  rate 
of  interest,  uie  interest  on  which  must  be  paid 
before  the  ordinary  shareholders  can  gel  any 
return.  The  declaration  of  a  dividend  is  one  of 
the  powers  of  directors,  but  must  be  confirmed 
by  a  meeting  of  shareholders.  In  EJiKtand. 
dividends  must  be  paid  in  cash;  in  the  United 
States  they  not  infrequently  take  the  form  of 
stock  bonds  or  scrip.  When  the  profits  of  a 
company  are  so  large  as  to  invite  hostile  cc»n- 
ment  on  the  part  of  that  section  of  the  public 
which  it  serves,  an  increase  of  nominal  capital 
may  be  deemed  politic  and  carried  through  ^ 
the  issue  of  pro  rata  stock  dividend. 

DIVIDENDS.    See  Cobfckations,  Ijk>m. 

DIVIDING  ENGINE,  a  machine  for  mark- 
ing fine  lines  at  regular  intervals  by  means  of 
a  diamond  point  or  other  sharp  edge,  on  the 
scales  of  sctentific,  mathematical  or  other  in- 
struments, and  also  for  dividing  a  length  into 
aliquot  parts  as  in  the  making  of  metre  rods- 
Another  use  to  which  they  are  put  is  the  mak- 
ing of  diffraction  gratings,  in  whidi  a  very- 
great  number  of  lines  are  cut  exactly  parallel 
and  at  very  small  intervals  apart.  Joseph  von 
Fraunhofer  was  the  first  to  make  the  instru- 
ment for  ruling  gratings,  but  Others  soon  were 
made  by  Michelson,  Rowland  and  Rutherford. 
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The  same  gcncraJ  principle,  however,  is  found 
in  all.  The  machine  consists  of  a  cyUndcr  with 
a  screw  thread  and  its  ends  held  in  yokes, 
while  it  carries  a  large  nut.  which  is  held 
on  wa^s  parallel  to  the  screw.  When  the 
screw  IS  turned  by  a  Ciank  or  otherwise,  the 
nnt  advances  t>i  recedes.  The  cutting  edge  is 
set  at  a  point  above  the  screw  so  that  it  makes 
a  line  at  right  angles  to  the  axis  of  the  screw 
cylinder.  Tlte  piece  on  whose  surface  the  rul~ 
ings  are  to  be  made  is  attached  to  the  nnt.  A 
line  is  then  made  by  the  cutting  edge;  the 
cylinder  is  turned  through  a  certain  fraction  of 
a  complete  revolution,  thus  carrying  the  nut  and 
the  surface  forward  a  small  distance,  wlien  a 
second  line  is  ruled ;  and  so  on  until  die  whole 
surface  of  the  piece  is  marked.  All  modem 
machines  are  automatic  and  embody  various  re- 
finements of  design  and  construction.  See 
SCBEW  and  consult  <The  Collected  Papers 
of  Henry  A.  Rowland'  (Baltimore  1902), 
Pkysicai  Rcvitw  (Vol.  XXX,  No.  4). 

DIVIDING  RANGE,  Great,  an  Australian 
chain  of  mountains,  forming  the  watershed  be- 
tween the  rivers  flowing  into  the  Pacific  and 
those  running  westward.  It  stretches  from 
the  north  of  Queensland  to  the  south  of  New 
South  Wales  and  westward  through  Victoria. 
The  Darling  River  rises  in  the  range. 

DIVIMA  COHHBDIA,  de-ve'ns  k&m- 
mi'de-a.    See  Damte;  Divine  Comedy. 

DIVINATION  (Lat.  divitiatio),  the  art  or 
act  of  forteliing  future  events,  or  discovering 
things  secret  or  obscure,  by  the  aid  of  superior 
beings,  or  by  other  than  human  means.  The  deri- 
vation of  the  word  indicates  a  belief  that  omens 
are  sent  by  divine  interposition.  Natural  divina' 
tion  was  anciently  thought  to  come  by  divine 
afHalus ;  artificial  divination,  by  signs,  omens, 
etc  At  an  early  time  divination  formed  a  regu- 
lar science,  intimately  allied  with  religion  and 
furnished  with  rules  and  regulations.  Even 
though  divination  did  not  have  its  origin  in 
fraud,  it  became  a  fruitful  source  of  imposition. 
Moses  prohibited  divination  expressly  (Deut 
xviii,  II).  Saul  expelled  "those  that  had  famil- 
iar spirits,  and  the  wizards,"  from  his  kingdom; 
yet  he  was  weak  enough  to  consult  the  famous 
witch  of  Endor  shortly  before  the  battle  in 
which  he  fell.  The  Egj^tians  and  Greeks  had 
their  oracles.  With  the  Romans  divination  and 
witchcraft  were  brought  into  a  kind  of  system, 
and  constituted  part  of  their  religioix.  (See 
AuGUKiES  and  Auspices).  The  ancient  Ger- 
mans had  consecrated  white  horses,  from  whose 
snorting  and  neighing  they  drew  favorable  or 
unfavorable  signs.  They  also  followed  the 
guidance  of  prophetesses,  whom  they  called  Al- 
rvnes.  Many  Christians,  from  the  period  of 
the  3d  century,  adopted  the  lortes  oibiica  or 
soTtes  sattctorum  —  a  mode  of  judging  of  the 
fature  by  opening  the  Scriptures  at  randcHn,  and 
forming  an  opinion  from  the  passage  on  which 
the  eye  happened  to  fall.  (See  Bibliomancy). 
In  early  times  Vitgil's  j^neid  was  also  used  for 
the  same  purpose  {sortes  Virgitiana).  All  the 
ancient  Asiatic  trib«S  had  modes  of  divination; 
and  sorcerers  are  common  among  the  Indians 
of  America,  Uany  of  the  old  forms  of  divina- 
tion continue  to  be  practised  in  Christian  na- 
tions at  the  present  day,  sometimes  from  super- 
stition, sometimes  for  amusement,  gypsy  for- 


tune-tellers beiog  often  resorted  to.  There  are 
many  names  for  the  different  modes  of  prog- 
nosticating the  future  by  means  of  tfae'various 
appearances  which  nature  and  art  present,  fronl 
the  revolutions  of  the  stars  down  to  the  grounds 
of  a  coffee-cup.  The  following  by  no  means 
exhaust  the  list,  as  the  different  modes  of 
divination  that  have  been  practised  are  almost 
endless:  Aeromancy,  divination  by  ^r;  aleuro- 
mancy,  by  flour;  arithmomancy,  by  numbers; 
bibliomancy,  by  the  Bible ;  capnomancy,  by 
smoke ;  catoptromancy,  by  mirrors ;  cheiro- 
mancy, by  the  palm;  cteidomancy,  by  keys; 
ciromancy,  by  wax;  geomancy,  by  the 
earth;  hepaloseopy,  by  the  liver  of  animals; 
hydromancy,  by  water;  tampadomancy,  by 
lamps ;  necromancy,  by  corpses ;  nephelo- 
mancy,  by  clouds;  oneiromancy,  by  dreams; 
Jgromancy,  by  fire ;  rhabdomancy,  by  rods. 
The  works  on  this  subject  are  very  numer- 
ous, including  the  mystical  productions  of 
the  East,  the  Cabala  (q.v.)),  the  treatises  on 
astrology,  witchcraft,  etc.,  in  the  Middle  Ages, 
and  the  studies  of  more  recent  writers.  See 
Astrology;  Black  Akt;  Cup,  Divination  by 
ClaibvoyahCe;    Oba<xe;   Paluistky;    WrrcH- 

Bibliofraphy. —  Bossier,  'Documents  assyri- 
ens  relatifs  aux  presages'  (Paris  1894) ; 
Bouch^Leclercq,  'Histoire  de  la  divination 
dans  I'antiquitc  (4  vols.,  Paris  1882) ;  Cicero, 
'De  Divinatione' ;  Daremberg  and  Saglio. 
'Dictionnaire  des  antiquitis' ;  Ennemoser,  'His- 
toijr  of  Magic' ;  Jung- Stilling,  'Theorie  der 
Gcistcrkunde* ;  Holliday,  'Greek  Divination' 
(New  York  1913) ;  Hoffman,  <Das  Orakelwe- 
sen  im  A]terthum>  (Stuttgart  1877)  ;  Kiinig, 
'Das  Orakelwesen  im  Alterthum'  (Crefeld 
1871);  Mauty,  'Histoire  des  religions  de  la 
Grdce  antique;  La  divination  et  les  orBcles> 
(Paris  1857)  ;  Paoly,  'Realencyclopadie'  (Vol. 
11,  Stuttgart  1842)  ;  Plutarch,  'De  Pythiae 
Oraculis' ;  id,,  'De  Defectu  Oraculorum>; 
Fontaine,  'Dc  Divinationum  Origine  et  Pro- 
gressu*  (Rostock  1867)  ;  Schneider,  'DieDivina- 
tionen  der  Alten  mit  besonderer  Rucksicht  auf 
die  Augurien  der  Romer*   (Kolthen  1862). 

DIVINE  COMEDY,  The.  When  Dante 
was  nine  vears  old  be  for  the  flrst  time  saw 
Beatrice,  the  daughter  of  Messer  Foico  Porti- 
nari  ana  Madonna  Gilia  Caponsacchi.  She  was 
his  junior  by  one  year;  and  Boccaccio  says  that 
he  •received  her  f^r  image  into  his  heart  with 
such  affection  that  from  mat  day  forth  as  long 
as  he  lived  it  never  left  him."  Nine  years 
elapsed  before  she  spoke  to  him  again,  althou^ 
he  tried  many  times  to  see  her.  It  is  believed 
th^t  she  was  married,  while  still  a  young  ^rt, 
to  Messer  Simone  de  Bardi.  She  died  in  June, 
1290,  in  her  23d  year,  and  Dante  was  incon- 
solable. In  memory  of  her,  that  "blessed 
Beatrice,  who  lived  in  heaven  with  the  angels  • 
and  on  earth  with  his  soul,"  he  wrote,  'La  Vita 
Nuova'  (The  New  Life),  which  is  a  mystical 
account  of  his  passion,  interspersed  with  many 
sonnets  and  canioni,  he  having,  as  he  says,  dis- 
covered "the  art  of  saying  words  in  rime.*  The 
book  ends  with  this  sentence :  'To  me  ap- 
peared a  wonderful  vision,  wherein  I  saw 
things  which  made  me  resolve  to  say  no  more 
of  this  Blessed  One  until  I  could  more  worthily 
descant  upon  her.  And  to  attain  this,  I  stuity 
to   the    utmost   of    my  powers,    as    sfae   truly 
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be  prDlbnged  for  some  years,  I  hope  to  sar  oi 
her  what  has  never  been  said  of  any  other 
wtHnan."  The  work  to  which  he  thus  promised 
to  dedicate  his  life  was  *La  Divina  Conimedia.' 
He  himself  caJled  it  simply  "The  Comedy,"  the 
^ithet  "Divine*  not  having  been  applied  to  the 

Kxa  until  1555,  in  an  edition  brought  out  by 
Ice.  In  the  text  it  is  mentioned  as  "il  sacro 
poetna'.  Dante,  in  a  letter  to  Can  Grande  della 
Scala,  says :  "The  title  of  the  book  is,  <Here 
begins  the  Comedy  of  Dante  Alifdiieri,  Floren- 
tine by  birth  not  by  character.'  To  understand 
this  one  must  Icnow  that  ^Comedia,"  derived 
from  comus  (village)  and  oda  isong)  means 
about  the  same  as  villa^e-son^.  And  Comedy 
is  a  sort  of  poetic  narrative,  different  from  any 
other.  As  regards  its  matter,  it  differs  from 
tragedy,  since  the  latter  is  at  first  pleasing  and 
ouiet;  at  the  end.  foul  and  horrible.  .  .  . 
Whereas  comedy  begins  with  some  degree  o£ 
adversity  but  ends  prosperously.  .  .  .  In  the 
safiie  way  tragedy  and  comedy  differ  in  style; 
the  one  being  lofty  and  sublime,  the  other  un- 
studied and  ^pular.  .  .  .  Whence  it  is  evi- 
dent why  this  work  is  called  a  Comedy:  for  i£ 
one  regard  the  matter  thereof  it  is  at  first  hor- 
rible and  foul,  being  in.  Hell;  at  the  end  it  is 
prosperous,  desirable  and  grateful,  since  it  is 
in  Paradise.  If  one  regardthe  style,  it  is  un- 
studied and  popular,  because  it  is  in  the  vernac- 
ular, in  which  even  ordinary  women  speak  to 
one  another.*  He  was  indeed,  for  a  time,  criti- 
cized for  not  having  composed  it  in  Latin,  which 
during  the  Middle  Ages  was  the  polite  lan- 
guage. 

Like  many  of  the  other  great  works  of  liter- 
ature it  may  be  interpreted  in  two  ways :  its  pro- 
tagonist may  be  conceived  as  either  Dante  him- 
self, or  as  the  human  soul,  the  type  of  sinful 
man.  This  protagonist  struggles  first  unaided 
to  escape  from  the  dangers  of  a  wild,  tangled 
and  frightful  forest  and  to  climb  the  mountain 
of  virtue,  or  of  salvation,  which  he  is  prevented 
from  doing  by  three  symbolic  wild  beasts  — a 
nimble- footed,  sly  panther,  a  lion  with  head 
held  high  and  ravenousl>[  hungiy.  and  a  lean, 
fierce  wolf.  He  retreats  into  the  depths  of  the 
forest  and  there  becomes  aware  of  one  who  "by 
reason  of  long  silence  seemed  feeble.*  It  is 
the  shade  of  Virgil  come  to  show  him  the  right 
way  to  escape  the  wild  beasts  and  to  attain  to 
'the  delectable  mountain,  which  is  the  beginning 
and  the  source  of  all  joy."  There  are  several 
ways  of  interpreting  the  symbolism  of  this  intro- 
ductory canto.  Tne  obscure  forest  in  whiiji 
Dante,  "in  the  midst  of  the  road  of  this  our 
life*  (that  is,  when  he  has  just  reached  the 
age  of  35)  in  May  1365~has  wandered  in  sleep 
is  the  world,  or  sin.  The  panther  is  "luxury,* 
"dissolute  pleasure,"  "incontinent  appetite,"  or, 
'  with  a  political  significance,  is  Ihe  city  of 
Florence,  which  had  persccutedi  the  poet,  con- 
demning him  to  death, _with  confiscation  of  his 


or  "bestial  violence,"  or  may  be  regarded  as 
France.  The  greedy  wolf  taken  subjectively 
b  "avarice,*  "greed,"  "materialism* ;  taken  ob- 
jectively it  may  refer  to  Dante's  enemies,  the 
Neri  (the  Guelfs  or  Black  party)  ;  or,  taken 
politically,  it  may  mean  Rome.  Dante  himself 
gives  no  clue  to  this  symbolism,  but  leaves  it 


to  the  reader  to  interpret '  Virgil  ty^fies  Uan's 
ReascMi,  and  therefore  Dante  hails  him  in  a 
double  sense  as  his  "Teacher  and  Leader,*  the 


-  conduct  him  through  the  etemai  place 

where  he  will  hear  groans  of  despair,  where 
he  will  see  the  sprits  in  torment.  Then  they 
will  ascend  to  the  place  of  those  that  are  content 
to  dwell  in  fire,  because  they  hope,  after  aurifi- 
cation,  to  attain  the  joys  of  the  Blessed.  Having 
had  experiences  of  Hell  and  Purgatory,  Dante, 
still  in  the  flesh,  will  be  admitted  to  Paradise, 
there  to  be  guided  by  a  sfnril  more  worthy, 
since  Virgil  (or  Human  R^son)  had  not  b«»i 
obedient  to  the  laws  of  that  Emperor  who  reigns 
over  the  universe.  This  more  worthy  spirit  is 
Beatrice,  typifying  Mao's  spiritual  Nature,  the 
functions  of  which  are  Faith,  Hope  and  Love. 
Dante,  after  some  demur,  is  encouraged  to  fol- 
low, and  with  fear  and  trembling,  begins  the 
descent  into  the  Inferno.  Over  the  gate  is  the 
famous  inscription  which  ends  with  the  words, 
•Leave  all  hope  behind  ye  who  enter  here.* 
Hell  is  divided  into  nine  ever- narrowing  circles, 
the  last,  at  the  centre  of  the  earth,  a  place  where, 
surrounded  by  a  fourfold  ring  of  ice,  Lucifer 
crushes  in  his  three  mouths  Judas;  Brutus  and 
Cassius,  the  three  arch-traitors  of  history.  In 
the  circles  and  their  subdivisions  all  varieties 
of  the  seven  cardinal  sins  still  continue  under 
the  inevitable  punishments  inherent  in  them. 
They  are  inflicted  by  the  syrobt^cal  creatures 
of  Greek  mythology  —  Charon,  Minos,  Cer- 
berus, the  Centaurs,  the  Harpies  and  by  the  devils 
and  other  beings  created  by  mediaeval  theology, 
or  else  they  are  represented  by  physical  anaJo- 

g'es,  such  as  lire,  mud  filth,  worms,  pitch,  ice. 
ante  departed  from  the  conception  of  Hell  as 
depicted  by  his  preat  contemporary,  Thomas 
Aquinas  for  he  gives  the  sinners  that  had  died 
in  their  sins,  unrej)entant,  no  room  for  remorse : 
lost  souls,  according  to  Dante's  psychology,  will 
to  continue  in  the  horrible  state  which  they 
had  chosen,  while  still  alive,  as  their  earthly 
environment;  they  have  no  wish  to  escape;  and 
so  forever  suffer  in  the  whirlwind  of  passion 
and  lust,  the  mud  and  mire  of  gluttony,  the 
falling  flakes  of  flame  and  the  desert  sands  of 
atheism,  the  cannibalism  of  treachery,  the  never- 
melting  ice  of  the  traitor.  He  lavishes  all  the 
awful  symbolism  of  the  Church  to  express  the 
agony  and  hopelessness  of  Hell,  and  to  eacii 
place  he  consigns  with  sardonic  partisanship 
those  that  had  been  his  personal  or  political 
enemies  —  popes  and  poets  and  teachers:  a  bit- 
ter revenge,  unrelenting  and  horrible.  At  the 
vestibule  of  the  Inferno  he  places  Limbo  where 
dwell  those  that  had  lived  virtuous  lives,  such 
as  Virgil  himself,  but  without  knowledge  of 
Christianity.  Here  Danle  is  met  by  four  tall 
shades :  Homer,  the  sovereign  poet ;  Horace,  the 
satirist ;  Ovid,  who  sang  of  the  ancient  mythol- 
ogy; and  Lncan,  the  poet  of  the  Pharsalia, 
forming  the  School  of  that  Lord  of  most  lofty 
Song,  "who  soars  above  all  as  an  eagle  flies." 
They  salute  him  and  with  marks  of  honor  accept 
him  as  the  sixth  of  their  august  company.  Here 
too  he  sees  many  folk  with  slow,  grave  ej^s, 
of  great  authority.  Among  them  he  recogmies 
the  heroes  and  worthies  ot  pre-Christian  days. 


philosophers  and  historians ;  they  cxperie 
this  underworld  desire  without  hope  but  a 
vaba-ppy  or  subject  to  other  ptmisninei 
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Fifth  Canto  of  the  Inferao  occurs  the  fuaoiu 

Sisode  of  Ptkolo  and  Fiancesca,  occupying  more 
an  half  of  it — 69  lines  —  and  since  expanded 
by  poets  and  dramatiits,  in  many  forms.  The 
lines,  'There  is  no  greater  woe  than  in  misery 
remembering  the  happy  time,*  is  an  almost 
literal  translalion  froni  a  Latin  apothegm  of 
BoethiuB.  Eonte  here  shows  his  sympathy  with 
the  sinners  who  died  without  chance  for  repent- 
ance, because  their  sin  grew  out  of  g^uine  love. 
He  never  shows  sympathy  where  a  ait)  was  due 
to  meanness  or  ill-wiU. 

The  material  removed  from  the  esrth  to 
make  room  for  Hell  was  heaped  Up  to  form  the 
Uountain  of  Purgatoir,  situated  like  >n  island 
in  the  ocean  which,  according  to  his  cosmo^ 
raphy,  forms  the  tmder  side  of  the  earth.  It  is 
exactly  antipodal  to  Jerusalem.  Like  the  Hell,  it 
consists  of  nine  divisions.  The  first  is  die 
Ante- Purgatory  where  souls  that  had  repented 
late  were  compelled  to  sojourn  30  times  as  lottg 
as  th^  had  been  in  a  state  of  unrepentancc; 
Here  is  the  Valley  of  the  Princes  —  rulers  that 
had  been  negligent  of  salvation.  Then  come 
seven  ever  narrowt:^  circles  or  ledges  where 
the  seven  cardinal  sins  are  purged.  At  the  Fifth 
Ledge,  Statius,  the  poet  of  the  'Thcbaid,'  who 
happened  to  have  been  bom  and  to  have  died 
in  the  first  century  of  the  Christian  era,  meet* 
the  two  other  poets  and  accompanies  them, 
engaging  them  in  charming  conversatioo.  On 
the  top  of  the  mountain  is  situated  the  Earthly 
Paradise.  Here  Virgil  suddenly  disappears,  de- 
claring that  henceforth  his  pupil's  inll  is  iFree, 
upright  and  sane;  henceforth  he  cannot  go 
astray  even  though  he  follow  his  own  impulses. 
In  other  words.  Human  Reason  nmst  give  place 
to  Divine  guidance.  There  follows  a  scene  of 
exquisite  mystical  symbolism.  Beatrice  appears 
and  Dante  confesses  bis  dereliction  from  the 
Faith  and  is  made  to  pass  through  the  River 
Lethe,  and  to  drink  of  it,  wberety  he  forgets 
all  his  evil  past;  then  he  alters  the  River  Eunoe, 
'whereby  henceforth  he  will  remember  only 
what  is  good,  and  is  ready  to  mount  with  bu 
new  guide  into  Paradise.  In  the  'Purgatory,' 
as  in  the  'Hell,'  Dante  departs  from  the 
teaching  of  Thomas  Aquinas.  Here  repentant 
sinners    have    no    desire    to    escape    from    the 


cacy  in  purifying  them;  they  dierish  hope  and 
have  no  fear. 

The  Paradise  is  also  divided  into  nine 
spheres.  According  to  Dante's  cosmography  the 
seven  great  planets  revolve  around  the  earth. 
With  Beatrice  he  ascends  in  swift  flight,  first 


{  for  a  brief  visit 


that  V 


—  ..  .re,  by  no  fault  of  theirs,  constrained  ~ 
break  their  vows;  thence  lo .Mercury,  to  Venus, 
to  the  Sun,  to  Mars,  to  Jupiler,  to  Saturn,  to  the 
Starry  Empyrean,  to  the  Priraum  Mobile —  the 
Crystalline  Heaven,  where  around  a  point  of 
dawling  light,  symbolizing  God,  revolves  a  rain- 
how  ring  in  turn  composed  of  nine  orders: 
Seraphim,  Cherubim.  Thrones,  Dominionsi  Vir- 
tues, Powers,  Principalities,  Archangels  and 
Angels,  in  the  sequence  supposed  to  luive  been 
declared  by  Saint  Paul,  when  he  was  snatched 
up  into  the  highest  heavens. 

Dante  and  Beatrice  are  now  about  6,000 
trules  above  the  earth,  according  to  his  calcula- 
tion, and  have  one  more  ascent  to  make' — to 


the  Emtyrean,  which  is  pure  light.  Here 
Beatrice  is  taken  from  him,  and  in  her  place 
appears  Saint  Bernard  who  bids  him  look  up- 
ward. There  he  beholds  the  Celestial  Vision: 
the  Holy  Virjpn  amid  thousands  of  jubilant 
angels  with  wings  outspread,,  the  hierarchy,  in- 
cluding Beatrice,  who  is  seated  just  below  the 
ancient  Rachel,  who  is  her  counterpart  in  the 
Old  Testament  regime,  making  a  Sacred  Ros^ 
the  circle  divided  mto  two  parts,  one  consisting 
of  the  Saints  of  the  ancient  dispensation  and  of 
course  complete,  the  other,  as  yet  unfilled,  the 
place  of  those  who  believed  that  Christ  bad 
already  come.  Even  in  these  supernal  realms 
Dante  does  not  forget  his  muDOane  pcditici: 
he  finds  iu  the  Empyrean  a  place  for  Emperor 
Henry  VII,  who  was  to  brii^  about  perpetual 
peace  on  earth,  while  he  consigns  to  the  third 
pit  or  den  of  the  Eighth  Circle  of  Heil  the 
treacherous  Pope.  Clement  V. 

Throughout  tne  three  canticles  are  found 
multitudes  of  striking  episodes,  vivid  descrip- 
tions, now  realistic  and  revolting,  now  exquisite 
and  beatific,  discussions  of  philosophical,  theo- 
logical and  political  tt^ics,  cameoccf  bits  of  his- 
tory and  biography,  iimumerable  similes,  often 
much  elaborated;  together,  a  vast  array  of 
recondite  learning.  Much  of  it  is  obscure,  re- 
quiring in  order  to  understand  its  meaning,  an 
acquaintance  with  the  history  of  Dante's  tim^ 
with  the  mythology  of  antiquity,  with  the  sym- 
bolism of  mediaeval  theology,  with  the  works  of 
the    Church    Fathers,    particularly    of    Saint 


geography  of  that  Italy  throng  which  be  wan- 
dered in  exile,  going  "up  and  down  others' 
stairs."  eating  'the  bread  that  savors  of  sail.' 
Dante  takes  great  pains  to  keep  exact  account 
of  the  time  spent  m  his  Dream  —  for  it  is  a 
Dream,  as  he  intimates  in  the  32d  Canto  of  the 
'ParatUse.'  It  begins  on  the  evening  before 
Good  Friday,  3+-25  March  1300.  The  First 
Canticle  occupies  four  nights  and  three  days; 
the  Second  the  same;  Friday  and  Saturday  are 
devoted  to  the  marvels  of  the  Nine  Movable 
Heavens,  and  the  poem  ends  on  the  10th  day. 
The  'Comedy,*  while  having  the  triple  aspect 
of  a  political  tract,  a  theological  saiayi  of  the 
Fate  o(  Man  and  a  personal  relation,  is  above 
all  a  great  work  of  art  It  consists  of  three 
canticles  each  of  33  cantos,  though  the  first  has 
one  extra  as  a  general  introduction,  making  the 
full  number  100,  that  beio^  the  square  ot  1(^ 
which,  according  to  Dante,  is  the  perfect  num- 
ber. The  'Infemo>  has  4,720  lines,  the  'Purga- 
torio>  4,755,  the  'Paradiso'  4,758,  a  total  of 
14,233.  The  shortest  of  the  hundred  cantos 
have  115  lines  each;  the  longest  has  160.  Each 
canto  begins  and  ends  with  an  alternate  couplet; 
an  the  rest  of  the  rimes  are  triple:  hence  the 
verse  is  called  teria  rima.  To  the  400  couplets 
and  4,611  tenine  there  are  allotted  653  different 
rime-endings:  some  are  used  only  once,  others 
occur  repeatedly,  as  ando,  39  times;  ante,  45 
times;  ore  (amore,  love),  37  times;  to,  47  times. 
Yet  though  there  are  only  between  six  and  seven 
new  ones  to  a  canto,  the  general  effect  is  rich 
and  musical.  The  great  majoritr  of  the  rimes 
are  feminine  (dissyllabic),  but  there  are  14  in- 
stances of  masculine  rimes  in  on,  or  and  olh 
(Sabaoth)  or  in  vowels,  e,  t,  o  and  u;  there 
are  52  cases  of  versi  sdruccioli  (trisyllabic  or 
dactyllic  rimes).    Each  of  the  three  cantldea 
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ends  with  the  word  stelle,  stars.  Dante  some- 
times  invented  words,  a.n6  his  skill  in  managing 
the  difficult  metre  was  extraordinary.  At  the 
end  of  the  28)h  canto  oi  the  <Paradiso'  are 
eight  lines  in  Provenfal.  There  are  a  number 
of  complete  lines  in  Latin. 

Whether  Da.nte  knew  Greek  is  uncertain. 
He  was  familiar  with  Platonism  and  Neo- 
Plalonism,  and  with  the  doctrines  of  Aristotle, 
which  had  come  into  Italy  throu^  the  works 
of  Avicenna  and  Averrhoes.  Many  others  be- 
fore him  had  imagined  the  arcana  of  the  world 
beyond  the  grave;  from  the  Bible  he  knew  the 
story  of  the  'Witch  of  Endor,'  the  visions  of 
Isaiah  and  Ezekiel,  the  Rcvelarton  of  Saint 
John;  and  besides  the  descriptions  in  the  ninth 
book  of  the  <Odyssey'  and  the  sixth  book  of 
'The  MneiA,'  he  had  as  examples  which  he 
far  excelled,  many  mediseval  legends:  'The 
Vision  of  Saint  Paul,'  'The  Voyage  of  Saint 
Brendan,'  'The  Vision  of  Tunalus,'  'The  Pur- 

Stofy  o£  Saint  Patrick,'   'The  Vision  of  Fra 
bertico,'    'The  Vision  of   Wettin'   and  the 
'Alberici  Visio.'    . 

He  conceived  the  plan  of  the  'Comedy'  in 
early  manhood;  it  is  supposed  that  he  wrote 
seven  cantos  of  the  'Inferno'  before  he  was 
banished   from   Florence.     Whether  he  incor- 

K rated  that  nortion  in  his  work  is  not  known; 
t  he  must  have  begun  it  anew.  It  was  prob- 
ably finished  before  1314,  for  in  the  13th  canto 
of  the  'Paradiso'  Henry  VII  had  not  as  yet 
taken  his  place  amid  the  throng  that  formed  the 
Sempiternal  Rose,  and  Pope  Qement  V  was 
still  alive. 

After  Dante's  death  the  '0)medy*  almost 
immediately  became  widely  known  in  manuscript 
copies,  but  the  original  has  never  as  yet  been 
found,  to  settle  many  disputed  readings.  Within 
SO  years,  Florence,  which  had  never  allowed  the 
poet  to  return,  and  20  years  after  he  was  buried 
at  Ravenna  had  stigmatized  him  as  a  rebel, 
established  a  chair  for  the  study  of  his  works, 
the  first  incumbent  being  Boccaccio.  Nearly  all 
the  other  Italian  cities  did  the  same.  After  die 
invention  of  printing  there  were  many  editions 
of  the  'Divine  Comedy.'  There  are  four  of 
the  ISlh  century;  those  printed  by  Aldus  in 
1502  and  ISIS  are  generally  taken  as  the  basis 
of  the  modem  texts.  Those  of  the  Giuntina 
and  of  the  Delia  Crusca,  in  the  I6th  century, 
arc  valuable.  In  the  next  century  only  three 
were  issued.  In  the  first  80  years  of  the  19th 
century  2S0  different  editions  appeared.  The 
whole  number  is  at  the  present  time  not  far 
from  400.  Many  of  them  have  been  illustrated, 
beginning  with  the  Florentine  edition  of  1481. 
Among  great  artists  who  engaged  in  this  labor 
were  Botticelli,  Michelangelo,  Federigo  Zuocaro 
and  Giovanni  Strada,  Bemadino  Pocetti,  John 
Flaxman,  Peter  van  Cornelius,  Karl  Vogel  von 
Vogelstein,  Francesco  Scaramuwa  and  Gustave 
Dore.  Dore's  coarse  and  ill-drawn  pictures 
have  had  a  vogue  far  beyond  their  merits.  Parts 
of  the  poem  have  been  set  to  music,  as  for 
■   nee,   the   Francesca   da   Rimini   episode   by 


Schumann ;  those  of  the  ninth  canto  by 
Girolamo  Alessandro  Biaggi.  A  monk.  Matteo 
Ronto,  a  contemporary  of  Dante's,  translated 
the  whole  work,  line  for  line,  into  Latin  hex- 
ameters. In  the  ISlh  century  it  was  translated 
into  Catalan  and  Provencal.    There  are  neariy 


50  German  versions,  one  of  the  best  b  by  King 
Johann  of  Saxony  ("Phitalethes,*  1W7).  11 
mav  be  read  in  more  than  20  other  languages 
and  dialects,  including  Hebrew  and  Russian. 
Chaucer  was  the  first  to  translate  parts  of  the 
poem  into  Elnglish.  Milton  versified  a  few  lines. 
The  Rev.  Heniy  Boyd  in  1802  published  the 
first  complete  English  version.  He  was  fol- 
lowed by  the  Rev.  Henry  Frances  Gary,  whose 
blank  verse  paraphrase  is  well  known.  In  1820 
Lord  Byron  translated  the  Paolo  and  Francesca 
episode  in  terza  rima.  In  18^  Loniirfeltow 
brought  out  his  unrimed  translation,  which  seeks 
variety  by  the  use  of  the  feminine  endings  at 
regular  intervals.  Some  of  his  interpretations 
of  it  are  incorrect,  and  be  was  often  misled  by 
fancied  resemblances  between  Italian  and  Eng- 
lish words ;  but  it  had  great  success.  Ih'. 
Thomas  W.  Parsons  made  Uie  study  and  trans- 
lation of  the  'Comedy'  his  life  work.  He  pub- 
lished the  'Inferno'  in  1^7,  other  portioiis  at 
intervals,  and  the  whole  was  issued  after  his 
death  in  1893.  The  latest  metrical  version,  like 
Caiys  in  blank  verse,  is  by  Professor  Courtney 
Langdon  of  Brown  University.  The  version 
runs  line  for  line,  facing  the  latest  revised 
Italian  text,  and  it  is  provided  widi  a  com- 
mentary, in  which  the  translator  embodies  bis 
life-long  familiarity  with  Italian  and  study  of 
Dante;  the  'Inferno'  came  out  in  1918.  John 
Carlyle,  brother  of  Thomas,  translated  the 
'Inferno'  in  18S5  into  En^ish  prose;  with  the 
continuation  by  A.  J.  Butler,  also  accompanied 
by  the  Italian  text ;  this  edition  is  useful. 
Oiarles  Eliot  Norton's  careful  prose  version  in 
diree  volumes  with  explanatory  notes  was 
brought  out  in  1893.  For  a  good  text  edition, 
with  bibliography,  consnli  <La  Divina  Corn- 
media,'  edited  by  Charles  H.  Grandgent  (Bos- 
ton 1909-13).  There  are  hundreds  of  lexicons, 
commentaries  and  other  aids  to  the  understand- 
ing of  Dante,  published  in  all  lai^iuages,  be- 
ginning in  1328  with  that  of  Jacopo  delta  Lana. 
We  may  mention  the  latest  <La  Divina  Com- 
media  ai  Dante  Alighieri,  Riveduta  nel  testo  e 
commentata  da  Giovanni  A.  Scartazzini'  (Leip- 
Hg  1874-82).  Scartaizini's  convenient  'Hand- 
book to  Dante'  was  translated  by  Thomas 
E>avidson  and  published  with  corrective  notes 
and  many  additions  (Boston  1887).  Koch's 
'Dante  Catalogue'  (Iihaca  1900)  contains  a 
thorough  critics!  bibliography  up  to  that  ^te. 
Nathan  Haskell  Dole. 

DIVINE  OFFICE,  the  services  of  the 
canonical  hours.    See  Office,  Divine. 

DIVINE  SIGHT,  the  doctrine  that  the 
right  of  sovereigns  to  rule  is  derived  immedi- 
ately from  the  Deily,  whose  representatives  they 
are,  and  that  accordingly  they  are  not  respon- 
sible to  (heir  subjects  for  their  method  of 
governing,  nor  to  any  other  human  court  of 
appeal.  The  English  Royalists,  among  whom 
were  Hobbes,  Salmasius  and  Sir  Robert  Filmer, 
maintained  that  as  the  immediate  representative 
of  the  Deity,  all  power  and  government  were 
vested  in  the  king,  who  *could  do  no  wrong.* 
The  Parliamentarians  contended  that  the  exer 
cise  of  political  power  sprang  from  the  will  ol 
the  people,  by  what  was  termed  'the  social 
contract."  Millon,  Algernon  Sidney  and  Har- 
rin|;ton  were  among  the  chief  opponents  of 
divine  right.  This  was  the  doctrine  to  which 
the  Stuarts  were  so  much  attadied  atid  wUch 
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was  taught  almost  universallj;  by  the  derg:^  oi 
the  Church  of  England  and  in  the  universities 
after  ihe  Restoration.  Even  the  tyranny  of 
James  II  was  not  enough  to  induce  the  English 
clergy  to  renounce  this  favorite  doctrine,  and 
after  the  revolution  about  400  of  them,  in- 
cluding some  of  the  bishops,  sacrificed  their 
benefices  rather  than  forsake  their  principles  in 
the  matter.  After  this  time  the  theory  of  divine 
right  and  passive  obedience  was  tittle  more 
heard  of  in  England.  In  France  the  doctrine 
was  upheld  by  many  and  was  revived  in  the  dis- 
cussions which  caused  the  Revolution.  William 
II  of  Germany  has  frequently  prodaitned  in 
public  addresses  his  belief  that  he  is  ruler  of 
Germany  by  divine  right. 

DIVING,  plunc^g  into  water  and  remain- 
ing submerged  for  greater  or  less  periods  of 
time,  with  or  without  communication  with  the 
atmospheric  air.  Diving  without  the  aid  of 
some  artificial  means  to  supply  the  diver  with 
air  under  water  is  now  rarely  practised  (unless 
for  amusement)  except  in  sponge,  coral  and 
pearl  fishing,  and  sometimes  for  recovering 
treasure  from  wrecked  vessels.  The  best  divers 
are  able  to  remain  about  one  minute  and  a  third 
under  water,  and  only  in  extreme  and  excep- 
tional cases  as  lonf  as  two  minutes.  Instances 
are  recorded  of  divers  remaining  four,  five 
and  even  six  minutes  under  water,  but  these  are 
of   questionable   authenticity. 

To  enable  divers  to  remain  for  a  consider- 
able time  (sometimes  five  or  six  hours)  under 
water  a  diving  dress  has  been  used,  which  is  so 
contrived  that  the  diver  is  constantly  supplied 
with  air  from  above.  It  consists  of  a  water-  . 
proof  dress,  to  which  is  attached  a  neck-piece 
or  breast-plate  fitted  with  a  se^ental  screw 
bayonet  joint  to  which  the  head-piece  or  helmet, 
the  neck  of  which  has  a  corresponding  screw, 
can  be  attached  or  removed  by  one-e^th  of 
a  turn.  Air  is  supplied  by  means  of  a  flexible 
tube,  which  enters  the  hdmet  and  communicates 
with  an  air-pump.  To  allow  of  the  escape  of 
the  used  air  there  is  another  flexible  tube  which 
is  led  from  the  back  part  of  the  helmet  to  the 
surface  of  the  water.  There  is  a  signal  line 
attached  to  the  diving  dress,  by  which  the  diver 
communicates  with  me  attendants,  and  he  car- 
ries another  line  in  his  hand  to  guide  him  in 
returning  to  the  rope  or   ladder  by  which  he 


made  of  tinned  copper.  There  are  several  _  _ 
ferent  types  with  special  arrangement  of  valves 
for  the  air  supply  and  exhaust.  There  are  three 
windows  in  uie  head-piece,  one-half  inch  thick 
^lass  secured  in  brass  frames,  the  inlet  valve 
ID  the  helmet  is  non-return  and  is  very  import- 
ant, as  in  the  event  of  the  air  pi^  being  broken 
the  valve  doses  and  the  diver  is  given  a  short 
time  to  realize  his  danger  and  act  for  safen. 
The  breastplate  and  corselet  are  also  carefully 
designed;  they  join  the  helmet  to  the  body 
dress  and  preserve  the  air-tightness  of  the 
whole.  It  is  necessary  to  add  weight  to  the 
diver  to  overcome  the  too  great  buoyancy  which 
otherwise  would  cause  hira  to  rise  to  the  surface 
or  prevent  his  descent,  due  to  his  displacement 
TTie  cuffs  at  the  wrists  are  made  secure  by 
»iilcanized  rubber  rings.  The  air-connecting 
pipes  from  the  pumps  to  the  diver  are  so  made 
and  arranged  that  the  least  it 


to  weight  will  be  experienced  by  Aem.  The 
boots  are  of  stout  leather  with  wooden  soles 
and  lead  over  soles.  Electric  lamps  and  tde- 
phoncs  are  provided,  so  that  not  only  has  the 
diver  Ihe  best  means  of  seeing  around  him 
but  can  commtmicate  with  those  above  him 
regarding  his  operations  and  be  communicated 
with. 

A  diving  apparatus  now  In  use  makes  the 
diver  independent  of  any  connection  with  per* 
sons  above  the  water.  A  strong  metallic  air 
reservoir  of  sted  is  carried  on  the  diver's  back, 
A  respiratory  tube  issues  from  the  chamber  and 
is  terminated  by  a  mouth-piece  which  is  held 
between  his  lips  and  teeth.  This  tube  is  fur- 
nished with  a  valve  which  permits  the  expulsion 
of  air,  but  opposes  the  entrance  of  water.  ^^eB 
the  diver  wishes  to  leave  the  water  he  inflates 
his  dress  with  air  from  his  reservoir  and  imme- 
diately rises  to  the  surface.  The  greatest  depth, 
and  the  pressure  consequent  upon  it,  which  has 
been  found  safe  for  a  diver  of  experience  and 
of  good  physique  to  descend  lo,  is  35  fathoms, 
the  pressure  beii^  about  100  pounds.  The  pres- 
sure on  the  outside  of  the  diver's  dress  due  to 
the  head  of  water  is  counterbalanced  in  the 
inside  by  the  air  pressure  delivered  by  the  air 
pump.  Consult  Biyeoit,  'Compressed  Air 
Work  and  Diving'  (I^ondon  1909) ;  Dunvilkr 
Fife,  'Submarine  Engmeering  of  To-day*  ^Lon- 
don and  Philadelphia  1914)  ;  British  Admiralty 
'Report  of  the  Committee  on  Deep-Waler  Div- 
ing* ([London  1907) ;  Siebe,  Gorman  &  Company, 
'Diving  Apparatus,'  with  notes  and  tables  for 
the  guidance  of  those  conducting  diving  opera- 
tions (London  1916). 

DIVING  BEETLE,  an  aquatic  beetle  of  the 
family  DyUscidtt.  It  is  flat,  oval,  with  thread- 
like antentoc,  is  brown-black  in  color  and  some- 
times has  yellow  markings.  It  is  predacious, 
feediiM  on  other  insects,  worms  and  even  small 
fish.  These  beetles  fly  at  night  with  great  ease. 
The  eggs  are  laid  in  water  and  the  larvae  are 
termedwater  tigers.  The  larvz  are  transformed 
in  a  cell  in  the  earth.  There  are  about  300 
known  spedes  and  in  America  the  two  common- 
est genera  found  are  Cybistcr  and  Dyliicitt. 
Consult  MialL  'Natural  History  of  Aquatic 
Insects'   (London  1903). 

DIVING-BELL,  a  device  by  which  work 
may  be  carried  on  under  water  with  a  full 
suppler  of  atmospheric  air.  To  illustrate  the 
pnnciple  of  this  machine  lake  a  glass  tumbler, 
plunge  it  into  water  with  the  montn  perpendicu- 
larly downward;  it  will  be  found  that  very 
little  water  wilt  rise  into  the  tumbler,  but  as 
air  is  compressible,  it  could  not  entirely  exclude 
the  water,  which  l)y  its  pressure  condensed  the 
air  a  little.  The  first  diving-bell  we  read  of  in 
Europe  was  tried  at  (^diz  by  two  Greeks  in 
the  presence  of  the  Emperor  Charles  V.    The 


form  of  a  truncated  cone,  the  smaller  end  being , 
dosed  and  the  larger  one  open.  It  is  so  sus- 
pended that  it  may   sink  full   of  a'         ''    *' 


ordinary  c 

of  not  beinp  easily  moved  at)out,  an  inirenious 
kind  of  diving-bell,  called  a  nanlitui,  has  been 
invented,  which  is  not  open  to  this  objection, 
but  which  is  entirely  at  the  command  of  the", 
occupants,  who  can  make  it  nnk  or  swim  and 


=y  Google 


0M 


DIVINING  ROD  — DIVISION 


move  it  about  at  pleasure,  and  can  use  it  at 
the  same  time  to  raise  great  weights  and  con- 
vey them  to  any  de»ired  spot  (See  Diving; 
Nautilus).  For  an  account  of  early  diving-bells 
aod  apparatus  consult  Gerland  and  Traumiiller, 
'Gescluchle  der  physikalischen  Ejtperimentier- 
kuiist>  (Leipzig  1893). 

DIVINING  ROD,  a  forked  branch  or  rod, 
generally  of  witch  hazel,  or  tome  other  wood, 
though  sometimes  of  metal,  by  means  of  which 
the  presence  of  underground  water,  minerals. 
treasure,  etc,  can  be  detected  by  certain  giftea 
persons.  When  carried  by  these  "diviners,* 
the  rod  is  grasped  by  the  two  extremities  of  the 
fork,  and  the  tip  or  joint  is  declared  to  dip 
downward,  in  most  cases,  though  in  France  it 
tnms  upward,  when  directly  over  the  place  of 
concealment  of  the  substance  sought  Although 
Uie  idea  has  been  held  up  to  ridicule,  belief  in 
it  persists,  and  the  activities  of  the  divining  rod 
■nd  its  bearers  have  received  the  attention  of 
eminent  scientists.  In  France  an  extensive 
fcries  of  tests  were  made  in  January  and  Feb- 
niary  1913.  with  three  noted  diviners.  The 
results,  so  far  as  they  could  be  verified,  showed 
a  complete  failure  to  discover  underground 
water.  On  the  other  hand  at  a  convention  of 
345  members  of  a  German  society  for  the  study 
of  the  divining  rod,  held  in  Halle,  Germany,  in 
September  1913,  the  consensus  of  die  meetins 
was  that  the  scientific  value  of  the  divining  rod 
had  been  thoroughly  established,  even  to  the 
location  of  unseen  deposits  of  potash ;  and  a 
report  was  issued  claiming  success  in  between 
7D  and  80  per  cent  of  various  locations  with  the 
rod  in  German  South  Africa.  The  only  ex- 
planation offcTcd  by  scientific  men  is  that  the 
phenomena  of  the  divining  rod  depend  on  an 
abnormal  psycholo^cal  condition  in  the  diviner, 
analogous  to  dairvoyancy. 

DIVISCH,  de'vish,  Procopina,  physidst:  b. 
Senflenberg,  Bohemia,  26  March  1698;  d.  Pren- 
ditz,  Moravia,  21  Dec.  1765.  He  studied  at  the 
gymnasium  at  Znaym  and  at  the  cloister  school 
of  the  Fremonstratensians  at  Brudc  in  Styria. 
In  1726  he  was  ordained  and  changed  his  naine, 
Wenceslaus,  to  Procopius.  He  became  pro- 
fessor of  philosophy  at  the  school  soon  after. 
He  devoted  his  attention  mainly  to  physics.  In 
1733  he  received  his  doctor's  degree  in  theology 
at  Salzburg.  He  became  parish  priest  at  Pren- 
ditz  near  Znaym  in  1736.  He  devoted  himself 
tu  hydraulics  and  electricity,  and  was  called  to 
Vienna  to  repeat  his  experiments  at  court.  He 
applied  electricity  to  medicine,  constructed  the 
first  lightning  rod,  meeting  much  opposition 
on  account  o7  his  proposal  to  render  the  prac- 
tice of  erecting  lightning  rods  universal,  and 
invented  a  peculiar  musical  instrument  which 
he  called  the  "dcnydor."  He  published  'Trac- 
tatus  de  Dei  unitate  sub  inscriptione  A  et  11  ' 
(Salzburg  1733)  ;  "Theorctischer  Tractat  uber 
die  langst  verl angle  Thcorie  von  der  metrolo- 
gischen  Electricitat'   (Tubingen  176S). 

DIVISIBILITY,  the  capability  of  being 
separated  into  parts.  A  metaphysical  problem, 
long  discussed  b^  philosophers  on  abstract  prin- 
ciples, is  the  divisibility  of  matter.  The  micro- 
scope reveals  only  to  an  infinitely  small  extent 
the  subdivision  of  substances  and  tissues,  or- 
ganic and  inorganic.  Even  in  the  mechanical 
productions  of  art  distinctness  of  subdivision  is 
'  ig.    A  slip  of  ivory,  of  an  inch  in  length. 


has  frequently  a  hundred  et^ual  parts  marked 
on  it,  all  being  distinctly  visible.  Nobert,  a 
Pomeranian  optical  instrument  maker,  is  re- 
nowned for  producing  the  finest  rulings  on 
glass  which  have  hitherto  been  executed.  These 
test  plates,  as  they  are  called,  contain  a  number 
of  Irands,  the  coarsest  of  which  in  his  20-band 
plate  contains  11,259  spaces  to  the  inch,  and  the 
finest  225,187.  Yam  has  been  spun  so  fine  that 
one  pound  of  it  extended  4,770  miles. 

The  gold-beaters  begin  with  a  ribbon  an 
inch  broad  and  150  inches  long,  which  has  been 
reduced  by  passing  through  rollers,  to  about  the 
800th  part  of  an  inch  in  thickness.  This  rib- 
bon is  cut  into  squares,  which  are  disposed  be- 
tween leaves  of  vellum,  and  beaten  by  a  heavy 
hammer  till  they  acquire  a  breadth  of  more 
than  three  inches,  and  are  therefore  extended 
10  times.  These  are  again  quartered,  and  placed 
between  the  folds  of  gold-beaters'  skin  and 
Stretched  out  by  the  operation  of  a  lighter 
hammer,  to  the  breadth  of  five  inches.  TTiere 
seems  almost  no  limit  to  the  gold-beater^s  skill 
in  dividins  his  tissue  of  gold,  for  one  grain  of 
gold  has  Deen  beaten  out  to  a  surface  of  52 
square  inches,  and  leaves  have  been  made  367,- 
500  of  which  would  go  to  the  inch.  Iron,  the 
least  malleable  of  the  above-mentioned  metals, 
has  been  reduced  to  wonderfully  thin  sheets. 
Fine  tissue  paper  is  about  the  1,200th  part  of  an 
inch  in  thickness,  but  at  the  exhibition  of  1851 
Gillott,  the  steel  pen  maker,  exhibited  rolled 
sheets  of  iron  the  l,S00th  part  of  an  inch  in 
thickness.  Since  then  a  sheet  has  been  pro- 
duced with  an  area  of  55  inches,  weighing  but 
20  grains  and  having  a  thickness  of  l-4800th 
part  of  an  inch. 

It  has  been  asserted  that  wires  of  pure  gold 
can  be  drawn  of  only  the  4,000th  part  of  an 
inch  in  diameter.  But  Dr.  Wollaston,  b^  an 
ingenious  invention,  obtained  wires  of  platinum 
much  finer  than  this,  some  of  them  only  the 
30,000th  part  of  an  inch  in  diameter.  Such 
fineness  is  hardly  surpassed  by  the 
productions  of  nature.  Human 
hair  varies  in  thickness  from  the  250th  to  the 
600th  part  of  an  inch.  The  fibre  of  the  coarsest 
wool  is  about  the  500th  part  of  an  inch  in  diam- 
eter, and  that  of  the  finest  only  the  1,500th  part. 
The  silk  line,  as  spun  by  the  worm,  is  about  the 
5,000th  part  of  an  inch  thick;  but  a  spider's  line 
is  perhaps  six  times  finer,  or  only  the  30,000th 
pan  of  an  inch  in  diameter;  insomuch  that  a 
single  pound  of  this  attenuated  substance  might 
be  sufficient  to  encompass  our  globe.  A  single 
grain  of  sulphate  of  copper  will  communicate  a 
fine  azure  tint  to  five  gallons  of  water.  Odors 
are  capable  of  a  much  wider  difTusion,    A  single 

!;rain  of  musk  has  been  known  to  perfume  a 
arge  room  for  the  space  of  20  years.  Some 
germs  are  almost  inconceivably  minute.  Thus 
the  ^erin  known  as  micrococcus  is  a  minute 
sphencarhody  sometimes  no  greater  in  diameter 
than  the  32,000th  of  an  inch.  The  minute  orpn- 
isms  to  which  the  name  of  bacteria  is  specially 
applied  are  rod-shaped  bodies  about  1,000th  of 
an  inch  in  length.  Many  of  the  so-called  in- 
fusorial animalcules  arc  so  exceedingly  small 
that  myriads  of  them  may  exist  in  a  drop  of 

DIVISION,  in  malhemalies,  the  dividing  of 
a  number  so  as  to  discover  how  many  times  a 
lesser  number  is  contained  in  it;  one  at  the  four 
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fundamental  rales  ai  arithmetic.  The  number 
lo  be  divided  is  the  dividend,  the  number  which 
divides  is  the  divisor,  and  the  result  of  the 
division  is  the  quotient.  Division  is  the  coit- 
verse  of  multiplication.    See  AxiTHUEnc 

In  ittilUary  matters  the  section  of  an  army 
consisting  ol  two  or  more  brigades,  composed 
of  the  various  arms  of  the  service,  and  com- 
manded by  a  general  officer.  (See  Abut  Obcan- 
iZATioN.)  In  the  navy,  a  select  number  of  ships 
in  a  fleet  or  squadron  oi  men-of-war.  In  Ofr 
tiberalive  Ugiilalion  the  mode  of  determining  a 
question  at  the  end  of  a  debate.  In  the  House 
of  Representatives  at  Washington,  a  division  has 
no  traditional  formalities,  being  determined  by 
the  rules  of  the  body  itself.  In  the  Senate  a 
division  is  accomplished  by  a  roll  call.  In  die 
British  House  of  Commons  the  speaker  puts  the 
question  and  declares  whether  in  his  opinion 
the  "ayes*  or  the  'noes*  have  it.  Should  his 
opinion  not  be  acquiesced  in  by  the  minority,  the 
house  is  cleared  and  the  'ayes'  directed  to  go 
into  the  right  lobby  and  the  'noes"  into  the  left 
where  they  arc  counted  1^  two  tellers  appointea 
for  each  parf^.  In  the  House  of  Lords  the  two 
sides  in  a  division  are  called  "contents'  and 
■not -con tents."  In  logic  the  act  of  distributing 
all  the  objects  included  in  the  denotation  of  a 
concept  into  mutually  exclusive  classes,  each  of 
which  is  marked  off  from  the  others  by  pos- 
sessing some  distinctive  attribute.    See  Logic. 

DIVISION  OF  ACCOUNTS  AND  DIS- 
BURSEMENTS, The.  See  Agbicultubi,  De- 
partment OF, 

DIVISION  OF  LABOR,  in  economics,  a 
theory  based  on  the  prindple  that  industry  can 
be  best  carried  on  when  each  man  has  a  special 
work  to  do.  Constant  practice  in  doing  the 
same  thin^  leads  to  a  perfection  whidi  could 
not  otherwise  be  attained.  The  classical  illustra- 
tion of  it  in  the  history  of  politic&l  econoi>^  is 
that  of  pin-maldng  as  given  by  Adam  Smith: 
*One  man  draws  out  the  wire,  another  strai^t* 
ens  it,  a  third  cuts  it,  a  fourth  points  it,  a  hfth 
grinds  it  at  the  top  for  receiving  the  head;  to 
make  the  head  ret^uires  two  or  three  distinct 
operations;  to  put  it  on  is  a  peculiar  business; 
to  whiten  the  pin  is  another;  it  is  even  a  trade 
by  itself  to  put  them  into  a  pa^r;  and  the  im- 
portant business  of  making  a  pui  is  in  this  man- 
ner divided  into  above  18  distinct  operation^- 
which  in  some  manufactories  are  all  pcrformeo 
by  distinct  hands.'  in  this  way  10  men  could 
make  about  48,000  pins  in  a  day,  whereas,  if  they 
worked  separately  and  indniendently,  they  cer* 
tainly  could  not  each  of  them  have  made  20, 
perhaps  not  one  pin  in  a  day.  Adam  Smith  offers 
the  following  reasons  why  the  division  of  labor 
secures  greater  efficiency:  'First,  the  increase 
of  dexterity  in  every  particular  workman ;  sec- 
ondly, the  saving  of  the  time  which  is  com- 
monly lost  in  passing  from  one  Species  of  work 
to  another;  and  lastly  the  invention  of  a  great 
number  of  machines  wtiicb  facilitate  and  abridge 
labor  and  enable  one  man  to  do  the  work  of 
many.*  Economists  believe^  however,  that 
Smith  has  laid  too  great  stress  on  both  the  sec- 
ond and  third  of  the  above  reasons.  Later 
writers  have  extended  the  term  to  include  the 
separation  of  employments  as  well  as  the  proc- 
esses or  operations  in  one  employment.  The 
fact  that  one  mm  is  exclusively  a  bricklayer  and 
another  exduslvdy  a  carpenter  increases  their 


combined  production  over  what  it  would  be 
were  they  not  each  confined  to  one  trade.  The 
great  advantage  of  division  of  labor  lies  in  the 
saving  of  labor  and  of  time.  By  devoting  him- 
self exclusively  to  one  operation  a  workman 
acquires  a  high  degree  of  skill  in  that  operation^ 
makes  a  better  use  of  material,  thus  preventing 
waste,  and  the  continui^  at  one  operation  saves 
the  time  which  would  otherwise  be  spent  in  pass- 
ing from  one  process  to  another.  Another  ad- 
vantage is  the  stimulus  given  to  invention  by  the 
concentration  of  energies  upon  distinct  and  deh- 
cite  processes.  Similar  advantages  result  from 
the  differentiation  of  functions  among  the  peo- 
ple generally,  by  specialization  not  only  in  fac- 
tories and  in  trade  and  commerce,  but  even  in 
professional  and  scientific  activities.  The  disad- 
vantages urged  against  the  system  are  that  ex- 
treme specialiiation  is  harmful  to  the  intelli- 
gence, saps  the  vitality  of  the  operator  and 
produces  workmen  who  through  any  industrial 
upheaval  being  capable  of  doing  only  one  thin|^ 
would  find  themselves  witliout  a  place  and 
a  living.  While  there  may  be  some  truth  in 
such  a  presentation,  i    ' 


rebutted  by  the  fact  that  the  mechanical  opera- 
tions of  factories  are  not  so  widely  dissimilar  as 
to  preclude  a  man,  displaced  from  one  type 
from  securing  suitable  employment  in  another. 
In  addition  it  may  be  noted  that  through  the 
subdivision  of  labor  and  the  increasing  use  of 
machines,  there  is  opportunity  for  mental  de- 
velopment outside  of  working  hours.  The  dis- 
advantages of  specialization  and  subdivision,  so 
feared  by  economists  and  writers  of  a  genera- 
tion ago,  have  not  proved  so  serious  in  their 
effects  on  the  working  classes  as  they  appeared. 
On  the  contrary,  never  in  any  preceding  period 
of  the  world's  history  did  the  working  classes 
make  greater  progress,  not  only  in  their  material 
welfare,  but  also  in  their  intellectual  develop- 

/»  biology,  a  conception  borrowed  from 
economics  and  introduced  into  biology  by  Milne- 
Edwards  to  describe  the  difference  of  funclicni 
exhibited  by  the  individual  members  of  an  ani- 
mal colony,  or  by  the  different  organs,  tissues 
and  cells  of  a  single  organism.  The  figure  of 
a  hydroid  colony,  Hydractinia,  shows  how  mem- 
bers, primarily  and  fundamentally  the  same  in 
structure,  become  set  apart  as  nutritive,  repro- 
ductive, sensitive  and  protective.  The  same  . 
division  of  labor  on  predominance  of  special 
functions  in  different  individuals  is  beautifully 
illustrated  in  the  Siphonophora. 

DIVISION  OF  PUBLICATIONS,  The. 
See  A<BucuLTUKE,  Defabticknt  or. 

DIVITIACUS.  chief  of  die  M6m,  often 
mentioned  in  the  'Commentaries  of  Caesar.'  He 
adherent  of  the  Romans,  and  on 
made  a  visit  to  Rome,  where  he 
became  the  guest  of  Gcero,  who  mentions  him 
in  his  book,  'De  Divinatione,*  as  belonging  to 
the  order  of  the  Druids,  and  professing  much 
knowledge  of  the  mysteries  of  nature  and  the 
art  of  divination.  In  58  B.CL  when  Oesar  refused 
permission  to  the  Helvetii  to  migrate  from 
Switzerland  and  settle  in  Gaul,  he  depended  on 
the  ^dui  and  Divitiacus  furnished  supplies  for 
his  army;  but  Dnmnorix,  the  brother  of  Divitia- 
cus, obtained  the  chief  power  among  the  .Sdui 
and  withheld  the  supplies.  When  this  state  of 
affairs  became  knovm  to  Caesar  he  snppt^saed 
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Dumnorix  and  restored  Divitiacus  to  power. 
Having  thus  assured  the  suM>lies  for  hb  anny, 
Cksot  campaigned  against  the  Helvetii,  crush- 
ing them  near  the  town  of  Bibractc 

DIVORCE,  the  disruption,  by  the  ; 


suaily 


court  on  due  cause  showi 
States,  jurisdiction  in  divorce  cases  is 
conferred  on  the  law  courts  by  the 
the  different  States.  The  causes  of  divorce 
enumerated  in  these  various  statutes  are  by  no 
means  uniform,  and  are  more  ntunerous  in 
many  of  the  western  States  ttian  in  the  eastern. 
In  all  the  States  adultery  is  recognized  as  just 
ground  for  divorce.  Conviction  of  felony  is 
sufficient  ground  in  all  the  Stales  but  Connecti- 
cut, Florida,  Maine,  Maryland,  Mississippi,  New 
Jersey,  New  York,  North  Carolina,  Rhode 
stand.  South  Carolina  and  the  District  of  Co- 
lumbia. Cruelty  is  a  suDkient  ground  in  all 
States  but  Alabama,  Arkansas,  District  of  Co- 
lumbia, Maryland,  New  York,  North  Carolina, 
Tennessee,  Vermont,  Virginia,  Washington  and 
West  Virginia.  Habitua]  drunkenness  is  ac- 
cepted ground  for  divorce  in  all  States  but  Ala- 
bajna,  District  of  Columbia,  Georgia,  Maryland, 
New  Jersey,  New  York,  North  Carolina,  Penn- 
sylvania, South  Carolina,  Texas,  Vermont,  Vir- 
ginia and  West  Virginia.  Desertion  for  one 
year  is  sufficient  ground  tn  Arizona,  Arkansas, 
California,  Colorado,  Florida,  Hawaii,  Kansas, 
Kentucky,  Minnesota,  Missouri,  Montana,  Ne- 
vada, North  Dakota,  Oklahoma,  Oregon,  Porto 
Rico,  South  Dakota,  Utah,  Washington,  Wis- 
consin, Wyoming;  desertion  for  two  years  in 
Alabama,  Alaska,  Delaware,  Illinois,  Indiana, 
Michigan,  Mississipin,  Nebraska,  New  Jersey, 
Pennsylvania  and  Tennessee ;  desertion  for 
three  years  in  Connecticut,  Georgia,  Maine, 
Maryland,  Massachusetts,  New  Hampshire, 
Ohio,  Texas,  Vermont,  Vir^nia  and  West  Vir- 
ginia; desertion  for  five  years  in  Rhode  Island. 
The  drug  habit  is  sufBcienI  cause  in  Alabama, 
Colorado,  Maine,  Massachusetts,  Mississippi 
and  Rhode  Island.  Insanity  is  stiflicient  cause 
in  the  District  of  Columbia,  Idaho,  Iowa,  Missis- 
sippi, New  Jersey,  North  Dakota,  Pennsylvania, 
Utah,  Virginia,  Washington,  West  Virginia  and 
Wyoming.  Neglect  to  provide  is  sufficient 
cause  in  California,  Delaware,  Idaho,  Maine, 
Massachusetts,  Michigan,  Montena,  New  Mex- 
ico North  Dakota,  Ohio,  Rhode  Island,  South 
Dakota  and  Tennessee.  In  New  Yorlc  adultery 
is  the  only  ajound  recognized  by  law  for  grant- 
ing an  al^olute  divorce.  In  South  Carolina  die 
courts  have  no  power  to  grant  divorce,  strictly 
speaking,  the  l^slature  being  the  only  author- 
ity for  that  purpose.  In  bom  of  these  States 
as  in  others,  the  courts  may  declare  an  alleged 
marriage  invalid  on  grounds  which  rendered 
the  parties  or  either  of  them  incapable  of  law- 
fully contracting  it,  such  as  idiocy,  lunacy,  for- 
mer husband  or  wife  living,  etc  Separation 
from  bed  and  board,  commonly  called  limited 
divorce,  is  granted  on  the  ground  of  cruel  and 
inhuman  treatment  or  incompatibility;'  and  de- 
sertion and  refusal  to  support  by  the  husband 
may  be  a  ground  for  a  decree  setting  the  wife 
free  from  the  interference  and  control  of  her 
husband,  though  it  may  not  sunder  the  mar- 
riage tie. 

A  person  apiJying  for  a  divorce  will  not  be 
allowed  to  obtain  judgment  should  it  aK>ear 


that  he  or  she  has  also  been  nnlty  of  the  of- 
fense complained  of,  or  that  diei«  is  collusion 
between  the  persons  concerned  in  order  to  pro- 
cure  a  divorce.  Moreover,  the  plaintiff  is  al- 
ways required  to  prove  the  existence  of  the 
alleged  grounds  of  divorce  by  satisfactory  evi- 
dence, even  though  no  contest  is  made  on  tbe 
other  side.  Parties  also  who  have  condoned 
the  oSense,  that  is,  who,  after  it  has  been  dis- 
covered, have  consented  again  to  live  as  hus- 
band and  wife,  are  not. allowed  to  obtain  a  di- 
vorce, but  a  second  act  of  the  same  nature  re- 
vives the  right  of  action  on  the  original  offense. 

The  absence  of  harmony  in  the  legislation  of 
the  different  States  on  this  subject  has  led  to 
vety  great  confusion  and  conflict  in  regard  to 
the  rights  and  liabilities  growing  out  of  divorce 
against  non-residents  of  the  State  where 
granted,  and  some  uniform  system  of  laws  on 
the  subject  is  greatly  needed.  As  the  Jurisdic- 
tion of  Congress  over  the  subject  is  doubtful, 
uniformity  can  apparently  be  secured  only  bj|  an 
amendment  to  tfie  Constitution  of  the  United 
States  or  by  the  concurrent  action  of  the  va- 
rious State  legislatures. 

The  United  States  Bureau  of  lie  Census 
published  in  1909  a  special  report  upon  marri' 
age  and  divorce,  covering  the  40-year  period, 
1&67  to  1906.  The  report  shows  that  the  total 
number  of  divorces  granted  in  the  United 
States  in  that  period  was  1,274,341,  of  which 
number  945,625  were  granted  in  the  latter  20 
years  — 1887  to  1906.  Each  5-year  period  for 
the  whole  40  years  showed  a  marked  increase 
over  the  5  years  immediately  preceding,  aver- 
aging about  30  per  cent.  During  these  periods 
the  population  was  increasing  only  about  10 
per  cent 

Of  the  945,625  divorces  granted  between 
1887  and  1906,  the  causes  for  divorce  arose 
after  marriage  in  922,152  cases.  In  415,742 
cases  the  cause  was  abandonment,  or  desertion ; 
in  255,155  cases,  cruel  or  inhuman  treatment; 

.174,558   cases,   adultery;    in    105,162   cases. 


cases,  conviction  of  felony;  in  1,136  cases,  vio- 
lent temper;  in  244  cases,  insanity.  Of  divorces 
for  causes  existing  at  the  time  of  marriage^ 
there  were  3,921.  Of  this  total,  bigamy  ac- 
counted for  1,203;  impotency  for  1,092;  and  du- 
ress, force  or  fraud,  for  465. 

In  the  same  ZO-year  period  there  were 
granted  to  husbands,  316,149  divorces,  and  to 
wives,  629,476.  The  causes  on  which  the  grants 
were  made  to  husbands  were :  for  desertion, 
156,283;  for  adultery,  90,890;  for  cruelty,  33,- 
178;  for  drunkenness,  3,436.  The  causes  on 
which  the  grants  were  made  to  wives  were;  for 
desertion,  211,219;  for  cruelty  173,047;  for 
adultery,  62,869;  for  ne^ect,  34v664;  for  drunk- 
enness, 33,0S). 

The  largest  pivportion  were  granted  the 
third,  fourth  or  fiftti  year  of  marriage,  being 
about  8  per  cent  of  the  whole  for  each  of  those 
years.  About  5  per  cent  were  granted  in  the 
first  year,  and  7  per  cent  in  each  of  the  sec- 
ond and  sixth  years.  Half  of  the  total  number 
were   granted  before  the  close  of   the  ninth 

Geographically,  the  larger  jpercentB^  of  di- 
vorces granted  oMains  in  the  West,  bang  about 
fotir  times  that  of  the  Atlantic  seaboard  States. 
The  Central  section  shows  a  tate  about  2^ 


.Google 


ihat  of  the  East.  Concretely,  the  figures  show 
that  since  1900  the  annual  dissolutiion  of  mar' 
riages  in  the  United  States  has  amounted  to 
four  out  of  each  1,000  marriages  then  existing. 

The  latest  available  fibres  for  the  several 
States  are  for  1900  and  nve  the  actual  number 
of  divorces  granted  in  toat  year  per  each  iCO,- 
000  married  persona  in  the  State,  as  follows : 
Washington.  513;  Uontana,  497;  Colorado.  409; 
Aricansas,  399:  Texas,  391;  Oregon,  368;  Wyo- 
ming, 361 ;  Indiana,  355 ;  Idaho,  347 ;  Oklahoma. 
346;  Arizona,  344;  Indian  Territory,  326;  Ne- 
vada. 315;  California,  297;  Kansas,  286;  Uaine, 
282;  Uissouri,  281;  Rhode  Island,  281;  Utah, 
274;  New  Hampshire,  272;  South  Dakota,  270; 
North  Dakota,  263;  Illinois,  267;  Tennessee. 
261;  Michigan,  257;  Iowa,  246;  KeniucW,  237; 
Ohio,  231;  Florida,  226;  Nebraska,  226;  Missis- 
sippi, 225;  Alabama,  203;  New  Mexico,  193; 
West  Virginia,  183;  Wisconsin,  180;  Vermont, 
177;  Distnct  of  Columbia,  162;  Minnesota,  161; 
Connecticut,  130 :  Louisiana,  127  -  Massachu- 
setts. 124;  Virginia,  117;  Marylaji(£  114;  Penn- 
sylvania, 94;  Georgia.  78;  North  Carohna,  75; 
New  J«rsey.  60;  New  York,  60;  Delaware,  43; 
South  Carolina,  6. 

Figures  for  the  same  year  for  foreign  coun- 
tries are  based  on  the  total  population  —  not 
upon  the  married  population.  For  eadi  100,000 
population  the  number  of  (farces  and  separa- 
tions were:  Japan,  215:  United  States,  73; 
Switzerland,  38;  Denmarlc;  29;  Roimiania.  28; 
France,  26;  Germany,  23;  Hungary,  18;  Nether- 
lands, 16;  Belgium,  13;  Bulgaria,  11;  Austra- 
lia, 9;  Austria,  8;  Norway,  8;  Sweden,  8;  Fin- 
land, 5;  Scotland,  4;  Ital^  3;  Servia,  2;  Great 
Britain  and  Ireland,  2.  There  are  no  statistics 
for  Russia,  and  no  parallel  figures  for  Canada, 
Mejcico,   Central   America  and  South  America. 

The  differences  in' the  divorce  laws  in  the 
States  account  somewhat  for  the  differences  in 
the  number-  of  divorces  granted  in  certain 
States.  In  some  of  the  Western  Stales,  where 
high  divorce  rates  prevail,  divorces  have  fre- 
quently been  obtained  b^  residents  of  other 
States  before  the  ex[Hration  of  time  necessary 
for  a  residence  in  a  State  before  proceedings 
for  divorce  may  be  legally  begun.  TTiere  are 
more  divorces,  m  proportion  to  the  population, 
granted  in  the  United  States  tlun  in  Europe. 
The  niunber  of  divorce  courts  in  the  United 
States  will  account  in  a  great  measure  for  this 
difference;  nearly  every  county  court,  except 
in  New  Mexico,  New  Jersey  and  South  Caro- 
lina, or  about  2,921  courts,  having  the  power 
of  granting  divorces.  There  is  but  one  di- 
vorce court  in  England,  28  in  Germany  and  79 
in  France.  Canada  has  few  applications  for  di- 
vorce. In  the  21  years  ending  with  1888,  94  di- 
vorces had  been  granted  in  Nova  Scotia  and 
New  Brunswick,  together^  and  41  in  all  the 
rest  of  the  Dominion  of  (^nada. 

In  England,  the  divorce  court  is  composed  oi 
a  judge  ordinary,  the  three  chiefs  in  the  courts 
of  common  law,  and  three  puisne  judges.  It  is 
provided  that  «ther  spouse  may  obtain  a  divorce 
on  the  ^ound  of  adultery,  but  in  case  the  wife 
is  petitioner  the  adultery  must  be  accompanied 
by  cruelty  or  desertion.  By  anoflier  act  the 
power  to  pronotmce  a  decree  of  divorce,  which 
was  at  first  reposed  in  the  whole  court,  is  given 
to  the  judge  ordinary  sitting  alone;  but  in  this 
case  the  decree  so  pronounced  b  a  decree  nisi 
and  cannot  become  tioal  for  at  least  six  monUU. 


After  a  decree  of  divorce  the  offending  person 
is  free  to  marry  again,  even  with  the  paramour. 
But  it  is  also  enacted  that  no  cier^man  shall 
be  compelled  to  solemnize  the  mamage  of  any 
person  who  has  been  divorced.  He  must,  how- 
ever, allow  another  clergyman,  if  willing  to  do 
so,  to  perform  the  marriage.  The  same  general 
rules  as  to  collusion,  condonation,  the  conduct 
of  the  parties,  etc,  which  obtain  m  the  United 
States  are  law  also  in  England.  In  order  to 
guard  against  fraud  by  parties  conniving  to 
procure  a  divorce,  power  b  given  to  the  queen's 
proctor  to  interpose,  in  case  he  has  reasonable 
grounds  to  suspect  collusion  or  recrimination,  in 
order  to  oppose  a  petition  for  divorce.  B^  these 
acts  parties  are  also  entitled  to  obtain  a  judicial 
separation  on  the  ground  of  adultery,  cruelty  or 
desertion.  Judicial  separation  is  declared  to  be 
in  place  of  a  separation  *a  mensa  et  thoro.*  A 
married  woman,  having  obtained  decree  of  judi- 
cial separation,  is  declared  to  be  in  alt  respects 
as  a  "femme  sole*  in  re^rd  to  any  property 
that  she  has  or  may  acquire.  Even  before  ob- 
taining a  separation  a  woman  deserted  by  her 
husband  may  obtain  from  the  court  a  protec- 
tion for  any  property  that  she  has  or  may  ac- 
quire ^  her  own  industry. 

In  France  there  has  been  great  opposition  to 
any  laxity  in  the  divorce  laws,  but  since  the 
year  1884  French  law  has  recognized  three 
grounds  of  divorce:  (1)  Adultery;  (2)  out- 
rage, cruelty  or  grievous  injury;  (3)  convic- 
tion of  an  infamous  crime.  These  causes  of 
action  are  equally  available  to  husband  or  wife ; 
but  it  is  provided  that  the  wife  shall  not  marry 
a^n  till  after  the  expiration  of  10  months 
from  the  dale  of  the  dissolution  of  the  pre- 
vious marriage.  It  is  further  provided  that  in 
cases  where  divorce  is  sought  on  the  ground  of 
outrage,  cruelty  or  grievous  injury,  immediate 
divorce  shall  not  be  granted,  but  the  parties 
may  be  granted  separation  for  a  year,  with  due 
irrovision  for  the  wife's  support  during  that 
time,  at  the  end  of  which  a  nna]  divorce  may 
be  granted  if  they  have  not  been  reunited  in 
the  meantime.  Substantially  the  same  rules  as 
to  condonation  prevail  as  in  the  United  States. 
All  the  proceedings  necessary  in  such  cases  ar« 
carefully  provided  for  by  the  code  civil,  as  well 
as  the  consequences  to  the  parties  personal  or 
proprietary. 

In  Germany,  the  question  of  divorce  gave 
rise  to  a  long  contest.  The  General  Prussian 
Code  permitted  divorce  on  the  ground  of  mutual 
consent  and  deep-seated  aversion,  but  on  ac- 
count of  the  newly-awakened  religions  life  in 
the  19th  century  there  was  strong  opposition ; 
this  under  Friedrich  Wilhelm  I  v  arose  to  an 
overwhelming  power.  Many  attempts  were 
made  to  establi^  the  laws  of  divorce  on  other 
bases,  but  on  accoimt  of  the  oersonal  ant^;o- 
nism  of  Friedrich  Wilhelm  IV  they  remained 
without  result.  The  demand  for  the  biblical 
ground  of  divorce  was  fulfilled  by  the  state, 
because  the  Bible  does  not  offer  a  precise  and 
comprehensive  ground  of  separation.  Tt  was 
claimed  that  the  Prussian  law  of  divorce  was 
lax  and  capricious  and  there  was  a  unanimous 
demand  for  a  more  strenuous  law  in  the  inter* 
est  of  morals.  This  demand  found  recognition 
even  in  circles  which  were  most  opposed  to 
ecclcMastical  inQuence  in  politics,  lite  oppos- 
ing elements  were  reconciled  by  the  personal 
influence  of  Friederich  Wilhelm  IV;  hut  the 
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atlempts  of  the  legislature  to  make  a  new  regu- 
lation of  divorce  remained  without  results.  At 
the  present  time  attempts  are  being  made  for 
britieing  about  a  common  divorce  law  for  all 
of  Germany,  This  proposed  law  rests  theoreti- 
cally on  very  strict  principles  which  find  justi- 
fication in  the  motives.  The  Austrian  code  of 
common  law  allows  to  non-Catholic  Christians 
separation  from  the  bonds  of  matrimony  on  ac- 
count of  adultery,  malicious  desertion,  five 
years'  imprisonment,  or  on  account  of  danger- 
ous diseases  and  repeated  cruelty  of  treatment 
and  invincible  aversion. 

Among  the  Jews:  The  enactment  of  the 
Uosaic  law  was  the  following:  'When  a  man 
hath  taken  a  wife,  .  .  .  and  it  come  to  pass 
that  she  find  no  favor  in  his  eyes  because  he 
hath  found  some  uncleanness  in  her,  then  let 
him  write  her  ^  bill  of  divorcement,  and  give  it 
in  her  hand  and  send  her  out  of  his  house* 
(Deut,  xxiv,  1).  Here,  it  will  be  perceived,  im- 
puri^  is  the  only  assigned  cause  for  such  di- 
vorce. The  woman  sent  away  might  marry  an- 
other man,  but  if  he,  too,  divorced  her,  it  was 
not  _  permitted  her  first  husband  lo  take  her 
again.  The  word  "uncleanness'  in  the  passage 
now  quoted  is  a  free  translation :  the  Hebrew 
words  mean  literally  "the  nakedness  of  a  thing,* 
The  exact  import  of  this  expression  was  sharpy 
contested  in  the  immediately  pre-Christian 
times,  the  school  of  Hillel  givmg  it  a  general 
meaning,  and  holding  that  a  man  might  divorce 
his  wife  for  the  most  trivial  cause;  while  that 
of  Shammai  considered  that  the  doubtful  phrase 
signified  adultery,  for  which  therefore  alone  a 
man  could  put  away  his  wife. 

The  Mohammedan  law  of  divorce,  founded 
on  some  passages  in  the  Koran,  ailows  of  a 
separation  by  mutual  consent,  giving  the  wife 
the  right  of  retaining  her  marriage  portion,  un- 
less she  agrees  to  relinquish  a  part  of  it  as  the 
price  of  the  separation.  The  parties  are  per- 
mitted to  separate  and  reunite  twice,  if  they 
can  so  agree  without  any  particular  conditions ; 
but  after  the  third  divorce  the  husband  is  not  per- 
mitted to  receive  his  wife  again  until  she  ^11 
have  previously  married  another  husband.  The 
act  ot  divorce  is  a  judicial  proceeding  before 
the  cadi,  who  does  not  decree  it  tmtil  three 
months  after  the  application. 

The  Hindu  and  Chinese  laws  of  divorce 
show  littk  regrard  for  women,  and  not  only  the 
causes  recognized  in  European  and  American 
countries,  but  others,  are  deemed  sufficient  for  a 
husband  to  discard  his  wife. 

The  different  Grecian  states  had  each  their 
respective  laws  of  divorce.  At  Sparta  th^  do 
not  seem  to  have  greatly  regarded  the  delicacy 
of  the  marriage  bed  when  the  interest  of  the  re- 
public was  in  question ;  but  divorces  appear  to 
nav«  been  rare,  since  the  epkori  fined  Lysan- 
der  for  repudiating  his  wife.  At  Athens  either 
the  husband  or  wife  might  procure  a  divorce 
by  exhibiting  a  bill  for  this  purpose  to  the 
archon,  and  obtaining  the  verdict  or  consent  of 
3  jury  to  whom  the  question  was  referred.  But 
the  J»rty  applying  must,  it  seems,  have  made 
apphcation  personally;  and  Alcibiades,  accord- 
ing to  Plutarch,  took  advantage  of  his  author- 
ity as  a  husband  to  prevent  his  wife  from  mak- 
ing the  application  personally ;  for  when  she  was 
going  from  her  brother's  house,  where  she  had 
taken  refuge,  to  the  archon's,  to  sue  for  a  di- 


The  early  laws  of  Rome  permitted  the  hus- 
band to  divorce  his  wife  for  poisoning  his  chil- 
dren, counterfeiting  his  keys  or  adultery.  But 
other  causes  were  afterward  added;  for  the 
first  divorce  recorded  was  for  the  sterility  of 
the  wife.  This  was  by  Sp.  Carrilius  Ruga, 
about  230  b.c.  Divorces  afterward  became  very 
frequent  and  a  law  was,  on  this  account,  made 
JV  Augustus,  requiring  additional  ceremonies 
in  a  divorce ;  among  other  things,  the  presence 
of  seven  witnesses  to  the  act  ol  dissolution  of 
the  marriage.  By  the  Theodosian  code  the  hus- 
band could  divorce  the  wife  for  adultery ;  or 
if  she  was  a  witch  or  a  murderess;  had  sold  a 
free-bom  person  into  slavery;  violated  a  sep- 
ulchre; committed  sacrilege;  been  accessory  to 
theft  or  robbery;  was  given  to  feasting  with 
strangers  without  the  knowledge  or  gainst  the 
wishes  of  the  husband;  lodged  abroad  without 
good  reason'  or  frequented  theatres  and  shows, 
her  husband  forbidding;  or  was  aiding  and 
abetting  in  plots  against  the  state;  or  dealt 
falsely;  or  offered  blows.  The  wife  had  equiv- 
alent rights  in  this  respect,  for  she  could  pro- 
cure a  divorce  on  similar  offenses  against  her 
husband.  He  could  be  remarried  immediately; 
she^ot  within  a  year. 

The  facility  of  divorce  continued,  witfaotit  re- 
striction, under  the  Roman  emperors,  but  as  the 
modem  nations  of  Eura[)c  emerged  from  the 
ruins  of  the  Roman  empire,  they  adopted  the 
usual  interpretation  of  the  doctrine  of  the  New 
Testament  (Matt.  xix.  5),  "What  God  hath 
joined  together,  let  no  man  nut  asunder.* 

Divorce  under  the  laws  of  the  Roman  Cath- 
olic Church  is  never  allowed  where  the  marri- 
age has  been  duly  contracted,  ratified  and 
suRimated.  But  a  perfectly  valid  marriage 
tracted  between  baptized  persons  can  be 
nulled  by  the  Pope,  before  its  con  summation, 
never  after  consummation.  Il  is  held  by  can- 
onists that  a  marriage  lawfully  and  validly 
contracted  but  not  consummated  is  annulled  l^ 
either  of  the  parties  taking  solemn  lifetime 
vows  of  continence  and  entering  a  religious  or- 
der. If  of  two  unbaptiied  persons,  married, 
one  is  converted  to  the  fgith  and  receives  bap- 
tism, he  or  she  may  be  released  from  the  mar- 
riage bond  if  either  party  refuse  to  live  peace- 
ably and  without  insult  to  tile  Christian  religion 
in  the  marriage  state;  and  then  the  released 
party  can  marry  again.  Outside  of  such  con- 
ditions as  have  been  stated  Christians  united  in 
marriage  cannot  in  the  Roman  Catholic  Church 
be  freed  from  the  marriage  bond,  vincnlum 
malrimonii,  save  by  the  death  of  one  or  other 
of  them.  See  Family,  Law  of;  Husband  and 
Wife,  Law  or;  Marriage,  Law  of. 


Francisco  1913)  ;  Gore,  C,  'The  Question  of 
Divorce>  (New  York  1911);  Osman,  W-  B., 
'Divorce    and    Remarriage'     (Boston     1905) ; 
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Richard  Ferhis, 
Editorial  Staff  of  The  AmericoM. 
DIVOKCE,  Conit  of.    See  Cotntr. 
DIX,    Beolab    BUrle,    (Mrs.    George    H. 
Flebbe),  American  novdist  and  playwri^t:  b, 
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Kingston,  Mas&,  25  Dec  1S76.  She  has  mh- 
lished  'Hugh  Gwycth'  (1899)  ;  'Soldier  Rig- 
dale*  {1899)  ;  *Tlie  Making  of  Christopher  Fer- 
ringham>  (1901);  'The  Beau's  Comedy*  (with 
C  A.  Harper,  1902) ;  "A  Little  Captive  Lad> 
(1902):  < Blount  of  Breckeahow'  (1903);  'The 
Fair  Maid  of  Graystons'  (1905);  'Merrylips? 
(1906);  'Allisen's  Land'  (1910):  'Betty-Bide- 
at-Home>  (1912);  'Mother's  Son*  (1913); 
'Little  God  Ebisu*;  'Maud  Melicent*  (1914); 
'Battle  Months  of  George  Daurella';  'Blithe 
McBride*  (1916)  ;  and  is  author  of  two  plays, 
'Across  the  Border*  (1914);  'Moloch'  (1915). 
DIX,  Dorothea  Lynde,  American  ^ilan- 


supported  herself  by  teaching 
Mass.,  but  in  1S30  fell  heir  to  some  property, 
after  which  she  devoted  her  life  to  uie  reUef 
and  betterment  of  lunatics,  paupers  and  crim- 
inals. She  visited  die  prisons,  asylums  and  alms- 
houses of  nearly  erery  State  in  the  Union,  and 
by  her  efforts  contributed  largely  to  the  estaV 
lishment  of  lunatic  asylums  in  those  States 
which  had  none.  She  also  traveled  extensively 
in  Europe  in  the  same  service^  and  her  efforts 
materially  improved  the  condition  of  the  insane 
there  likewise.  She  published  several  children's 
books  and  in  1845  'Prisons  and  Prison  Disd- 
pline.>  In  1903  a  bill  was  favorably  received  in 
Congress  appropriating  $10,000  for  a  monument 
to. her  at  her  birthplace.  The  report  of  the 
House  trommittee  declares :  'Miss  Dix  occupiea 
a  conspicuous  place  in  history  as  a  philantbTo- 
pisi.  Certainly  no  other  woman  in  modern 
times  has  done  more  to  earn  the  gratitude  of 
the  people  of  this  country  than  this  self-sacri- 
ficing and  devoted  woman.  Her  services  dur- 
the  Civil  War  as  chief  of  the  hospital  nurses 
of  the  United  States  and  her  wonderful  success 
in  establishing  institutions  for  the  insane  —  over 
30  in  number  —  in  the  South  and  West  and  else- 


Consult  Tiffany,  'Life  of  Dorothea  Lynde  Dfx 
(Boston  1890). 

DIX,  John  Adams,  American  statesman  and 
soldier:  b,  Boscawen,  N.  H.,  24  July  1798;  d. 
New  Vork,  21  April  1879.  In  1812  he  was  ap-' 
pointed  a  cadet  in  the  United  States  army  and 
in  1R13  ensign.  He  took  part  in  the  operations 
on  the  Canadian  frontier  during  the  War  of 
1812,  afterward  studied  law  and  was  admitted 
to  the  bar  in  Washington.  In  1826  he  vas  sent 
as  a  special  messenger  to  the  court  of  Denmark. 
He  resigned  from  the  army  in  1828  and  began 
practising  law  in  Cooperstown,  N,  Y.  Later  he 
was  secretary  of  State  and  adjutant-^entrBl  of 
New  York  and  was  prominently  aaiodated  with 
the  'Albany  Regency,'  the  controlling  power  of 
the  Democratic  party.  In  1841  he  was  elected  to 
the  State  assembly  and  in  1845-49  was  a  United 
States  senator.  In  1861  he  wa«  appointed  Secre- 
tary of  the  Treasury  by  President  Buchanan. 
At  this  time  there  were  two  revenue  cutters  at 
New  Orleans  and  he  ordered  them  to  New 
Voile.  The  captain  of  one  refused  to  obey  his 
order  and  EKx  telegraphed  to  put  him  under 
arrest,  adding  the  statement  which  has  made 
him  famous,  'If  any  one  attempts  to  haul  down 
the  American  flag,  shoot  him  on  the  spot."  At 
the  outbreak  of  the  Civil  War  he  was  elected 
president  of  the  Union  Defense  Committee  and 


organixed  17  remments.    He  ii__  

a  major-general  of  volunteers  and  through  his 
active  measures  saved  Maryland  to  the  Union 
cause.  In  May  1862  he  was  sent  to  Fortress 
Monroe  and  after  the  New  York  Draft  Riots  in 
July  1863  he  was  appointed  commander  of  the 
Department  of  the  East  at  New  York  and  re- 
mained in  this  relation  until  July  1863,  when  be 
returned  to  dvil  life.  He  was  United  States 
Minister  to  France  from  1866  to  1869.  He  was 
elected  governor  of  New  York  in  1872,  but  was 
defeated  on  a  renomination  in  1874.  His  publi- 
cations include  'Resources  of  the  Qty  of  New 
York'  (1827);  'Decisions  of  the  Superintend- 
enls  of  Common  Schools  of  New  York,  and 
Laws  Relating  to  Common  Schools'  (1837)  ; 
'A  Winter  in  Madeira  and  a  Summer  in  Spain 
and  Florence'  (1850) ;  'Speeches  and  Occa- 
sional Addresses'  (2  vols.,  1864).  Consult  Dix, 
Morgan.  'Memoirs  of  John  A.  Dix'  (New  York 
18835. 

DIX,  Toha  Alden,  American  statesman :  b. 
Glens  Falfs,  N.  Y.,  25  Dec  1860.  He  was  gradu- 
ated at  the  Glens  Falls  Academy  in  1879  and  at 
Cornell  University  in  1883.  Entering  the  lumber 
and  papcr-makingbusiness  he  became  president 
of  the  Iroquois  Paper  Cximpany,  treasurer  of 
the  American  Wood  Board  Company,  vice- 
president  of  the  Blandy  Paper  Company  and  of 
the  First  National  Bank  of  Albany.  He  was 
also  manager  of  the  Moose  River  Lumber  Com- 
pany and  director  of  the  Albany  Trust  Com- 
pany, the  Glens  Falls  Trust  Company  and  other 
corporations.  He  was  delegate  to  the  Demo- 
cratic  National   Convention  at   Saint   Louis   in 


for  lieutenant-governor  in  1908.    He  was  chair- 
man of  the  Democratic  State  committee  in  1910    . 
and  was  governor  of  New  York  for  the  term 
1911-12. 

DIX,  Morgan,  American  Episcopal  derg 
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Episcopal  QlurtJi  and  after  serving  for  a  few 
years  as  assistant  in  Trinity  Church,  New  YorJ^ 
became  in  1862  the  rector  of  Trinity  parish.  In 
Norember  1902  the  40th  anniversary  of  bis 
rectorship  was  celebrated.  Prior  to  1901  he  was 
president  of  the  House  o£  Clerical  and  Lay 
Deputies  in  many  successive  general  conventions 
of  the  Epi.scopal  (Hiurch.  He  published  'Com- 
mentary on  the  Epistle  to  the  Romans'  (1864)  ; 
'Exposition  of  the  Epistles  to  the  Galatians  ana 
Colossians'  (1865) ;  'Lectures  on  the  Pan- 
theistic Idea  of  an  Impersonal  Substance  Deity' 
(1865)  :  'Lectures  on  the  Two  Estates'  (1872)  ; 
'Memoirs  of  John  A.  Dix»  (1883)  ;  'History  of 
the  Parish  of  Trinity  Church'  (4  vob^  1898- 
1906). 

DIXIE,  Lady  Florence  Caroline  Dooglut. 
English  exfdorer,  poet  and  novelist:  b,  London, 
24  May  1857;  4  7  Nov.  1905.  She  was  the 
youngest  daughter  of  the  seventh  Marquis  of 
Queensbcrnr  and  was  married  to  Sir  Alexander 
Beaumont  Churchill  Dixie.    She  explored  Pata- 

eiia  1878-79,  was  war  correspondent  for  the 
ndon  Morning  Post  in  the  Boer  War  1^80-81 
and  was  instrumental  in  securiiw  the  liberty  of 
Cetewayo,  king  of  Zululand.  In  her  later  yean 
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she  became  a  zealous  advocate  of  sex  equality; 
her  last  works  reveal  the  extent  to  which  this 
subject  had  taken  possession  of  her  mind.  She 
published  'The  Songs  of  a  Child  and  Other 
Poems';  'Across  Patagonia';  'In  the  Land  of 
Misfortune';  'A  Defense  of  Zululand  and  Its 
King';  '"Hie  Child  Hunters  of  Patagonia'; 
'Aniwee  or  the  Warrior  Queen';  <G!oriana' ; 
'Redeemed  in  Blood':  'Little  Cherie* ;  'Ijain, 
or  the  Evolution  of  a  Mind' ;  'Isola,'  a  drama; 
'Two  Castaways,'  etc 

DIXIE,  3  name  associated  in  negro  min- 
strelsy vfith  the  Southern  States.  It  is  supposed 
to  be  derived  from  the  name  of  one  iSxie,  a' 
large-holding  and  kind-hearted  slave  owner  on 
Manhattan  Island  in  the  latter  part  of  the  18th 
century.  His  treatment  of  his  negroes  caused 
them  to  regard  his  plantation  (or  "Dixie's")  as 
little  short  of  an  earthly  paradise,  and  when  any 
of  the  slaves  wert  taken  away  from  home  they 
always  pined  for  "Dixie's*  while  singing  and 
talking  of  its  jt^s.  When  slavery  moved  south' 
ward  in  search  of  a  more  secure  and  congenial 
hibitat  the  same  ideal  of  "Dixie's*  was  taken 
along,  and  the  chant  which  the  former  slaves 
of  Dixie  sang  of  their  old  home  became  so 
widespread  that  its  origin  was  lost  sight  of  and 
it  came  to  be  applied  to  the  Southern  homes  of 
the  negroes. 

In  fact  in  the  South  'Dixie*  is  held  to  mean 
the  Southern  States,  the  word  being  regarded 
as  a  derivation  and  corruption  of  *Masan  and 
Dixon's  line*  (qv.)  which  originally  divided 
the  free  and  slave  States  and  was  supposed  by 
the  Southerners  to  have  fir^t  come  into  use 
when  Texas  joined  the  Union  and  the  negroes 
frequently  sang  of  it  as  "Dixie.* 

Daniel  Decatur  Emmett  (1815-190*)  com- 
posed a  song  known  bv  this  name  as  a  "walk- 
around*  for  Bryant's  Minstrels  in  1859,  and  It 
was  first  performed  at  the  Mechanics'  Hall  in 
New  Yodc.  It  was  first  used  as  a  song  by  the 
Confedentes  at  the  inauguration  of  Jeffersoa 
Davis  as  President  at  Mont^mery  (18  Feb. 
1861)  and  was  afterward  distinctively  the  Con- 
federate song  of  the  War  of  Secession.  On  30 
May  of  the  same  year  a  version  of  the  same 
swig  appeared  in  the  Notches  Conner  from  the 
pen  of  Gen.  Albert  Pike  and  also  written  in  the 
Confederate  interest.  A  third  version,  but  asso- 
ciated with  the  cause  of  the  North,  wa*  written 
by  T,  M-  Cooley. 

DIXMUDE,  diks'mood-?,  (Flemish  Diks- 
muiden),  a  town  of  Belgium  on  the  Yser  Canal, 
about  IS  miles  southwest  of  Ostend  and  10  miles 
from  the  coast,  with  a.  population  in  1914  of 
4,000.  A  quaint,  old-fashioned  place,  all  bricks 
and  tiles,  dotted  with  cafes  and  nunneries,  Dix- 
mude  is  the  centre  of  an  essentially  agricultural 
district.  Surrounded  by  flat  meadows  and  beet- 
root fields,  intersected  by  canals  and  marshes, 
the  district  has  been  reconquered  from  the  sea 
by  centuries  of  effort.  The  sea  is  kept  under 
control  by  a  formidable  array  of  sluices,  locks, 
Cambers,  water-gates  and  cranks  at  Nieuport, 
eight  miles  away.  In  the  European  War  Dix- 
mude  witnessed  stirring  scenes  during  October 
1914.  After  the  fall  ol  Antwerp  on  the  9th  a 
brigade  of  French  marines,  numlwring  6.000  and  ■ 
commanded  by  Rear- Admiral  Ronarc'h,  was 
thrown  into  the  town  to  assist  the  retreating 
Belgians  in  holding  the  Yser  line  against  the 
German  rush  to  the  sea.    Outnumbered  by  six 


to  one  Ae  marines  held  Dlzmude  for  nearly 
four  weeks,  fighting  desperately  in  rags  under 
incessant  rain,  barring  the  road  to  Dunkirk,  en- 
suring the  safely  of  the  Belgian  army  and  en- 
abling the  French  armies  of  the  NorUi  to  con- 
centrate behind  the  Yser.  All  the  civil  popula- 
tion had  left  the  town.  On  25  October  the 
Belgian  GenenJ  Headquarters  Staff  at  the  sug- 
gestion, it  is  said,  of  M,  Charles  Kogge^  garde 
wateringue  of  the  north  of  Fumes,  deaoed  to 
call  the  waters  to  their  aid.  The  sluices  and 
water-gates  at  Nieuport  were  opened,  the  sea 
entered  and  forced  track  the  fresh  waters  of  the 
canal  and  its  tributaries.  By  slow  degrees  the 
water  rose  in  a  ftfw  days, and  converted  a  zone 
of  about  25  square  miles  into  one  vast  lagoon. 
Flat-bottomed  British  monitors,  assbteo  by 
French  and  British  warships  oil  the  coast, 
fought  off  the  German  attempt  on  Nieuport  for 
10  days  and  saved  it  The  Gentian  forces  and 
guns  floundered  in  water  and  mud,  hundreds 
Were  drowned  and  the  main  struggle  for  the 
shortest,  route  to  Calais  came  to  an  end.  The 
French  tnarines  held  their  position.  The  loss  of 
Dixmude  before  1  Novegoibar  would  have  been 
disastrous  to  the  Belgian  right.  As  many  as  IS 
attacks  were  repelled  in  one  night  On  10  Nov. 
1914  Dixraude  fell  after  a  heavy  bombardment 
Consult  Le  Goffic,  C,  'Dixmude'  (London 
1916).  See  War,  Eusopean  — I>fVASroN  vr 
hnjytvu.. 

DIXON,  Amzi  Clarence,  American  clergy- 
man: b.  Shelby,  N.  C,  6  July  1854.  He  was 
graduated  at  Wake  Forest  College  in  1875  and 
took  his  theological  coarse  at  the  Southern  Bap- 
tist Theolo^cal  Seminary.  He  was  ordained 
to  the  Baptist  ministry  in  1876  and  subsequently 
until  1883  held  pastorates  at  Chape!  Hill  and 
Asheville,  N.  C.  After  1883  he  successively  held 
pastorates  In  Baltimore  1883-90,  Brooklyn  1890- 
96,  Boston  1896-1901,  Chicago  1906-11,  and  since 
1911  at  the  Metropolitan  Tabernacle,  London. 
He  has  published  'Milk  and  Meat'  (1893;  new 
ed.,  1913)  ;  'Heaven  on  Earth'  (1896) ;  'The 
Lights  and  Shadows  of  American  Life'  (1903)  ; 
'The  Christian  Science  Delusion'  (1903) ; 
'Present-Day  Life  and  Relwion'  (1905) ; 
'Evangelism,  Old  and  New'  (1905) ;  'The 
Young  Convert's  Problems'  (1906) ;  'The 
Bright  Side  of  Life  and  Other  Sermons' 
(1914);  'The  Glories  of  the  Cross  and  Other 
Addresses'  (1914) ;  'Throu^  Night  to  Morn- 
ing'  (1913).      - 

DIXON,  Archibald,  American  statesman: 
b.  Caswell  County,  N.  C,  2  April  1802;  d.  Hen- 
derson, Ky.,  23  April  1876.  In  1805  he  removed 
with  his  father  to  Henderson  County,  Ky, 
where  he  received  a  common-school  education, 
studied  law  and  was  admitted  to  the  ^r  in 
1824,  and  attained  high  rank  as  a  criminal  law- 
yer. He  was  a  member  of  the  legislature  in 
1830  and  1841.  of  the  State  senate  in  1836  and 
lieutenant-^vemor  m  1843-47.  In  1849,  when 
the  proposition  for  gradual  emancipation  of  the 
slaves  was  before  the  people,  he  vehemently 
opposed  the  scheme,  and,  being  chosen  a  mem- 
ber of  the  Constitutional  Convention,  proposed  a 
resolution  which  was  substantially  incorporated 
in  the  new  constitution,  declaring  that  whereas 
the  right  of  the  citizen  to  be  secure  in  his  per- 
son and  property  lies  at  the  bottom  of  all  gov- 
ernments, itnd  slaves  and  diildren  hereafter 
bom  of  slave  mothers  arc  propcrty>  therefore 


.Google 


rieht 

It  for 


not  the  power 

to  deprive  the  cititen  of  his  property  eitcept 
the  public  good,  and  only  then  by  making 
him  a  just  compensation.  Dixon  was  the  Whig 
candidate  for  governor  in  1851,  but  he  was  not 
iopported  by  the  emancipationists  in  that  body 
anda  Democrat  was  elected.  During  the  a^ta- 
tion  for  the  dissolution  of  the  Umon,  Dixon 


y  Qay  and  Webster.  He  and  Crittenden  were 
rival  candidates  before  the  legislature  for  the 
next  seat  that  fell  vacant  in  )£e  United  States 
Senate,  but  for  the  sake  of  party  harmony  both 
withdrew.  When  Henry  Day  died,  shortly 
afterward,  Mr.  Dixon  was  elected  for  the  unex- 
[rired  term.  He  took  his  seat  on  20  Dec.  1852^ 
and  served  to  3  March  1855.  During  the  Civil 
War  he  was  an  advocate  of  peace,  and  in  1E63 
was  a  delegate  to  the  peace  conventioti  at 
Frankfort,  Ky. 

DIXON,  Charles,  Enriish  naturalist':  b. 
London,  England,  20  July  1858.  His  entire  life 
has  been  devoted  to  natural  history  study,  bird 
laigration  and  the  geographical  distribution  of 
species  having  been  his  especial  field.  His  pub- 
lished books  include  'Rural  Bird  Life'  <1880>  ; 
'Evolution  without  Natural  Selection'  (1885)  ; 
'Our  Rarer  Birds'  (1888);  Stray  Feathers 
from  Many  Birds'  (1890);  'Annals  of  Bird 
Life'  (1890);  <ld]e  Hours  with  Nature'  (1891)  ; 
'The  Birds  of  Our  Rambles'  (1891)  ;  'The  Mi- 
ffration  of  Birds'  (1892);  'Jottings  About 
Birds'  <18Q3)  ;  'Game  Birds  and  Wild  Fowl  of 
the  British  Islands'  (1893);  'Nests  and  Eggs 
of  British  Birds'  (1893);  'Nests  and  Eggs  of 
Non-indiKccotis  British  Birds'  (1894);  'Tbe 
Migration  of  British  Birds>  (189S);  'British 
Sea  Birds'  (1896);  'Curiosities  of  Bird  Life> 
(1897);  'Our  Favorite  Song  Birds'  (1897); 
'Lost  and  Vanishing  Birds'  (1898)  ;  'Bird  Life 
in  a  Southern  Country'  (1899);  'Among  the 
Birds  m  Northern  Shires'  (1900);  'The  Story 
of  the  Birds'  (1900);  'Birds'  Nests'  (1902); 
'Open  Air  Studies  ii)  Bird  Life'  (1903) ;  'The 
Bird  Life  of  London'   (1909). 

DIXON,  Frank  Haigfa,  American  educator: 
b.  Winona.  Minn.,  8  Oct.  1869.  He  was  gradu- 
ated at  the  University  of  Michigain  IS92,  and 
has  been  assistant  professor  of  economics  in 
Dartmouth  College  since  1896^  aad  secretary  of 
the  Amos  Tuck  School  of  Administration  and 
Finance  since  19(X).  He  was  expert  adviser  to 
the  Interstate  Commerce  Commission  <1507- 
06)  and  to  the  National  Waterways  Commission 
(1909),  and  in  1910  became  chief  stHtbtician  to 
the  Bureau  of  American  Railway  Economics.  Be- 
sides contributing  to  magazines,  he .  published 
'State  Railroad  Control'  (1896) ;  'Recent  Rail- 
£paii  CommissioD  Lesislation'  ,(1905) ;  'A 
Traffic  History  of  the  Wssissippi  River  System' 

DIXON,  James,  American  lawyer  and 
statesman:  b.  Enfield.  Conn.,  5  Aug.  1814;  d. 
Hartford,  Conn.,  27  March  1873.  He  was 
|radnated  at  Williams  College,  and  aehiered 
ai5tinclion  in  the  practice  of  law,  but  turning 
his  attention  to  publifc  affairs  was  repeatedly 
elected  to  the  Connecticut  legislature  as  a 
Whig,  served  two  terms  in  the  United  States 
House  of  Representatives  and  was  a  member 
of  the  United  States  Senate  from  1857  to  1869. 
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DIXON,  Jam«i  Uiin,  American  educate: 
b.  Paisley,  Scotland,  20  April  1856.  He  was 
educated  at  the  University  of  Saint  Andrews^ 
was  professor  of  English  in  the  Imperial  Col- 
lege of  En^eering,  Japan,  1879-86;  professor 
of  English  in  the  Imperial  Universi^  of  Japan 


president  of  Columbia  College,  Milton, 
Ore.  He  was  professor  of  English  literature  at 
die  University  of  Southern  California  from 
1905  to  1911.  when  he  was  transferred  to  the 
chair  of  Oriental  studies  and  comparative  lit- 
erature. In  1906  he  became  literary  editor  of 
the  IVesl  Coast  MagoBine.  He  compiled  a  'Dic- 
tionary of  Idiomatic  English  Phrases'  (1891) 
and  wrote  'Illustrated  History  of  Methodism' 
(1900)  ;  'Twentieth  Century  Life  of  John  Wes- 
ley' (1902)  ;  "Matthew  Arnold,"  in  'Modem 
Poets  and  Christian  Teaching*  (1906)  ;  'A  Sur- 
vey of  Scottish  Literature  in  the  Nineteenth 
Ontury'   (1907). 

DIXON,  Joaeph,  American  inventor :  b. 
1799;  d.  1860.  He  was  at  various  times  shoe- 
maker, printer,  wood  engraver  and  physician, 
and  establbhine  crucible  works  in  1827  at 
Salem,  Mass.,  became  very  wealthv.  In  the 
course  of  his  experiments  he  devised  important 
improvements  in  photography,  lithography,  lens 
grinding,  smelting,  bank-note  printing,  etc 

DIXON,  Joseph  Uoore,  American  lawyer 
and  public  oificial :  b.  Snow  Camp,  N.  C,  31  fuly 
1867.  He  received  his  education  at  Earlham 
Ollege  (Indiana)  and  at  Guilford  College 
(North  Carolina).  He  was  admitted  to  the  bar 
in  1892  aifd  has  since  practised  at  Missoula, 
Mont.  He  was  assistant  prosecuting  attorney 
1893-95(^  prosecuting  attorney  1895-97  of  Mis- 
soula County  and  member  of  the  Montana 
house  of  represenUtives  in  1900.  In  1903-07  he 
was  membu:  of  the  United  States  House  of 
Representatives,  being  elected  from  Montana  at 
large.  He  was  also  delegate-at-lai^  to  the 
Republican  National  Convention  of  1904.  In 
1907-13  he  was  United  States  Senator  from 
Montana.  He  is  publisher  of  the  Daily  Mis- 
souiian  and  the  Evening  Sentinel  of  Missoula, 
Mont. 

DIXON,  Richard  WaUoa,  EngUsh  clergy- 
man and  author:  b.  London  1833;  d.  2  Jan. 
1900.  He  was  educated  at  Oxford;  was  master 
in  the  high  school  at  Carlisle  in  1863  and  canon 
of  Carlisle  in  1874.  He  became  vicar  of  Hayton 
in  1873  and  of  Warkworfh  in  1883.  He  pub- 
lished 'Christ's  Company  and  other  Poems* 
(1861);  'Historical  Odes  and  other  Poems' 
(1864);  'Mano,  a  Poetical  History'  0883); 
'Odes  and  Eclogues'  (1884) ;  'Lyrical  Poems' 
(1885)  ;  'The  Story  of  Eudocia  and  Her  Broth- 
ers, a  Narrative  Poem'  (1887);  'Songs  and 
Odes'   (1896);  'Essay  e 
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of  England  from  the  Abolition  of  the  Roman 
Jnrisdiction'  (1880-1900).  He  was  associated 
with  Hume- Jones,  Rossetti  a(nd  Morris  in 
founding  the  Oxford  and  Cambridge  Magaaine, 
die  chief  organ  of  the  pre-Rai^aelite  scfaooL 

DIXON,  Roland  Bnrrage,  American  an- 
thropologist :  b,  Worcester,  Mass..  6  Nov.  1875. 
He  was  graduated  in  1897  from  Harvard  Uni- 
versity and  immediately  became  an  assistant  in 
anthropology  there,  becoming  instructor  in  ISpO 
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and  assistaat  professor  in  190&  He  is  it  Fellow 
of  the  AniErican  Academy  of  Arts  and  Sciences 
and  is  author  of  various  papers  and  mono- 
graphs on  the  Indians  of  California  and  the 


and  Language'  (1910);  'Maidu  Texts'  (1912). 
DIXON,  Thomas,  American  novelist  and 
playwright:  b.  Shelby.  N.  C,  U  Jan.  1864.  He 
was  graduated  at  Wake  Forest  College,  N.  C, 
1883,  and  Greensboro,  N.  C,  Law  School  1886, 
and  admitted  to  the  bar  in  the  last-named  year. 
After  serving  from  18S4-86  as  member  of  the 
legislature  in  North  Carolina  he  resigned  to 
enter  the  Baptist  ministry.  He  was  pastor  in 
Raleigh,  N.  C,  1887;  Boston.  Mass.,  1888-89, 
and  New  York  1889-99.  Among  his  works  are 
'Living  Problems  in  Religion  and  Social 
Science'   (1891):  'What  is  Religion?'  (1892); 


DIXWELL,   John,   Engtiib   regicide:    b. 

1608;  d.  18  March  1689.  inT646  he  was  elected 
member  for  Dover  in  the  House  of  Ojmmons, 
was  one  of  the  judges  who  condemned  Charles 
I  to  death  and  signed  the  warrant  After  the 
reaction  in  England  which  placed  Charles  II 
upon  the  throne,  and  caused  himself  and  his 
associates  in  the  trial  to  be  excepted  from  the 
general  pardon,  he  escaped  to  America,  changed 
his  name,  taking  that  of  John  Davids,  and  lived 
undiscovered  among  the  inhabitants  of  New 
Haven,  where  he  was  married  and  left  children. 
In  1664  he  visited  two  of  his  fellow  regicides, 
Whalley  and  Gofie,  who  had  found  a  refuge 
amid  the  solitudes  of  Hadley,  Mass.  His 
favorite  stui^  in  exile  was  f^leigh's  'History 
of  the  World,'  and  he  cherished  a  constant  faith 
that  the  spirit  of  liberty  in  England  would  pro- 
duce a  new  revolution.     Consult  Stiles,   'His- 


Spots>  (1903);  'The  One  Woman'  {19C0) ; 
'The  Oansman'  (1904) ;  'The  Life  Worth  Liv- 
ing' (1905);  'The  Traitor'  (1907);  'Com- 
rades' (1909):  'The  Root  of  Evil'  (1911); 
<The  Sins  of  the  Father'  <1912)  ;  'The  South- 
erner' (1913);  'The  Victim'  (1914);  'The 
Foolish  Virgin'  (1915) ;  'The  Fall  of  a  Nation' 
(1916).  He  was  made  dircctor-«eneral  of  the 
National  Drama  Corporation  (1915). 

DIXON,  Wniiun  Hepwortli,  En^ish  au- 
thor: b.  Manchester,  30  June  1821;  d.  London, 
27  Dec.  1879.  In  1849  he  published  a  memoir  of 
Howard,  the  philanthropist,  foUowed  by  the 
•Life  of  William  Penn'  (1851),  and  tqr  a  work 
on  Admiral  Blake  (1852).  In  1853  he  became 
editor  of  the  AthetMum^  a  post  which  he  re- 
tained till  1869.  During  this  period  he  pub- 
lished several  very  popiriar  works,  including  the 
'Persona!  History  of  Lord  Bacon.'  After  his 
retirement  from  the  Athenerum  he  wrote  some 
■25  volumes  of  history,  travel  and  fiction. 

DIXON,  William  Macneik,  English 
scholar:  b.  India  !866.  He  was  educated  at 
Trinity  College,  Dublin,  and  has  been  professor 
of  English  literature  in  the  University  of  Glas- 
gow from  1904.  He  has  published  'English 
Poetry  from  Blake  to  Brownmg' ;  'A  Tennyson 
Primer' ;  'In  the  Republic  of  Letters' ;  'History 
of  Trinity  College,  Dublin' ;  'English  Epic  and 
Heroic  Poetry.' 

DIXON,  III.,  county-seat  of  Lee  County, 
situated  on  the  Rock  River,  about  65  miles  above 
its  jimction  with  the  Mississijipi  River  and  on 
the  Illinois  Central  and  the  Chicago  and  North- 
western railroads.  The  city  contains  a  court- 
house, public  library,  the  Rock  River  Military 
Instilul^  the  Northern  Illinois  Normal  School 
and  the  Rock  River  Chautauqua.  The  industrial 
establishments  of  the  city  comprise  shoe  fac- 
tories, wagon  works,  condensed  milk  factories, 
farm  implement  works,  furniture  and  wire  cloth 
works  and  a  Portland  cement  factory.  The  city 
was  first  settled  in  1836;  in  1911  the  commission 
plan  of  government  was  put  in  operation.  Pop. 
8,000, 

DIXON  BNTSANCB,  a  strait  on  the  west 
coast  of  North  America,  separating  Queen 
Charlotte  Islands  from  the  Prince  of  Wales 
Archipelago,  and  so  dividing  British  territory 
from  a  part  of  Alaska.  It  is  about  100  miles 
kmg  from  east  to  west  and  70  miles  wide. 


DIZFUL.  dex-fool',  Persia,  capital  of  the 
province  of  Arabisian,  about  19()  miles  west  of 
Ispahan,  on  the  river  Diz.  It  has  over  35  sacred 
tomt>G,  and  nearly  as  many  mosques,  a  number 
of  schools  and  oaths;  but  on  account  of  ihe 
heat  half  of  the  town  consists  of  subterranean 
excavations  in  the  rock.  The  river  is  crossed 
by  a  handsome  bridge  of  22  arches.  The  chief 
article  of  commerce  is  indigo.  Its  pens,  made 
of  oak,  are  famous  throughout  Uie  Orient. 
Pop.  about  25,00a 

DJEZZAR,  liz'zir  (<butcber>),  the  name 
given  to  Achmed  Pasha:  b.  Bosnia  about  1735: 
d.  Acre  1804.  He  was  bom  In  Bosnia  of 
Christian  parents,  but  embraced  Mohammedan- 
inn.  He  was  famous  for  his  obstinate  defense 
of  Acre  against  Napoleon  I.  He  rose,  through 
murder  and  treason,  from  the  condition  of  a 
slave  to  be  pasha  of  Acre.  In  the  beginning  of 
1799  the  French  entered  Syria  from  Egypt,  and 


induced  t' 

do^gedness  of  his  defense  that  Bonaparte  v 

obliged  to  retire  on  21  May. 

DHITRIBFF,  mIt'rvJEf,  Radko,  Bulgarian 
general:  b.  Grodez,  Bulgaria,  then  a  TNirtdsh 
province.  When  his  country  obtained  her  inde- 
pendence (1878)  he  was  one  of  the  first  pupils 
to  pass  through  the  new  military  academy  at 
Sofia.  The  Bulgarian  army  being  then  eoureiy 
under  Russian  control,  he  completed  his  stadies 
in  Saint  Petersburg  (Petrograd),  and  returned 
home  with  the  rank  of  captain  on  the  eve  of 
the  Serbo^ Bulgarian  War  of  1885.  immedi- 
ately promoted  to  colonel,  DmitrielT  commanded 
a  regiment  in  the  Slivnitza  campaign.  He  be- 
came implicated  in  the  conspiracy  which  led  to 
the  abdication  of  Prince  Alexander.  Driven 
out  of  the  country  by  Stambulov,  Dmitrieff 
served  over  10  years  in  the  Russian  army,  but 
relumed  after  the  accession  of  Prince  —  now 
King  —  Ferdinand.  In  1902  he  was  made  chief 
of  the  general  staff  and  placed  in  command  of 
the  military  district  on  the  Turkish  frontier.  In 
the  first  Balkan  War  (tj,  v.)  he  commanded  one 
of  the  Btilgarian  artnies  and  won  the  first 
victory  of  Kirk  Kilisseh.  He  was  regarded  as 
a  popular  hero,  but  weary  of  the  quarrels 
among  the    Balkan   Allies,   he   re-entered  the 
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Russian  service  as  a  general.  In  tile  European 
War  he  was  one  of  the  youngest  of  the  great 
army  leaders.  When  Bulgaria  refused  to  aid 
Serbia  against  Austria,  EimitriefF  returned  all 
his  decorations  to  [Qng  Ferdinand  and  definitely 
cast  in  his  lot  with  the  Russians.  He  per- 
formed marvels  of  fitting  in  the  Galidan  and 
Carpathian  campaigns.  When  von  Mackensea 
began  his  great  Galidan  drive  in  the  spring  of 
1915,  he  opened  his  attack  against  the  Dnnaiec- 
BiaTa  line  held  by  Dmitriel^  broke  through  at 
Gorlice,  and  inflicted  a  severe  defeat  upon  the 
Russians,  which  resulted  in  the  recon()nest  of 
the  whole  province  for  Austria.  Draitrieff  was 
relieved  of  his  command  and  brought  before 
a  military  tribunal  As  bis  failure  was  due  to 
lack  o£  artillery  he  was  honorably  acquitted 
and  reinstated.  He  served  with  distinction  two 
years  longer  and  resigned  in  July  1917.  See 
War,  Eubopeam  —  Gauoan  and  Cabfathiam 
Campaigns. 

DNIEPER.  ne'p£r  (Russian,  Dnjefr, 
dnyep'er;  andent  Bobysthenes),  a  river  of 
Russia  which  rises  in  the  government  of  Smo- 
lensk, flows  south  to  Kiev,  then  southeast  to 
Ekaterinoslaff.  Here  it  takes  a  southerly  direc- 
tion, flowing  between  steep,  rocky  banks  and  at 
a  very  swifi  rate  through  rai>ld8  which  require 
the  most  expert  pilots  to  bring  a  vessd  over 
them  in  safetv  and  then  only  at  high  water. 
From  Alexanarovsk  the  direction  is  toward  the 
southwest.  It  gradually  forms  the  estuary 
called  the  Dnieper  Liman  and  flows  into  the 
Black  Sea  near  Kherson.  The  river  begins  to 
be  navigable  above  Smolensk.  It  has  a  total 
length  of  over  1,400  miles.  The  watershed  or 
basin  of  the  Dniper  is  about  202,000  square 
miles  iu  extent  and  is  inhabited  by  a  population 
estimated  at  14,000,000,  who  cultivate  this  fertile 
region  famous  for  its  black  soil.     The  fishing 


normal  times  is  about  $60,000,000,  and  consists 
chiefly  of  lumber  and  grain.  The  Beresitta 
Canal  connects  the  river  with  the  Baltic,  via 
the  Beresina,  Dwina,  the  Pripel  and  the  Dnie- 
per-Bug and  Niemen  canals.  It  is  closed  to 
navigation  in  its  upper  course  during  the  winter 
months  but  its  lower  course  is  dosed  only  for 
about  two  months  in  midwinter. 


r  Damastus),  a  large  river  of  Europe,  which 
nas  its  source  in  a  lake  in  the  Carpathian  Uoun- 
lains,  in  Austrian  Galida.  Near  Khotin  it 
crosses  the  Russian  frontier  and  flows  in  a 
southeastern  direction  generally  with  many 
windings.  It  forms  the  boundaries  between 
Bessarabia  and  Podolia  and  Kherson.  It  flows 
into  the  Black  Sea  between  Ovidiopol  and 
Adarman.  Its  length  is  over  850  miles,  360 
of  which  are  in  Austria.  Jts  basin  is  about 
30,000  square  miles  in  extent ;  is  mostly  htfih 
land.  There  are  rapids  at  Yampol.  The  chief 
afRuents  of  the  Ehiiester  arc  the  Sereth  and  the 
Siry.  Modern  improvements  have  made  the 
river  navigable  from  Khotin  to  the  sea  and  its 
annual  volume  of  commerce  is  very  great,  con- 
sisting for  the  most  part  of  grain  and  lumber. 
It  abounds  in  fish  which  are  also  a  source  of 
wealth  and  the  catching  of  which  gives  a  means 
of  livelihood  to  thousands. 


DOAB.  doo'ib  (Sanskrit,  «Two  Waters'), 
a  name  in  Hindu  applied  indiscriminately  to 
any  tract  of  country  between  two  rivers,  bat 
cspedally  to  the  tract  between  the  Ganges  and 
the  Jumna  Hi  the  United  Provinces.  It  is  500 
miles  long  and  55  broad.  It  is  the  greatest 
wheat-producing  area  in  the  United  Provinces. 
Its  rich  alluvial  soil  is  irrigated  by  three  canals. 
Other  similar  tracts  have  their  distinctive  name, 
as  the  Bari  Doab,  between  the  Bias  and  Ghara 
and  tile  Ravi ;  the  Rechna  Doab,  between  the 
Ravi  and  the  Chenab;  the  Jech  Doab,  between 
the  Jhelum  and  the  Chenab,  the  Sind  Sagar 
Doab,  between  the  Indus  and  the  Jheluro,  The 
canal  parallel  to  the  Junina  from  Delhi  to 
Fyiabad  is  called  the  Doab  Canal. 

DOAK,  dSk,  Samuel,  American  Presbyterian 
clergyman ;  b.  Augusta  County,  Va.,  1  Aug. 
1749;  d.  Bethel,  N.  C,  12  Dec.  1830.  He  was 
graduated  from  Princeton ;  was  for  a  time 
tutor  in  Hampton  Sidn^  College:  and  was 
licensed  to  preach  in  1777.  He  first  settled 
at  Holston,  and  later  at  Salem,  Tenn.,  whtre 
he  built  a  small  church,  formed  the  Salem 
congregation,  and  established  a  school,  the  Crst 
organized  in  the  Mississippi  Valley  west  of  the 
Alleghanies.  It  was  incorporated  in  1785  as 
Martin  Academy,  and  in  1795  became  Wash- 
ington College;  Doak  was  its  president  from 
1795  to  1818.  He  then  removed  to  Bethel, 
where  he  founded  Tusculum  Academy.  He 
was  known  as  'the  apostle  of  leaming  and 
religion  in  the  West." 

DOANB,  dOn,  Oeorge  Hob«rt,  American 
Roman  Catholic  clergyman;  b.  Boston,  Mass., 
5  Sept.  1830;  d.  Newark,  K.  J.,  20  Jan.  1905. 
He  was  graduated  at  TefTerson  Medical  College 
in  IS-W,  became  a  deacon  in  the  Protestant 
Episcopal  Church,  bat  later  entered  the  Roman 
Catholic  Church  and  was  ordained  priest  in 
1857.  In  1873  he  was  made  vicar-general  of 
Newark,  N,  J.,  and  in  1886  the  Pope  made  him 
a  domestic  prelate  with  the  title  of  monsignorc. 
He  wrote:  'First  Principles';  'Exclusion  of 
Protestant  Worship  from   Rome,'    etc. 

DOANB,  George  Washington,  American 

Episcopal  bishop:  b.  Trenton,  N.  J.,  27  May 
1799;  d.  Buriington,  N.  j.,  27  April  1859.  He 
was  educated  at  Union  College  and  the  General 
Theological  Seminary  in  New  York.  He  was 
ordained  deacon  iu  1821  and  priest  two  years 
later,  having  become  in  the  meantime  an  as- 
sistant in  Trinity  Parish,  New  York.  Here  he 
remained  until  1824,  when  he  was  aM»ointed 
professor  of  rhetoric  and  bellet'lettres  in  Wash- 
ington (now  Trinity)  College,  Hartford.  This 
position  he  held  for  four  years,  going  then  to 
Boston  as  assistaiit  and  afterward  rector  of 
Trinity  Church.  In  1832  he  was  consecrated 
bishop  of  New  Jersey,  and  took  up  his  resi- 
dence in  Burlington,  N.  J.,  combining  the 
rectorship  of  Saint  Mary's  Church  vi&  the 
episcopate  until  his  death.  Besides  a  vi^rous 
prosecution  of  general  religious  work  m  his 
diocese,  he  devoted  himself  espedally  to  the 
promotion  of  Christian  education.  Iu  1837  he 
founded  Saint  Mary's  Hall,  a  boarding  and  day 
school  for  girls,  at  Burlington,  and  in  1846  or- 
ganized Bnrrmgton  College  in  the  same  town. 
.His  zeal  in  this  direction,  combined  with  incom- 
plete knowledge  of  business  prindples,  led  to 
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finandal  embarrassniait  ard  ultitnatdy  to  pre- 
sentment for  trial  before  his  brother  bishops; 
but  though  twice  brought  up,  the  charge  was 
unanimously  dismissed  In  many  ways  Bishop 
Doane  was  far  in  advance  of  his  time,  advocat- 
ing daily  services  and  the  free  church  system 
when  they  were  practically  unknown  in 
America.  He  left  a  large  number  of  published 
sermons,  lectures  and  essays,  aod  was  also  a 
poet  of  no  mean  ability,  his  best-known  poems 
being  that  beginning  'What  is  That,  Mother?) 
and  the  well-known  hymn  'Softly  Now  the 
Li^t  of  Day.' 

DOANE,  WlUiftm  CrOKwell,  American 
Protestant  Episcopal  bishop,  b.  Boston,  2 
March  1832;  d  Albany,  N.  Y„  17  May  1913. 
He  was  a  son  of  G.  W.  Doane  (q.v.).  He  was 
ordained  deacon  (1853)  and  priest  (1856)  in 
Saint  Mary's  Church,  Burlington,  N.  J.,  serving 
as  assistant  there  until  the  latter  date,  when  he 
took  charge  of  Saint  Barnabas'  Church,  Bur- 
lington. He  succeeded  his  father  in  the  rector- 
sh^  of  Saint  Mary's  (1859-61),  and  after  hold- 
ing rectorships  at  Hartford,  Conn.  (1861-67), 
and  Albany  (1867-69),  became  in  the  year  last 
named  the  first  bishop  of  Albany;  on  the  divi- 
sion of  the  large  diocese  of  New  York.  In 
this  position  he  acquired  a  reputation  as  a  wise 
and  statesmanlike  administrator,  and  a  diligent 

Sromoter  of  religious  education.  Saint  Agnes' 
chool  at  Albany  was  founded  by  him.  He 
took  a  prominent  part  in  the  second,  third  and 
fourth  Lambeth  Conferences,  and  in  the  dis- 
of    the    American 


the  cathedral  system,  and  spent 
much  labor  on  its  organization  at  Albany,  in- 
cluding the  erection  of  a  magnificent  cathedral. 
In  1902  he  was  chosen  chancellor  of  the  regents 
of  the  University  of  the  State  of  New  York. 
His  most  important  literary  work  is  his  'Life 
of  Bishop  George  Washington  Doane*  (1860). 
He  has  published  also  'Mosaics,  or  the  Har- 
mony of  the  Collects,  Epistles,  and  Gospels' 
(1881):  'A  Catechism  of  the  (Christian  Year'; 
'The  Manifestations  of  the  Risen  Lord' ; 
'Rhymes  from  Time  to  Time»  (1901). 

DOANB,  William  Howard,  American  com- 
poser: b.  Preston,  Conn.,  3  Feb.  1831 -.  d.  Cin- 
cinnati. Ohio  24  Dec.  1915.  He  was  chief  edi- 
tor of  the  Baptist  'HymnaL'  and  composed 
numerous  popular  evangelistic  hymns  and  songs. 
He  also  published  more  than  20  collections  of 
hymns  and  several  cantatas.  He  early  removed 
to  Cincinnati  where  he  was  president  and  gen- 
eral manager  of  a  firm  of  manufacturers  of 
wood-worlang  machinery  from  1861  till  his 
death. 

DOBBIN,  Junes  Cochrane,  American 
statesman:  b.  Fayetteville,  N.  C.  1814;  d  there, 
4  Aug.  1857.  He  was  graduated  at  the  Uni- 
versity of  North  Carolina  in  1832,  studied  law, 
was  admitted  to  the  bar  in  1835  and  practised 
in  Fayetteville.  He  was  elected  to  Congress 
from  North  Carolina  as  a  Democrat,  and  served 
from  1  Dec.  1845  to  3  March  1847.  He  was  a 
member  of  the  State  legislature  in  1848-52  and 
was  chosen  speaker  in  1850.  He  was  a  member 
of  the  Democratic  National  Convention  at 
Baltimore  in  1852,  and  appointed  Secretary  of 
the  Navy  by  President  Pierce,  serving  from  7 
March  1853  to  6  Manii  1857. 


DOBBS  FERRY,  N.  Y.,  residential  village 
in  Westchester  Comity,  on  the  Hudson  River, 
and  on  the  New  Yoric  Central  and  Hudson 
River  Railroad,  25  miles  north  of  the  city  ball. 
New  York.  The  Yoi^ctown  campaign  was  out- 
lined and  planned  here  by  Generals  Washington 
and  Rochambeau  in  the  Livingston  manor  house, 
and  in  the  same  place,  in  1783,  took  place  the 
conference  between  Clinton,  Carleton  and  Wash- 
ington. The  first  salute  Sred  by  a  British  war 
sloop  to  the  American  flag  was  given  opposite 
this  place.  At  present  Dobbs  Ferry  is  mainly 
a  fashionable  residential  suburb  of  the  metrop- 
olis. It  is  pleasantly  situated  at  the  widest  part 
of  the  Hudson  River,  called  the  Tappan  Zee. 
It  is  the  seat  of  the  Masters  School  for  Giris, 


DOBERBINER,  d£^e-rf-^«T:  Johaan  Wolf- 
gasf,  German  chemist :  b.  Hof,  Bavaria,  15  Dec 
1780;  4  Jena,  24  March  1849.  He  was  professor 
of  pharmacy  and  chemistry  at  Jena  for  39 
years,  and  discovered  the  combustibility  of 
platinum,  the  apparatus  for  utilizing  which  is 
known  as  Dobereiner's  lamp  (q.v.).  He  pub- 
lished 'Zur  Pneumatischen  Chemie,'  and  other 
works.  His  correspondence  with  Goethe  and 
Chades  Augustus  of  Weimar  appeared  in  1856. 

DOBEI^INBR'S  LAMP,  a  contrivance  for 
producing  an  instantaneous  light,  invented  by 
Professor  Dobereiner,  of  Jena,  in  1824,  and  in 
wide  use  before  the  introduction  of  the  sulphur 
match.  The  light  is  produced  by  tiirowing  a 
jet  of  hydrogen  gas  upon  recently  prepared 
spongy  platinum,  whereupon  the  metal  instantly 
becomes  red  ho^  and  then  sets  £re  to  the  gas. 
The  action  depends  upon  the  readiness  with 
which  spongy  platinum  absorbs  gases,  more 
especially  oxygen  gas.  The  hydrogen  is  brought 
into  such  close  contact  with  oxygen  (derived 
from  the  atmosphere)  in  the  pores  of  the  plati- 
num that  chemical  union,  attended  with  evolu- 
tion of  light,  takes  place. 


called  Bazarjik.  It  contains  a  mosque  and  s. 
number  of  churches.  It  was  twice  captured  by 
the  Russians,  in  1774  and  1810.  An  important 
fair  is  held  here  annually.    Pop.  about  15,000. 

DOBRIZHOFFER,  deTirtts-hftf-tr,  Martin, 
a  Jesuit  missionary  to  the  native  tribes  of  Para- 
guay and  author  of  a  voluminous  and  celebrated 
memoir  on  the  Abipones,  a  Paraguayan  tribe :  b. 
Gratz,  Styria,  7  Sept.  1717;  d  Vienna,  17  July 
1791.  At  the  age  of  19  he  entered  the  Jesuit 
order  and  in  1749,  having  been  ordained  priest, 
was  assigned  to  the  mission  of  Paraguay,  in 
which  he  spent  18  years.  On  the  expulsion  of 
the  Jesuits  from  the  Spanish  possessions  in  1767 
he  returned  to  Austria,  where  he  passed  the  re- 
mainder of  his  life,  devoting  his  leisure  to 
writing  his  memoir  'Histona  de  Abiponibtis, 
ctc.^>  or  in  its  English  title,  'A  history  of  the 
Abipones,  a  cavaUcr  and  warlike  pe<9le  of 
Paraguay,  enriched  with  copious  otMcrvationi 
on  the  barbarous  natives,  rivers,  beasts,  amphi- 
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A  traoslatKHi  of  the  work  (somewhat  abridged) 
by  Sara,  S.  T.  Coleridge's  dau^ter,'  was  putr- 
lished  in  three  targe  volumes  (1822). 

DOBROLYUBOV,     d6-br6-lyoo'b6v,     or 
dfib-rSryu-bofl,  Nikolai  Alcxandrovich,  Rut- 


by  heart  several  fables  from  Krylov's  col- 
lections. At  school  he  was  considered  as 
an  enfant  prodige  and  at  hoiDC  be  spent  all 
bis  time  in  the  library  of  his  father  in  which 
were  many  books  on  science  and  art.  At  the 
age  of  13  he  wrote  several  original  poems  of 
considerable  merit  and  translated  inio  Russian 
verse  some  of  Horace's  best  poems.  Owing 
partly  to  the  influence  of  his  father  (a  parish 
priest)  and  partly  to  his  own  inclination  to 
religion  he  oecame  greatly  devoted  to  the 
Christian  inith  and  the  Orthodox  Church,  which 
love  he  showed  by  a  rough  asceticism.  During 
bis  studies  at  the  University  of  PelroG|rad  in 
1854  Dobrolyubov  lost  in  a  rapid  succession  his 

Girents  and  a  sister.     Poverty  and  sorrow  de- 
yed  his  literary  career  until  1855,  when  be 


which  astonished  the  critics  by  their  manifesta- 
tion of  deep  erudition.  His  stories  'Donos' 
C*Report»)  and  'Dyeleiz'  («The  Versed"!  had 
a  great  success  and  improved  considerably  his 
financial  afTairs.  Having  lost  all  his  dear  ones, 
his  heart,  refined  by  suffering,  became  (1858)  an 
easy  pr^  to  the  eves  of  a  beautiful,  chaste  but 
extremely  carelessly  educated  girl  with  whom  he 
lived  for  some  time,  but  from  whom  he  had  to 
separate  on  account  of  her  vulgarity.  However, 
he  nev«r  forgot  tiie  good  in  that  woman  and 
under  great  strain  he  sent  her  at  regular  inter- 
vals pecuniary  aid  until  her  death.  After  (his 
be  had  several  other  unfortunate  love  affair? 
which  convinced  him  that  his  peace  lay  only  in 
literature,  and,  indeed,  until  1860  he  was  ex~ 
Iremely  busy  writing  criticisms  on  novels,  ptays, 
stories,  etc..  for  the  leading  periodicals  of  the 
capital.  All  his  brilliant  criticism  carries  the 
seal  of  the  spirit  of  the  sii(lie«  in  Russian  Ihera- 
ture  which  was  then  in  a  transient  state  from 
Hegel's  metaphysics  to  the  realism  of  the  Ei«- 
lish  and  French  philosophers,  from  mystic  dual- 
ism to  plain  monism  and  utilitarianism.  His 
critical  studies,  'The  Dark  Czardooi,'  'Spark 
of  Light  in  the  Dark  Ciardom,'  <When  wil!  the 
To-Etty  come?'  etc.,  exhibit  a  powerful  realism, 
deny  the  theory  of  nationalism  in  literature  and 
contain  a  deep  and  universal  analysis  of  the 
most  essential  sides  of  the  Russian  life. 

DOBRUDJA,  do-bru'ja,  or  DOBRUD- 
SCHA.  Rumania  (the  ancient  ScythU  Minor), 
territory  forming  the  southern  division  of  the 
kingdom.  Its  boundaries  are  the  river  Danube 
on  the  north.  Bulgaria  on  the  south,  the  Black 
Sea  on  the  east  and  the  Danube  on  the  west. 
Until  the  Treaty  of  10  Aug.  1913,  signed  at 
Bucharest,  its  area  was  only  6,000  square  miles, 
but  at  that  time  it  received  an  addition  of  3,506 
square  miles.  It  has  a  mixed  population  o£  Bul- 
garians, Circassians,  Greeks,  Roumanians,^  Tar- 
tars, Armenians,  Jews  and  Turks,  numbering  in 
all  about  500.000.  of  which  about  200,000  came 
with  the  new  territory  in  1913.  Until  1378  the 
Dobrudia  formed  lart  of  BiJgaria.  An  ex- 
ceedin^y  fertile  region  it  has  alw^s  produced 
quantitiej  of  cereals,  beets,  grapes,  forage  crops 


educated  at  Leipzig.  Halle,  Berlin  and  Jena,  and 
in  I899-I904  served  as  professor  extraordinarv 
at  the  last-named  institution.  In  1904  he  v^s 
appointed  to  a  chair  at  Strassburg,  in  1910  at 
Breslan  and  in  1913  became  professor  of  New 
Testament  exegesis  at  Halle.  He  has  published 
several  anthontative  works  dealing  with  the 
history  of  the  apostolic  age.  These  include 
'Kerygma  Petri'  (1893);  'Sludien  zur  Text- 
krilik  der  Vulgata>  (1894)  ;  'Die  urchrislliche 
(lemeindc'  (1902;  Eng.  trans.,  'Christian  Life 
in  the  Primitive  Church,'  1<*M,  probably  his 
greatest  Work)  ;  <Probleme  des  apostolischcn 
Zcitaltcrs*  (1904);  'Das  apostolische  Zeitaller* 
^1905;  in  Swedish,  English  and  French  transla- 
tions) ;  'The s salon ians'  in  Meyer's  'Kom- 
mentar'  (7lh  ed..  1909) ;  •The  Eschatology  of 
the  (Gospels'  (1910);  <Das  Decretum  Gelasi- 
annm'  (1912)  ;  *The  Influence  of  the  Bible  on 
Gviliration'   (1914). 

DOBSON,  Henry  Austin,  Eriglish  poet:  b. 
Plymouth.  18  Jaa  1840.  From  185&-1901  he  held 
an  official  position  at  the  Board  of  Trade.  His 
earliest  verses  first  appeared  in  the  magazine 
called  St.  Paul's  and  were  subsequently  pub- 
lished in  book  form  under  the  title  'Vignettes 
in  Rhyme'  (1873).  Since  then  he  has  published 
several  other  volumes  of  verse,  mcluding 
'Proverbs  in  Porcelain'  (1877) ;  'Old  Worid 
Idylls'  (1883);  <At  the  Sign  of  the  Lyre' 
(1885):  'Collected  Poems>  (1897);  "Carmina 
Votiva'  (1901).  Among  his  prose  works  may 
be  mentioned  his  Lives  of  Fielding  (1883)-: 
Steele  (1886);  Hogarth  (1879);  (kildsmith 
(1889),  and  Horace  Walpoie  (1890) ;  critical 
Wographyof  William  Hoganh  (1891)  ;  'Thomas 
Bewick  and  His  Pupils'  (1884)  ;  'Four  French- 
women' (1890)  ;  three  series  of  'Eighteenth 
Centuty  Vignettes'  (1892-^96);  'A  Paladin  of 
Philanthropy'  (1899);  'Sidewalk  Studies' 
(1892).  Many  of  his  poems  ajc  written  in 
various  French  forms,  such  as  the  triolet,  ron- 
deau and  ballade,  and  all  are  marked  by  grace- 
fulness, ease  and  meticulous  finish.  The  atmos- 
phere of  the  18th  century  hangs  like  a  garment 
over  his  most  characteristic  work,  both  in  prose 

DOBSON.  William.  English  portrait 
painter:  b.  London  1610;  d.  (Jxford,  28  Oct 
1646.  Having  acquired  considerable  skill  as  a 
painter  he  came  under  the  notice  of  Van  Dyek, 
who  introduced  him  to  Charles  I.  On  the  death 
of  his  patron  he  succeeded  him  as  scrgcant- 


terell,  Sir  Thomas  Browne's'  family,  the  iirst 
Duke  of  Newcastle,  the  Marquis  of  Montrose, 
Fairfax  and  Old  Parr;  and  in  addition  there  arc 
other  pictures  by  him,  the  chief  being  'The 
Beheading  of  St.  John.' 

DOBSON,  the  larva  of  the  great  neurop- 
terous  hellgrammite-fly  (.Corydalii  cornulHi). 
common  all  over  temperate  North  America.  The 
adult  is  among  the  largest  of  insects,  its  papery 
wings  spreadmg  more  than  four  inches ;  and 
it  is  dull  brown  in  color.  The  female  has 
strong  biting  jaws;  and  in  the  male  these  are 
extended  into   long,    curved   inslnimentg,  that 

Google 


Sl« 


DOCK— DOCTOR 


look  liKe  formidable  pincers,  but  are  harmless, 
for  they  are  used  only  in  holding  the  fen^e 
during  the  mating  process.  These  insects  fre- 
quent  swift- running  streams  and  rarely  fly 
abroad  in  the  daytime.  In  midsummer  the 
female  la/s  about  3,000  whitish  eggs  set  on  end 
in  roundish  patches  the  size  oi  a  cent-piece, 
glued  to  leaves  overhanging  water,  or  on  rocks 
near  its  surface.  The  eggs  soon  hatch,  and  the 
minute  larvx  drop  into  the  water,  descend  to 
the  bottom  and  creep  under  stones,  etc.,  where 
they  cling  to  some  firm  object  by  claw-like 
appendages  at  the  hinder  end  of  the  body.  By 
preying  on  everj'thing  that  can  be  caught  tbev 
grow  rapidly  mto  powerful,  tough-skuuea, 
creeping  marauders  two  inches  in  length.  These 
are  much  sought  after  by  anglers  for  bait,  and 
are  known  by  many  names,  as  dobson,  hell- 
grammite,  crawler,  water-grampus,  bell -devil, 
alligator,  etc.  This  aquatic  life  lasts  for 
2  years  and  11  months.  The  dobson  then 
leaves  the  water  and  crawls  about  on  land, 
seeking  a  suitable  place  for  pupation;  this 
occurs  usually  in  May,  and  a  month  later  the 
fly  emerges  and  spends  its  few  weeks  of  life 
in  securing  and  fertilizing  a  mate,  which  lays 
her  eggs  and  then  dies.  Consult  Howard, 
•Insect  Life>    (New  York  1901). 

POCB,  do's3,  a  river  of  Brazil,  rising  by 
several  streams  on  the  eastern  slopes  of  the 
Sierra  de  Mantiqueira  in  the  state  of  Minas 
Geras  and  flowing  to  the  Atlantic,  which  it 
enters  about  30  miles  northeast  of  Santa  Crui. 
It  is  about  600  miles  long  and  is  navigable  up  to 
130  miles  from  its  mouth. 


the  State  Library  at  &^nich  and  in  1811  .._ 
made  its  custodian.  Docen  made  a  critical 
examination  of  the  Old  and  Middle  High  Ger- 
man manuscripts,  which  the  secularization  of 
the  Bavarian  cloisters  caused  to  be  deposited 
imder  his  care  at  Munich.  Docen  was  the  first 
scholar  to    show    the    importance   of    the  old 

E'.osses  in  Latin  and  German  and  the  glosses  in 
alin  works  of  the  period  from  the  Sih  to  the 
12th  century  as  a  groundwork  for  a  thorough 
study  of  the  modern  German  language.  Docen 
was  a  member  of  the  editorial  staff  of  the  'Mu- 
seum fiir  altdeutsche  Litteralur  tmd  Kunst* 
(2  vols.,  Beriln  1809-11).  His  published  works 
include  'Miscellaneen  zur  Geschichte  der 
deutschen  Litieratur  tmd  Knnst*  (2  vols., 
Munich  1807-09). 

DOCKNT,  dB-tsent',  in  America,  a  term  m- 
dicating  a  member  of  the  teaching  staff  of  the 
lowest  grade.  In  the  Universihr  of  Chicago  it 
is  the  rank  next  above  that  of  fellow.  In  some 
other  institutions  it  indicates  the  hij^hcst  formal 
academic  honor,  e.g.,  Oark  University.  In 
Germany  the  decent  is  a  teacher  with  full  offi- 
cial relations  and  the  term  is  used  in  a  general 
sense  to  include  professors  of  all  grades. 

DOCETffl,  do-s«'ti,  sectaries  who  held  the 
human  nature  of  Christ  to  be  an  illusion,  phan- 
tasmal and  not  real.  The  word  is  from  the 
Greek  verb  Sontu,  lo  appear,  to  seem.  The 
DocetR  were  adherents  of  the  Gnostic  school 
and  their  peculiar  dogma  was  held  by  a  swarm 
of  Oriental  sects  which  preceded  and  outlived 
Arianism,  both  jn  lh(  East  and  West.     Their 


denial  of  the  real  humanity  of  Christ  was  made 
on  the  same  ground  on  which  Cerinthus  (q.v.) 
denied  that  the  universe  is  the  creation  of  the 
principle  of  all  good.  That  this  view  prevailed 
among  sects  in  apo&tolic  times  is  inferred  from 
a  passage  in  the  first  epistle  of  Saint  John:, 
•Every  spirit  which  confesseth  thai  Jesus  Christ* 
is  come  m  the  flesh  is  of  God;  and  every  spirit 
which  confesseth  not  Jesus  b  not  of  God.* 

DOCHHIOSIS.    See  Hookwobu  Disuse. 

DOCK,  a  name  applied  lo  a  large  section 
of  the  genus  Rumex,  Delonging  to  the  buck- 
wheat family  (Polygonaecx),  chiefly  those  that 
are  not  acia  These  are  large  perennial  herba- 
ceous plants,  with  stout  roots,  alternate,  ovate 
and  often  entire  leaves,  and  bearing  panicles 
of  small  greenish  and  usually  perfect  flowers 
in  whorls.  Their  roots  have  an  acrid  taste,  are 
astringent  and  styptic  and  were  used  in  medicine 
imtil  stronger  remedies  took  their  place.  The 
root  of  the  water-dock  (.Rumex  aquaticvs) 
makes  a  black  color  in  a  solution  of  sul[diate 
of  iron.  This  plant  was  greatly  venerated  by 
the  Druids,  who  attributed  to  it  miraculous 
qualities.  Numerous  species  of  this  genus  are 
known,  some  widely  distributed  over  the  north- 
em  hemisphere,  2Z  species  being  known  in 
eastern  and  northern  America.  One  variety, 
introduced  by  European  settlers,  was  known 
among  the  Indians  as  "the  white  man's  foot* 

DOCK  WARRANT,  a  species  of  ware- 
house receipt  given  by  a  dockowner  to  the 
owner  of  goods  specified  in  dock  warrant,  and 
engaging  to  deliver  them  to  owners  or  as- 
signees. The  Factor's  Act  in  £jiriand  has 
E laced  dock  warrants  on  the  same  footing  as 
ills  of  lading,  and  in  many  States  of  the 
American  Union  they  have  been  declared  nego- 
liable  by  statute. 

DOCKET,  or  DOCpUET  (from  'dock,* 
to  cut  short,  to  abridge),  in  law,  a  term  indiffer- 
eatly  used  for  a  summary  of  a  larger  writing; 
a  small  piece  of  paper  or  a  formal  record  of 
indidal  procedure ;  parchment  containing  the 
heads  of  a  writing;  an  aljdiabetical  list  of  cases 
in  a  court;  or  a  catalogue  of  the  names  of  the 
parties  who  have  suits  depending  in  a  court. 

DOCKS.    See  Harboks,  Docks  amd  Break- 

DOCTOR,  a  term  meaning  teacher,  or  in- 
structor, applied  by  the  ancient  Romans  to  those 
who  delivered  public  lectures  upon  philosophical 
subjects.  In  the  Middle  Ages,  from  the  I2ih 
century,  it  came  into  use  as  a  title  of  honor 
borne  by  men  of  great  learning,  as  by  Thomas 
Aquinas  (Doctor  Angelicus) ,  Duns  Scotus 
(Doctor  Subtilts),  Roger  Bacon  (Doctor  Mira- 
bihs),  Bonaventura  (I3octor  Seraphicus)  and 
other  distinguished  schoolmen.  It  was  first 
made  an  academical  title  at  the  University  of 
Bologna,  in  Italy,  which  received  from  the 
emperor  the  right  of  appointing  doctorcs  legum 
(doctor  of  laws).  The  University  of  Paris  fol- 
lowed in  1145.  Soon  after  the  popes  granted 
the  universities  the  right  of  appointing  daelores 
canomtm  el  dferelalium  (teadiers  of  the  canon 
law) ;  and  when  the  study  of  the  dvil  law  came 
(o  be  combined  with  that  of  the  canon  law,  the 
title  was  changed  to  doctor  ulrtutque  juris  (that 
is,  teacher  of  both  laws).  The  facnlties  of 
theology  and  medicine  followed  that  of  law  in 
conferring  this  title.    In  the  universiti??  qf  G«- 
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many  Ike  title  of  Doctor  of  f%i1osophy  f  Ph.D.) 
is  that  which  regularly  corresponds  to  U,A.  in 
Great  firitain  and  in  America,  the  frfillosoi^ical 
faculh'  corresponding  to  the  faculty  of  arts. 
The  aegrce  of  Bachelor  is  subordinate  to  that 
of  Master  and  Doctor.  The  decree  of  Doctor 
is  either  conferred  pubUdr,  with  certain  cere- 
monies, or  bj  diploma.  Iti  many  oses  it  is 
merely  an  honorary  degree,  in  other  cases  it  is 
conferred  after  examination  or  when  the  per- 
son receiving  it  has  presented  a  suf&dent  thesis 
oa  a  subject  connected  with  the  branch  of  study 
to  which  the  degree  distinctively  belongs.  In 
Great  Britain  and  the  United  Stales  the  degrees 
of  D.D.  (Doctor  of  Divinity),  LL.D.  (Doctor 
of  Laws)  and  M.D.  (Doctor  of  Medicine) 
have  long  been  conferred,   the  first  two  being 

SEnerally  honorary.  At  some  of  the  universities 
le  degrees  of  D.Lit.  (Doctor  of  Literature) 
and  D.Sc.  (Doctor  of  Science)  have  been  in- 
stituted in  comparatively  recent  timet,  at  some 
also  that  of  D.Phil.  (Doctor  of  Philosophy). 
The  degree  of  Doctor  of  Husic  is  conferred  at 
the  universities  of  Oxford,  Cambridge,  Dublin, 
London  and  Kdinburgh.  The  degree  may  be 
honorary  or  conferred  after  exatnination.  See 
Univebsitvi  Deckee,  AcAt^uic;  and  consult  the 
authorities  there  referred  to ;  consult  also 
Denifle,  'Die  Universitaten  des  Mittelalters  bis 
1400>  (Berlin  1885)  ;  Rashdall,  'Universities  of 
Europe  in  the  Middle  Ages'  (Oxford  1895). 
Curious  accounts  of  the  revelry  attending  the 
ceremony  of  confening  degrees  at  Oxford  will 
be  foiuid  in  Anthonji  i  Wood's  'History  and 
Antiquities  of  the  University  of  Oxford'  (Lon- 
don 1796). 

DOCTOR  ANGSLICUS,  or  ANGELIC 
DOCTOR,  a  title  bestowed  by  common  con- 
sent of  the  schoUistic  divines,  and  ratified  by 
the  modems,  upon  Saint  Thomas  Aquinas.  Sec 
Aquinas,  Tbouas;  Docifw  of  tbb  CsmcH. 

DOCTOR  JKKYLL  AND  MR.  HYDE, 
The  Stnmge  Case  of.  Robert  Louis  Stevenson's 
powerful  allegory  of  dual  personality,  'TTie 
Strange  Case  of  Dr.  Jekyll  and  Mr.  Hyde,'  has 
created  so  enduring  an  impression  that  'TekylP 
and  "Hyde*  have  become  proverbial  symbols  of 
the  good  and  the  evil  in  human  nature. 

Dr.  Jekyll,  through  the  agency  of  a  drug, 
is  enabled  to  assume  at  will  a  dwarfish,  repulsive 
form  embodying  all  the  evil  in  his  nature,  so 
that  in  this  shape,  under  the  name  of  Edward 
Hyde,  he  may  indulge  his  baser  desires.  A  re- 
newal of  the  same  potion  enables  him  to  re- 
assume  the  tall  form  of  the  benevolent  physi- 
cian, dominated  by  the  better  side  of  his  per- 
sonality—  until  the  failure  of  the  supply  of  the 
drug  leads  to  the  inevitable  catastrophe. 

The  inception  of  the  tale  is  traced  to  Steven- 
son's recollections  of  nursery  traditions  of  the 
notorious  Deacon  Brodie,  who  was  a  respcclable 
artisan  bv  day  and  a  burg^jar  b)r  night,  sup- 
plemcutea  by  later  reading  of  articles  on  sub- 
consciousness. But  the  stor^  actually  shaped 
Itself  in  a  terrible  dream  while  the  author  was' 
suffering  from  a  hectic  fever.  In  three  days 
Stevenson  had  written  a  first  draft  of  30,000 
words,  only  to  burn  it  and  to  complete  the  final 
version  in  three  days  more.  The  story,  pub- 
lished in  January  1886,  in  paper  covers,  had  a 
sale  of  nearly  40,000  copies  m  six  months  in 
England  alone,  and  was  made  the  subject  of 
and    editorials.      It    was    extensively 


pirated  in  the  United  States,  where,  however, 
further  popularited  by  three  dramatizations,  jt 
made  the  author's  reputation.  In  a  letter  to 
Stevenson,  John  Addtngton  Symonds  doubted 
■whether  anyone  had  the  right  so  to  scrutinize 
the  ativsmal  depths  of  personality" ;  adding, 
however,  'The  art  is  burning  and  intense.  The' 
Feau  de  Chagrin  disappears,  and  Poe's  work  is 
water.  Also  one  discerns  at  once  that  this  is 
■  on  allegory  of  all  two-natured  souls  who  yield 
«»»ciousIy  to  evil.  Most  of  us  are  oa  the 
brink  of  educating  a  Mr.  Hyde  at  some  cfodi 
of  our  being.* 

DOCTOR  SYNTAX,  The  Three  Tonrs 
of,  a  series  of  three  books  (ptdilished  1812.  1820 
1^1)  by  William  Combe,  written  in  verse  and 
depicting  the  adventures  of  a  certain  Dr.  Syntax, 
clergyman  and  teacher,  who,  on  his  horse 
Grtczle,  sets  out  in  the  first  book  'in  search  of 
the  picturesque";  in  the  second,  in  search  of 
consolation ;  and  in  the  third,  in  search  of  a 
wife.  The  three  bools  were  published  together 
In  1826.  The  work  is  marked  by  mild  satire, 
and  describes  many  well-sketched  types  of  char- 
acter and  class. 

DOCTOR  OF  THE  CHURCH,  a  name 

S'ven  to  certain  eminent  churchmen.  Benedict 
IV  gave  as  the  things  required  to  make  a  man 
a  Doctor  of  the  Church:  first,  learning  so 
eminent  as  to  fit  him  to  be  a  doctor  in  the 
Church  and  a  doctor  of  the  Church;  second, 
heroic  sanctity;  third,  the  title  must  be  con- 
ferred by  a  declaration  of  the  Pope  or  of  a 
Kneral  conncil.  The  third  has  not  always  been 
listed  upon.  In  canon  law  four  Doctors  of 
the  Church  are  named:  Jerome,  Gregory,  Am- 
brose, Augustine.  Others  are  called  doctors 
without  the  formal  declaration  of  Pope  or  coun- 
cil: Chiysostom,  Gregory  Nazianzen,  Anselm, 
Isidore,  Peter  Chrysologus,  Hilary,  AthanasiuJ 
and  Basil  have  not  the  full  office  proper  to 
doctors.  Others  who  have  been  added  by  dec- 
laration of  popes  are  Saint  Thomas  Aquinas, 
Saint  Bonaventura,  Saint  Leo,  Saint  Bernard, 
Saint  Alphonsus  Liguori  and  Saint  Francis  de 

DOCTOR-FISH.    See  Sukgeon-Fish. 

DOCTORS'  COMMONS,  in  Enriand.  the 
popular  name  for  the  courts  and  offices  for- 
merly occupied  by  the  body  incorporated  in 

1?68  under  the  title  of  "The  College  of  Doc- 
tors of  Law  exercent  in  the  Ecclcsiasiical  and 
Admiralty  Courts,*  This  body  took  the  place 
for  older  institutions  of  Doctors'  Commons, 
founded  in  1568,  the  buildings  of  which  were 
destroyed  in  the  Great  Fire  of  1666  and  rebuilt 
in  1672.  The  buildings  were  situated  on  the 
east  side  ot  Saint  Paul's  churchyard.  The  col- 
lege consisted  of  a  president  (the  dean  of  the 
arches  for  the  time  being),  and  of  those  doc- 
tors of  law  who,  having  regularly  taken  that  de- 
gree in  either  of  the  universities  of  Oxford  or 
Cambridge,  and  having  been  admitted  advocates 
in  pursuance  of  (he  rescript  of  the  archbishop 
of  Canterbury,  had  been  elected  fellows  of  the 
college  in  the  manner  prescribed  by  the  charter. 
They  formed  a  distinct  legal  profession,  the  ad- 
vocates holding  a  position  equivalent  to  attor- 
neys and  the  proctors  to  that  of  solicitors.  'The 
term  commons  refers  to  the  meals,  taken  to- 
gether in  a  common  dining-room.  The  Court  of 
Arches  (the  appellate  court  of  the  archie[Hscopal 
province  of  Canterbury)  was  the  principal  ju- 
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po&sible  (he  charter  of  this  college"  of  doctors 
was  surrendered,  the  property  sold,  the  corpo- 
ratioa  dissolved  and  the  courts  are  tnerged 
with  others,  and  are  now  open  to  all  members 
•  of  the  bar. 

DOCTRINAIRES,  dok-ti^-narz',  a  term 
applied  to  theorists  or  theoretical  politicians. 
The  name  had  its  origin  in  France  in  1815.' 
After  the  second  restoration  of  the  Bourbons 
a  small  ntunber  of  deputies  would  neitber  rank 
themselves  among  the  friends  of  absolute 
IMwer  nor  among  the  defenders  of  the  Revolu- 
tion. They  supported  Decazes  while  he  was 
minister;  and  several  of  them  held  offices  in. 
the  ministry,  as,  for  instance,  the  cotmcillors  of 
state,  Camille  Jordan  and  Ro^er-Collard.  Their 
system  embraced  a  constitutional  monarchy  on 
the  British  model  with  parliamentary  control, 
allowing  the  government  more  power  than  the 
ultra- liberals  would  admit;  a.nd,  on  the  other 
hand,  restricting  the  royal  power  more  and  ad- 
mitting less  approach  toward  the  old  form  of 
government  than  the  ultra- royalists  demanded. 
Th^  retired  with  Decazes,  became  merged 
in  die  Orleanists  in  1830,  and  after  the  Revo- 
lution of  1848  ceased  to  exist  as  a  political  force. 
The  first  orator  among  them  was  Royer-Col- 
lard;  they  drew  part  of  their  inspiration  from 
Talleyrand  and  Montesquieu,  and  their  most 
distinguished  writer  out  of  the  Chamber  was 
GuiioL  The  ^Journal  des  Dfbats*  was  their 
principal  organ.  They  received  the  name  of 
doctrinaires  because  they  were  looked  upon 
more  as  theoretical  dian  practical  politicians. 

DOCTRINE.  See  Christian  DoCTWTre, 
Devei^pment  or. 

DOCZI,  do'tsC,  Lndwis  von,  Hungarian 
author:  b.  Odenburg  1845.  He  was  educated  in 
Vienna  and  Budapest,  became  a  journalist  and 
in  1867  entered  the  office  of  the  Austro-Hun- 
garian  Ministry  of  the  Interior.  Sometime  af- 
terward he  became  a  councillor  in  the  Ministry 
for  Foreign  Afltairs.  He  has  published  'Utolso 
pr6f6ta>  (1868)  and  'A  Cs6k'  (The  Kiss 
1871),  two  dramas,  also  several  prose  works 
and  some  poems.  He  translated  me  first  part 
of  Goethe's  'Faust'  (new  ed.  1878)  into  Htm- 
garian  and  also  Schiller's  poems  (1903-05). 

DOD,  Daniel,  American  mechanic :  b.  Vir- 
ginia, 28  Sept.  1788;  d.  New  York,  9  May  1823. 
He  was  educated  at  Rutgers  College.  He  de- 
voted himself  to  the  study  of  steam  machinery 
and  the  construction  of  steara-en^nes ;  the  Sa- 
vannah (1819),  the  first  steamship  to  cross  the 
Atlantic,  had  an  engine  of  his  construction.  He 
was  killed  by  the  explosion  of  a  boiler  on  a 
steamboat,  the  machinery  of  which  be  had  al- 
tered. 

DODD,  Frank  Howard,  American  pub- 
lisher: b.  Bloomfield,  N.  J.,  12  April  1844;  d. 
New  York,  10  Jan.  1916.  He  prepared  at 
Bloomfield  Academy  to  enter  Yale,  but  instead 
went  into  the  New  York  publishing  house  of 
his  father,  M.  W.  Dodd.  To  this  business  he 
succeeded  in  1870,  forming  a  partnership  with 
Edward  S.  Mead.  Six  years  later  Bleecker 
Van  Wagenen  joined  the  firm  and  the  name 
was  changed  to  Dodd,  Mead  &  Company, 
Beside  publishing  books  in  all  departments  of 
literature,  the  firm,  under  Mr.  F.  H.  Dodd's 


supervision,  founded  the  Bookman  in  1895  and 
in  1902  the  *New  International  Encyclopaedia' 
which  succeeded  the  'International  Cyclope- 
dia' of  earlier  years.  Mr.  Dodd  was  president 
of  the  American  Publishers'  Association  for  a 
number  of  years  and  had  various  civic  and 
philanthropic  interests,  being  largely  instru- 
mental, as  president  of  the  Fourth  Avenue  As- 
the  business  development  of  that 


DODD,  Walter  Fairleigb,  American  edu- 
cator: b.  Hopkinsvillc.  Kjr.,  7  April  1880.  He 
was  graduated  from  Florida  State  College  in 
1898.  In  1905  he  took  the  degree  of  D.Ph,  at 
the  University  of  Chicago.  In  1904-07  he  was 
in  charge  of  the  section  of  foreign  law  in  the 
Library  of  Congress.  He  held  a  research  ap- 
pointment at  Johns  Hopkins  in  1908-10,  in 
1910-11  was  associate  in  political  science,  in 
1911-14  assistant  professor,  and  in  1914-15  asso- 
ciate professor  of  political  science  in  the  Uni- 
versity of  Illinois.  Since  1915  he  has  been  asso- 
ciate professor  of  political  science  in  the  Univer- 
sity of  Chicago.  He  has  published  'Modem 
Constitutions'  (2  vols.,  1909)  ;  'Government  of 
the  District  of  Columbia'  (1909);  'Revision 
and  Amendment  of  State  Constitubons'  (1910), 
also  contributions  to  legal  and  other  technical 
journals. 

DODDER,  a  genus  of  plants,  Cuscuta.  ol 
the  family  Cuitcutacea,  The  characteristics  of 
the  group  are  filiform  twining  stems,  parasitic 
on  other  plants,  to  which  they  attach  themselves 
by  suckers.  They  have  lost  all  trace  of  leaves, 
even  the  cotyledons  of  the  embryo  being  no 
longer  distinguishable,  while  chloroph;>'ll  is  al- 
most comfrfeteiy  absent.  In  one  American  spe- 
cies a  slight  trace  of  coloring  matter  has  been 
noticed.  The  seed  germinates  very  late  in 
spring,  and  as  the  seedling  rises  from  the 
ground  a  yellow  or  pink  stem  soon  begins  to 
show  the  sweeping  movements  of  circumnuta- 
tion  of  a  climbms  plant.  If  no  plant  known  as 
the  "host'  is  in  the  neighborhood  for  it  to  take 
up  its  quarters  on,  it  falls  to  the  ground,  but 
retains  its  vitality  for  some  weeks,  by  which  time 
a.  victim,  may  probably  have  germinated.  As 
soon  as  it  touches  a  living  plant  it  twines  firmly 
round  it,  and  a  series  of  small  wari-like  adven- 
titious roots  ^haiistorio)  are  developed,  from 
the  centre  of  each  of  which  a  bundle  of  suc- 
torial cells  force  their  way  throurii  the  epi- 
dermis and  cellular  envelope  into  the  bast  and 
press  against  the  woody  tissue  of  the  host.  The 
portion  of  the  dodder  stem  below  this  attach- 
ment now  dies  off  and  there  is  then  no  longer 
any  connection  with  the  ground.  The  growing 
point  again  circumnutates  imtil  it  finds  a  new 
base  of  attachment  upon  the  same  or  a  different 
stem  of  the  host,  there  to  repeat  the  formation 
of  suckers.  In  this  way  a  tangled  skein  of 
threads  is  formed,  over  which,  late  in  the  sea- 
son, the  yellow  or  white  flowers  develop  in 
dense  clusters  and  the  black  seeds  are  shaken 
out  of  the  cajjsulc  by  the  wind  or  gathered  with 
the  crop.  'This  parasite  in  often  very  injurious, 
fields  of  flax,  clover  and  lucerne  sometimes 
showing  well-marked  patches  completely  deso- 
lated by  the  pest.  These  have  to  be  mowed 
down  and  burned  before  new  seed  has  set; 
while  pains  must  be  taken  to  procure  seed  freej 
from  those  of  the  parasite.  Prevaitive  mws- 
Bres  are,  t©  make  careful  examination  of  ^ 
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tains  dodder  seed  and  any  produced  upor 

land  known  to  be  infested  by  dodder.  Wnen 
obKrved  growing  among  a  crop,  frequent  hoe- 
ing and  burning  are  often  satisfactory.  Pas- 
turiag  with  sbeep  confined  to  the  infested 
patches  is  also  practised,  the  animals  being  kept 
for  several  weeks  upon  the  land  and  given  ex- 
tra food  if  necessary.  The  most  satisfactory 
treatment,  however,  is  clean  cultivation  or  ttw 
growing  of  a  crop  upon  which  the  dodder  can- 
not grow.  There  are  about  100  species  of  dod- 
der of  wide  geographic  distribution,  of  which 
at  least  25  are  found  in  the  western  and  south- 
em  parts  of  North  Ajnerica.  The  temperate 
species  are  all  annual,  but  some  of  the  tropical 
species  are  perenniaL  A  common  American 
name  is  tanele-weed.  It  is  a  remarkable  cir- 
cumstance that  Casiytha,  a  totally  unrelated 
Oriental  genus  of  Lanracece,  has  not  only  as- 
sumed the  same  general  mode  of  life,  and  the 
twining,  kaSess  habit,  but  germinates  and  pene- 
trates m  a  precisely  similar  way. 

DODDRIDGE,  Philip,  American  lawyer 
and  statesman:  b.  Bedford  County,  Pa.,  1772; 
d.  19  Nov.  1832.  His  English  ancestors  had  set- 
tled in  New  Jersw.  His  father  had  married  in 
Maryland  in  1765  and  soon  thereafter  settled 
near  Middletown,  Washington  Couiit}[,  which 
at  diat  time  was  claimed  under  the  jurisdiction 
of  Virginia.  In  1789,  young  Philip  was  placed 
in  school  at  Charlestovm  (now  Wellsburg),  W. 
Va.  Soon  thereafter  he  worked  his  way  down 
the  Ohio  and  the  Mississippi  as  a  laborer  and 
super-cargo  on  one  of  the  numerous  flatboats. 
In  1797  he- was  admitted  to  the  practice  of  law 
in  Brooke  County,  and  after  a  trip  to  Lancas- 
ter, Fa.,  to  get  married,  he  made  Wellsburg  Ins 
permanent  home.  In  his  practice  of  law,  which 
extended  to  all  northwestern  Virginia,  be  was  - 
greatly  aided  by  the  endless  litigation  resulting 
from  the  confused  and  complicated  character 
of  land  titles.  Always  interested  in  public  af- 
fairs, he  took  an  active  part  in  poUtics.  He  was 
a  member  of  the  house  of  delegates  of  the  Vir- 

S'nia  legislature  1815-16  and  1822-23.  Against 
e  arbitrary  and  oligarchical  principles  of  the 
aristocratic  tide- water  politicians  he  began  an 
opposition  which  he  never  relaxed.  He  took 
a  leading  part  in  the  remarkable  Virginia  Con- 
stitutiona]  Convention  of  1829-30  which  was 
called  to  amend  the  State  constitution  and 
over  which  ex-President  Tames  Monroe  pre- 


E  equitable  basis  of  representation  j 

tragCj  periodical  appointment  of  the  governor, 
selection  of  County  courts  independent  of  the 
legislature  and  other  reforms.  In  1829  he  was 
elected  to  Congress  and  continued  to  serve  until 
his  death.  He  was  active  in  opposing  an  at- 
tempt to  annul  the  control  of  the  Supreme 
Court  over  State  courts,  which  he  regarded  as 
equivalent  to  a  motion  to  dissolve  the  Union; 
and  he  obtained  a  wide  reputation  through  a 
speech  which  he  made  in  favor  of  parliamentary 
privileges  in  the  case  of  the  arrest  of  Sam 
Houston.  His  last  public  service  was  per- 
formed as  chairman  of  a  committee  to  draft  a 
code  of  laws  for  the  District  of  Columbia.  He 
was  buried  in  the  Congressional  Cemetery  at 
the  seat  of  government. 


Sine  17Q2;  d.  Lisbon,  Poriugal,  26  Oct  1751. 
e  determined  to  enter  the  Non'Conformist 
ministry  and  was  educated  at  a  theological  acad- 
emy at  Kibworth,  Leicestershire,  In  1723  Dodd- 
ridge became  pastor  of  the  dissenting  congre^- 
tion  at  Kibworth.  After  declining  several  in- 
vitations from  cot^regations  whose  rigid  ideas 
of  orthodoxy  he  felt  would  be  uncongenial  to 
him,  he  established  a  dissenting  academy  at 
Market  Harboroi^  in  1729,  removing  as  min- 
ister in  the  same  year  to  Northampton.  Here 
he  continued  to  preach  and  train  youne  students 
for  the  ministry  till  shortly  before  his  death. 
Doddridge  was  at  once  liberal  and  evangelical, 
and  with  all  his  religious  earnestness  and  en- 
thusiasm had  humanity  enough  for  such  levities 
as  cards  and  tobacco.  He  strove  earnestly  for 
unity  amon^  the  dissenting  bodies.  His  prin- 
cipal work  is  'The  Rise  and  Progress  of  Re- 
ligion in  the  SouP  (1745),  which  has  been 
translated  into  Dutch,  German,  Danish,  French, 
and  even  Syriac  and  Tamil.  Besides  this  may 
be  mentioned  'The  Family  Expositor'  (1739- 
56) :  his  'Course  of  Lectures,'  delivered  to  the 
students  under  his  charge,  and  published 
(1763)  ;  and  a  ^reat  variety  of  sermons  on  mis- 
cellaneous religious  topics.  His  hymns,  nearly 
number,  have  carried  his  name  over  the 


__..  __.  Comes';  and  'O  CJod  of  Bethel,  by 
Whose  Hand,'  His  'Correspondence  and 
Diary'  appeared  1829-31.  Consult  Orion,  'Life 
of  Doddridge'  (1766) ;  Stanford,  'Life  of 
Doddridge'   (1880). 

DODDS,  Alexander,  American  editor:  b. 
Allegheny.  Pa.,  5  April  1874.  He  was  gradu- 
ated from  Duff's  (College,  Pittsburgh.  Pa,  in 
1890  and  has  since  been  engaged  as  newspaper 
writer  and  editor  on  various  journals.  In  1894- 
96  he  was  associate  publisher  of  The  Builder, 
Pittsburgh,  in  1902  was  night  editor  of  the 
Pittsburgh  Dispatch,  in  1902-04  associate  pub- 
lisher of  the  Telfgraph,  Sharon,  Pa.,  and  in 
1905-08  night  editor  of  the  Gazelle  Times, 
Pittsburgh,  In  1908-14  he  was  managing  edi- 
tor of  the  Christian  Science  Monitor,  ana  since 
1914  managing  editor-of  the  Los  Angeles  Herald. 

DODBCAHEDRON,  dd-dik-q-hi'drdn,  a 
regular  lotid  bounded  by  12  eqml  and  regular 
pentagons,  or  having  12  equal  hoses.  A  solid 
having  12  faces. 

^  DODECATHEON.  See  Cowslip.  ' 
'*  DODGB,  Charles  Richards,  American  tex- 
tile fibre  expert:  b.  Covington  County,  Miss., 
17  lull'  1847,  He  was  educated  at  the  Sbef- 
ficld  Scientific  School  of  Yale  and  was  assist- 
ant entomologist  in  the  Umtcd  States__^  Dcjiart- 


ot  the  fibre  investigations  of  that  depar 
when  he  published  20  special  reports,  including 
'A  Descriptive  Catalogue  of  Useful  Fibre 
Plants  of  the  World.'  _  Officially  connected  with 
11  international  expositions,  serving  as  a  mem- 
ber of  the  jury  of  awards.  He  received  the 
cross  of  the  Legion  of  Honorof  Francein  1901. 
DODGE.  Cleveland  Hoadley,  American 
merchant:  b.  New  York,  26  Jan,  1860,  He  is  a 
son  of  William  E.  Dodge,  was  graduated  at 
Princeton  University  in  1879.  He  became  a 
director  of  Bevvnl  banks,  it 
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railroads,  mining  companies,  etc.  treasurer  of 
the  EI  Paso  and  Southwestern  Railroad  and 
vice-president  of  Phelps,  Dodge  &  Company. 
He  wafl  elected  president  of  the  board  of  trus- 
tees of  Robert  College,  Constantinople,  is  vice- 
president  of  the  Museum  of  Natural  History, 
New  York,  and  trustee  of  the  Carnegie  Insti- 
tute, Washington,  D.  C^  and  of  the  New  York 
Public  Library. 

DODGB,  Francis  Safford,  American 
soldier:  b.  Danvcrs,  Mass.,  1842;  d.  1908.  He 
saw  service  during  the  Civil  War,  after  which 
he  entered  the  regular  service  as  first  lieutenant 
of  the  Ninth  Cavalry.  In  1880  he  was  trans- 
ferred to  the  paymaster's  department  with  the 
rank  of  major.  He  was  promoted  to  be  pay- 
master-general, with  rank  of  brigadier-general, 
in  1904.  He  was  retired  in  1906.  Inl870,  with 
four  troops  of  the  Ninth  Cavalry,  Dodge  de- 
stroyed a  targe  Indian  camp  in  die  Guadelupe 
MounUins.  In  1879,  with  Troop  D  of  the  same 
regiment,  he  made  a  forced  march  of  100  miles 
to  the  relief  of  Maj.  Thomas  T.  Thomburg, 
whose  force  the  Indians  threatened  to  annihi- 
late near  Mill  Creek  in  western  Colorado. 
Dodge  and  his  troop  of  colored  cavalrymen 
fought  their  way  throueh  the  Indians,  joined 
Thomburg  and  enabled  him  to  hold  the  enetny 
at  bay  until  re-enforcements  arrived.  For  this 
he  was  awarded  the  congressional  medal  of 
honor  and  brevetted  major. 

DODGE,  Grace  Hoadley,  American  edu- 
cator and  social  betterment  leader :  b.  New 
York  1856;  d.  27  Dec.  1914.  She  was  a  sister 
of  Cleveland  H.  Dodge  (q.v.).  For  over  30 
years  she  was  deeply  interested  in  increasing 
opportunities  for  self-supporting  women.  At 
various  times  she  was  a  member  of  the  New 
York  School  Board,  treasurer  of  Teachers"  Col- 
lege and  president  of  the  Working  Girls'  So- 
ciety. Her  greatest  work  was  the  unification 
and  assured  success  of  the  Youn^  Women's 
Christian  Associations  of  the  United  States. 
She  was  president  of  its  national  board  and 
member  of  the  world's  committee.  She  gave, 
about  two  years  before  her  death,  $350,000  for 
the  metropolitan  association  and  national  board 
building  of  the  Y.  W.  C.  A.  in  New  York.  She 
edited  <Thou(^ts  of  Busy  Girls'  (1892)  and 
was  author  of  'A  Bundle  of  Letters  to  Busy 
Girls  on  Practical  Uatters>  (1897;  translated 
into  several  European  tongues) ;  and  joint- 
author  of  <What  Women  Can  Eam>   (1899). 

DODGE,  Grenville  Mellcn,  American 
soldier  and  civil  engineer :  b.  Danvcrs,  Mass.,  12 
April  1831 ;  d.  Council  Bluffs,  Iowa,  3  Jan.  1916. 
He  received  his  education  at  the  University  of 
Norwich,  Vt.,  and  served  on  the  United  Stales 
Surrey  expedition  on  the  Platte  River,  perhaps 
the  earliest  of  its  kind  undertaken  with  the 
object  of  finding  a  railroad  route  to  the  Pacific 
Coast.  In  the  Civil  War  he  joined  the  Union 
forces  and  at  its  close  was  major-general  of 
volunteers.  He  was  commander  of  the  16th 
Army  C^orps  under  Sherman  during  the  Atlanta 
campaign  and  later  was  placed  over  the  De- 
partment of  Missouri.  He  served  as  chief  enp- 
neer  of  the  Union  Pacific  Railroad  Emm  1866 
to  1870  and  for  the  next  10  years  held  a  similar 
post  with  the  Texas  and  Pacific  Railroad.  !n 
1867  he  was  elected  to  Congress  from  Iowa  and 
served  two  years.  He  was  named  chairman  of 
a  couuuission,  in  1898,  to  inquire  into  complaints 


charging  mismanagement  and  incompetency  in 
connection  with  rtie  war  against  Spain. 

DODGE,  Jacob  Richards,  American  agri- 
cultural statistician;  b.  New  Boston,  N.^I., 
1823;  d.  1902.  He  received  an  academic  and 
technical  education.  From  1845  to  1845  he 
taught  in  Mississippi,  In  1850-54  edited  a  paper 
at  Nashua,  N.  H.,  and  from  1857  to  1861  edited 
the  American  Ruralisl  at  Springfield,  Ohio.  For 
about  a  quarter  of  a  century  he  edited  the 
reports  of  the  Department  of  Agriculture  and 
wrote  pamphlets  on  rural  economics.  He  had 
foreign  commissions  for  the  department  in  1873 
and  in  I8B7,  and  in  1893  became  a  member  of  the 
editorial  staff  of  the  Counlry  CentUman.  He 
wrote  'Red  Men  of  the  Ohio  Valley'  (1860); 
<West  Virginia :  Its  Farms  and  Forests,  Mines 
and  Oil  Wells'  (1865);  'Farm  and  Factory' 
(1884). 

DODGE,  Jnmea  Mapei,  American  me- 
chanical engineer:  b.  Waverly,  N.  J.,  30  June 
1852;  d.  4  Dec  1915.  He  was  educated  at  Cor- 
nell University  and  at  Rutgers  College.  He  did 
much  original  work  in  improving  conveying 
machinery  and  allied  appliances.  He  was  elected 
chairman  of  the  Link  Belt  Company  of  Phila- 
delphia and  later  president  of  the  J.  M.  Dodge 
Company  and  the  Dodge  Cold  Storage  (Company. 
In  1903  he  was  president  of  the  American  So- 
ciety of  Mechanical  Engineers.  He  published 
'The  Money  Value  of  Technical  Education 
Training'  (1903). 

DODGE,  Mary  Abigail  (pseudonym,  'Gail 
Hamilton*),  American  author:  b.  Hamilton, 
Mass.,  1830;  d,  there,  17  Aug.  1896.  ■  For  several 
years  she  was  instructor  in  die  High  School  at 
Hartford,  Caaa.  From  1865  to  1867  she  was 
one  of  the  editors  of  Our  Young  Folkt.  Be- 
sides numerous  contributions  to  carrent  litera- 
ture, she  wrote  'Gala  Days'  (1S63);  'Woman's 
Wrongs'  (1868);  'The  Battle  of  the  Books' 
(1870);  'Woman's  Worth  and  Worthlessness' 
(1871);  'The  Insuppressible  Book'  (1885);  'A 
New  Atmosphere'  (1864);  'Red-Letter  Days'; 
'Country  Living  and  Country  Thinldng' ;  <A 
Washington  Bible  Oass';  'Twelve  Miles  from 
a  Lemon';  'Biogr^yihy  of  James  G.  Blaine'; 
'Our  Common  School  System.'  '(iail  Hamil- 
ton's Life  in  Letters'  was  issued  in  1901,  and 
'(Hiips,  Fragments  and  Verses,'  edited  by  H.  A. 
Dodge,  in  1902. 

DODGB,  Hai7  Elizabeth  Mapet,  Ameri- 
can editor,  author  and  poet:  b.  New  York,  25 


Tan.  1831 ;  d.  Tannersvllle.  N.  Y„  21  Aug.  190S. 
Her  father  was  Prof.  James  J.  Mapes,  and  she 
became   the   wife   of   William   Dodge,   a    well- 


.  .  .  lawyer,  of  New  Yort  but  was  early 
widowed.  From  1873  until  her  death  she  edited, 
with  remarkable  ability  and  success,  St.  Nicho- 
las Magaeine  (New  York).  Her  best-known 
work  was  'Hans  Brinker,  or  the  Silver  Skates' 
(1865),  which  went  through  many  editions,  was 
translated  into  five  foreign  languages,  was 
crowned  by  the  French  Academy  and  is  a 
recogniied  classic  of  juvenile  literature.  Among 
her  other  works  are  'Irvington  Stories'  (1864); 
'Theophilus  and  Others'  (1876)  ;  'Donald  and 
Dorothy'  (1883)  ;  "The  Land  of  Pluck*  (1886) ; 
•Along  the  Way,'  a  collection  of  poems  (1879)  ; 
'When  Life  is  Young'  (1894)  ;  'Poems  and 
Verses'  (1904).  Consult  the  memoiial  article 
in  St.  Nicholas  UoffaMine  (October  1905). 
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DODGE,  Ridurd  Blwood,  Americftn  geog^ 
r^)her:  b.  Weuham,  Mass.,  30  March  1368.  He 
was  graduated  at  Harvard  University  in  1890, 
tau^t  geology  there  1891-94.  In  189M)6  he 
was  instructor  in  geology  and  geography,  in 
1696-97  associate  professor  of  natul^  saence, 
and  since  1897  professor  of  geography  at  Teach- 
ers' College,  Columbia  University.  He  was 
assistant  on  the  United  States  Geolt^cal  Survey 
in  the  northeastern  and  southern  Appalachians 
in  the  summers  of  1890-95.  He  is  the  author  of 
'Reader  in  Physical  Geography  for  Beginners' 
(1900);  'Dodges  Sographies'  (1903): 
'Dodge's  Geo^phical  Note  Books'  (1912),  and 
numerous  articles  on  the  teaching  of  geography. 
He  is  co-author,  with  Kirchway,  of  'Teatiing 
of  Geograi^y  in  Elementary  ScIiodIs'  ;  and. 
with  Bowman,  of  the  Englbh  edition  of 
Brunhes'  'La  Geographic  humaine.> 

DODGE,  Walter  Phelpa,  American  author 
and  lawyer:  b.  of  American  parents  in  Beirut, 
Syna,  13  June  1869.  He  is  a  nephew  of  William 
Walter  Phelps  (q.v.).  He  studied  in  Greece 
and  Germany,  and  later  at  Yale  and  Oxford. 
He  was  admitted  to  the  London  bar  in  1898  and 
to  the  New  York  bar  in  1909.  Among  his  works 
are  "Three  Greek  Tales'  (1892)  ;  'As  the  Crow 
Flies>  (1893):  'A  Strong  Man  Armed'  (1896); 
•The  Sea  of  Love'  (1898);  'Piers  Gaveston' 
(1899)  ;  'Fftjm  Squire  to  Prince'  (1901) ;  'The 
Real  Sir  Richard  Burton'  (1907)  ;  'King  Charles 
I,  a  Study' (1912).  and  'The  Purple  Iris' (1915). 

DODGE,  Kan.,  town,  county-seat  of  Ford 
County,  on  the  Arkansas  River,  the  Atchison, 
Topeka  and  Santa  Fe  and  the  Chicago^  Rock 
Island  and  Pacific  railroads,  about  150  miles 
west  of  Wichita.  When  first  settled  as  a  Texas 
cattle- shipping  point  the  place  was  noted  for  its 
lawlessness.  It  was  the  centre  of  important 
lines  of  freightbg.  The  business  attained  its 
maximum  in  1884,  when  herds  aggregating  800,- 
000  cattle  in  charge  of  3,000  men  passed  throu^ 
Dodge  from  Texas  on  the  way  north.  Much 
hunting  was  done  in  this  section,  for  buffalo  and 
other  game  were  then  plentiful.  Tt  is  the  trading 
centre  of  an  agricultural  and  stock- raising 
region,  ft  is  the  seat  of  Soule  College  which  is 
under  the  control  of  the  Methodist  Episcopal 
Church;  a  United  Stales  land  office  and  weather 
bureau  and  a  Carnegie  library.  Dodge  has 
division  offices  and  machine  shops  of  the  Santa 
Fe  Railroad.  It  owns  its  waterworks  and  has 
adopted  the  commission  form  of  government. 
It  was  formerly  known  as  Dodge  CXty  and  was 
named  for  Gen.  Heniy  Dodge,  governor  of 
Wisconsin  Territory.  Consult  Wright,  R.  M., 
'Dodge  City,  the  Cowboy  Capital.*    Pop.  3.214. 

DODGE  CITY,  Kan.    See  Dodge,  Kam. 

DODGEVILLE,  Wis.,  city,  county-seat  of 
Iowa  Counter,  situated  on  the  Illinois  Central 
and  the  Chicago  and  Northwestern  railroads, 
about  50  miles  southwest  of  Madison.  The  in-i 
dustries  of  the  place  are  chiefly  those  of  an 
agricultural  region,  notably  creameries.  The 
lead  and  zinc  mines  nearby  add  to  the  wealdi 
of  the  city.  The  principal  industry  is  the  making 
of  butter  and  cheese.  The  city  is  named  after 
the  Territorial  Governor  of  that  name,  who 
lived  here  for  many  years.    Pop.  1,791. 

DODGSON,  ddj'sdn.  Charlea  Lntwidge 
(Lewis  (Carroll),  English  mathematician  and 
author :  b.  Daresbury,  near  Warrington,  27  Jan. 


ated  fr<»n  Christ  College,  Oxford,  in  1854,  took 
orders  in  the  Anglican  Church  in  1861  and  till 
1881  was  a  mathematical  lecturer.  His  first  pub- 
Ucation  was  <A  Syllabus  of  Plane  Algebraical 
Geometry'  (1660);  in  the  following  yeax  he 
issued  the  'Formuloe  of  Plane  Trigonometry' 
and  in  1864  appeared  his  'Guide  to  the  Mathe- 
matical Student.'  He  still  remained  quite  un- 
known to  the  public  at  large,  but  in  the  next 
year  became  famous  as  the  author  of  'Alice's 
Adventures  in  Wonderland,'  which,  though 
written  for  the  young,  has  found  not  less  ap- 
preciation amon^  those  of  riper  years  aud  has 
been  translated  into  many^  languages.  Equally 
deUghtful  is  the  continuation  of  Alice's  adven- 
tures narrated  in  'Through  the  Looking-glass 
and  what  Alice  Found  There'  (1871),  an  excep- 
tion to  the  common  rule  as  to  the  inferiority  of 
continuations.  Both  books  were  admirably  illus- 
trated by  TennieL  Dramatized  versions  by 
Savtlle  Clark  were  put  on  the  stage  in  1886. 
'The  Hunting  of  the  Snaric:  an  Agony  in  Eight 
Fits'  (1876).  a  fantastic  narrative  ui  verse,  had 
by  no  means  an  equal  popularity,  however. 
Among  his  other  works  are  'Elementary 
Treatise  on  Determinants'  (1867) ;  'Phantas- 
magoria and  other  Poems'  (1876) ;  Euclid 
and  His  Modem  Rivals'  (1879);  'Rhyme?  or 
Reason?'  (1883)  ;  'A  Tangled  Tale'  (1885)  ; 
'The  Game  of  Logic'  (1887) ;  'Curiosa 
Mathematica*  (1888  and  ia»3) ;  'Sylvie  and 
Bruno'  (1889-93),  and  'Symbolic  Lo^c' 
(1896).  (See  Alice  in  Wonderland;  Through 
THE  L00XING-CI.ASS).  Consuh  his  'Life  artd 
Letters.'  edited  by  S.  D.  Collingwood  (London 
1898),  and  'Lewis  Carroll'  by  B.  Moses  (New 
York  1910). 

DODLBT,  a  name  sometimes  applied  to  the 
tooth-billed  pigeon  {DiduKcnlitt  tlHgirostris), 
of  the  Samoan  Islands. 

DODO,  dS'dS.  or  DRONTE  (Didiu  «- 
tflui'),  the  name  of  a  very  remarkable  extinct 
bird  discovered  by  the  Portuguese  about  \Xff 
on  the  island  of  Cerne  or  Mauritius  and  after- 
ward seen  there  by  the  Dutch,  both  at  the  end 
of  the  16tb  and  in  the  beginning  of  the  17th 
century.  Between  1610  ana  1620  live  specimens 
were  brought  to  Europe  for  exhibition.  The 
last  authentic  record  shows  Its  survival  until 
1681.  As  it  was  never  seen  after  this  it  was 
deemed  by  some  altogether  fabulous^  but  its 
actual  existence  was  completeljr  established  not 
only  by  drawings  made  by  artists  who  accom- 
panied the  Dutch  voyagers  and  preserved  in 
Utrecht,  Vienna  and  Berlin,  but  by  fragments 
of  the  bird  itself  —  among  others,  a  foot  in 
the  British  Museum,  both  a  head  and  a  foot  in 
the  Ashmolean  Museum  at  Oxford  and  a  skull 
at  Copenhagen.  Several  other  ft^agments  and 
even  entire  embalmed  birds  reached  certain  of 
the  continental  museums,  but  seem  to  have  been 
mostly  lost  or  destroyed.  In  1865  and  again  in 
1889  large  numbers  of  bones  of  the  dodo  were 
found  in  a  marsh  in  Mauritius  from  which  an 
almost  complete  skeleton  has  been  set  up  in  the 
British  M}useura  and  others  distributed  to  va- 
rious collections.  The  dodo  had  short  and  ill- 
shaped  legs  and  feet,  scarcely  able  to  support  its 
clumsy  and  almost  globolar  body,  which  was 
about  twice  as  large  as  that  of  a  turlcey;  and  a 
head  which,  apparently  ill-attacbed 
body,  contained  an  enormous  mouth  mmI 
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^es,  covered  with  sofl,  ash-colored  feathers 
intennixed  with  yellowish- white ;  the  tail  was 
composed  of  a  few  smail  curled  feathers  of  the 
same  description.  Natumlists  are  now  agreed 
rhat  the  dodo  should  be  put  in  the  order 
Colomba  (q.v.)  or  pigeons,  of  which  it  with  one 
or  two  similarly  extinct  birds  from  neighboring 
islands,  notably  the  Bourbon  or  Bfunion  dodo 
(Didus  solilariui),  is  the  representative  of  an 
extremely  modified  family  ljT>e  (Dididtr}.  The 
cause  of  the  extinction  of  the  dodo  together 
with  several  of  its  associates  in  the  land  fauna 
of  Mauritius  is  said  to  have  been  the  hogs 
which,  let  loose  from  the  ships  of  the  early  ex- 
plorers, multiplied  greatly  and  overran  the 
island.  Consult  Strickland  and  Melville  >Thc 
Dodo  and  its  Kindred'  (London  1848),  and 
Rothschild's  'Extinct  Birds.' 

DODONA,  do-do'na,  a  celebrated  town  in 
Epirus,  11  miles  west  of  the  modem  town  of 
Janina,  on  a  spur  of  Mount  Tomarus,  in  the 
neighborhood  of  which  was  one  of  the  most 
ancient  oracles  in  Greece.  This  oracle  long 
maintained  its  celebrity.  It  belonged  to  the 
Pelasgtc  Zeus,  who  was  supposed  to  dwell  in 
the  stem  of  an  oak  tree.  The  prophetic 
priestesses  announced  the  divine  communica- 
tions in  dttferetit  ways.  They  approached  the 
sacred  tree  and  listened  to  the  rustling  of  its 
leaves;  or,  standing  by  the  fountain  at  the  foot 
of  the  tree,  observed  the  murmuring  of  the 
water  which  gushed  forth  from  the  earth,  and 
in  other  ways.  The  sanctuatr  at  Dodona  was 
destroyed  by  Dorimachus,  the  j^tolian  general, 
in  219  B.C.  For  over  1,300  years  the  site  of  the 
shrine  was  lost  to  history,  but  following  on 
the  conjectures  of  Bishop  Wordsworth  in  1832, 
excavations  made  by  Coustantin  Caroanos  in 
187s  revealed  the  temples  of  Zeus  ana  Aphro- 
dite, the  walls  endrcling  the  town  and  the 
theatre.  Consult  DieU,  'Excavations  in 
Greece'  (London  1S93)  ;  (Gardner,  'New  Chap- 
ter in  Greek  History'  (ib.  1892):  and  Words- 
worth, C,  'Greece'  (ib.  1839).    See  Zeus. 

DODS.  Marcus,  Scottish  theologian:  b.  Bel- 
ford,  Northamberland,  II  April  1834;  d.  Edio- 
burgh.  26  April  190?.  He  was  educated  in 
Edinburgh,  and  in  1858  was  licensed  as  a  proba- 
tioner of  the  Free  Church  of  Scotland,  He 
was  lacking  in  those  pulpit  gifts  which  are 
sometimes  considered  essential  to  success  in  a 
democratic  church,  and  served  a  depressingly 
long  probationership,  preaching  as  &  candidate 
for  23  vacancies  before  he  was  in  1866  ordained 
to  Renfield  Free  Church,  Glasgow,  where  he  re- 
mained a  power  for  good,  especially  among 
young  men  (of  whom  Henry  Drumtnond  was 
one),  till  appointed  in  1889  to  the  chair  of  New 
Testament  exegesis  in  New  College,  Edinbnt^ 
Among  his  published  works  some  of  the  most 
important  are  'Mohammed,  Buddha,  and 
C:hrisl'  (1877);  'Handbook  on  Genesis'  (1882); 
'Parables  of  Our  Lord'  (1883  and  188S) ; 
'Erasmus  and  Other  Essays'  (1891);  'Foot- 
steps in  the  Path  of  Christ'  ;  'Christ  and  Man* 
(1909).  Two  volumes  of  his  letters  have  been 
published,  edited  by  his  son. 

DODSLEY,  Robert,  English  dramatist  and 
bookseller:  b.  near  Mansfield,  Nottinghamshire,' 


1703;  d.  Durham,  23  Sept.  1764.  He  became  a 
footman,  and  published  by  subscription  a  volume 
of  poems,  entitled  ihe  'Muse  in  Livery,'  which 
attracted  public  favor,  less  from  its  intrinsic 
merit  than  from  the  situation  of  the  author. 
His  next  effort  was  the  'Toyshop,'  a  dramatic 
satire.  Pope  patronized  this,  and  through  his 
influence  it  was  brought  upon  the  stage  in  1735. 
Dodsley  was  enabled,  by  his  profits  as  an  author. 
and  the  financial  assistance  of  Pope,  to  set  up 
a  bookseller's  shop  in  Pall  Mall,  which  ulti- 
mately proved  very  prosperous,  and  which 
brou^t  him  into  close  relationship  with  the 
literary  celebrities  of  his  time.  He  next  wrote 
tfae  farce  of  the  *Kii%  and  the  Miller  of  Mans- 
field,* founded  on  an  old  ballad,  which  suc- 
ceeded so  well  that  he  produced  a  sequel  to  it, 
caUed  'Sir  John  Cockle  at  Court.*  In  1741  he 
brought  out  a  musical  piece,  entitled  the  *Blind 
Beggar  of  Bethnal  Green.'  He  subsequently 
wrote  'Ek;onoroy  of  Human  Life,'  a  well-known 
collection  of  moral  maxims;  a  tragedy,  'Cle- 
one' ;  and  a  selection  of  fables  in  prose,  with  an 
'Essay  on  Fables'  prefixed.  He  planned  the 
'Preceptor' ;  the  'Annual  Register'  (com- 
menced in  1758  and  still  published  much  on  the 


Poems  by  bifferent  Hands.'  Consult  paper 
by  Austin  Dobsou  in  'Eighteenth  Century 
Vignettes,*  2d  series,  1894;  and  the  biography 
by  R.  Strauss   (New  York  1910). 

DODSON,  John  E^  American  actor :  b. 
England  1857.  He  studied  law,  but  early  in  life 
went  on  the  stage,  appearing  first  in  Manches- 
ter; he  supported  (^rles  Matthews  and  other 
star  players  in  England;  and  in  1389  came  to 
the  United  States  with  Mr.  and  Mrs.  Kendal. 
His  first  appearance  in  New  York  was  at  the 
Fifth  Avenue  Theatre  in  'A  Scrap  of  Paper' 
in  1889;  later  he  joined  the  Empire  Theatre 
Company  as  leading  comedian.  He  orwnaled 
the  char^tcr  of  Richelieu  in  'Under  the  Red 
Robe,'  and  has  taken  the  part  of  Richelieu  in 
'Richelieu's  Stratagem,'  in  vaudeville  and  the 
part  of  John  Weatherby  in  'Because  She  Loved 
Him  So.*  Played  at  Drury  Lane  Theatre,  Lon- 
don, 1902,  as  Simonidcs  in  'Ben  Hur' ;  ap- 
peared as  star  in   'American  Invasion,'    New 
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Gaiety  Theatre,  New  York,  1909,  and  played 
same  piece  for  next  two  seasons  throughout  the 
country. 

DOB,  John,  and  RICHARD  ROE,  two 
fictitious  personages  in  law  who  formerly  ap- 
peared in  a  common-law  suit  of  ejectment.  The 
former  was  the  plaintiff  and  the  latter  the 
defendant.  The  fiction  on  which  their  appear- 
ance was  based  was  abolished  by  the  Common 
Law  Procedure  Act  (1852),  and  now  accord- 
ingly they  do  not  appear  in  England.  In 
American  usage,  attempts  have  been  made  to 
substitute  other  names,  but  in  proceedii^^  where 
the  identity  of  the  alleged  criminal  is  not  known, 
or  is  designedly  concealed  for  any  reason,  John 
Doe  is  the  favorite  term  employed. 

DOES,  doos,  Jacob  Van  Der  (■The 
Eu>En>),  Dutch  painter :  b.  Anuterdam,  4  Uard 
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DOFFBR—  DOG 


162J;  d.  17  Nov.  1673.  After  study  with  local 
masters  he  lived  in  France  and  Italy,  painting 
landscapes  of  merit,  but  somewhat  dark  and 
spiritless  in  many  instances.  He  was  more 
sticcessful  with  animals  and  figures.  He  had 
two  sons,  Jakob  and  Simon,  both  painters  of 
note. 

DOFFER  (dofF,  to  put  oS),  a  small  and 
slowly  revolving  cylinder,  which  strips  the 
cotton  or  wool  from  the  cards  on  the  main 
cylinder  of  a  cardiag  machine. 

DOO,  a  maminat  of  the  order  Camivora, 
faroiljr  Canids.  The  origin  of  the  domesti- 
cated dog  is  unknown,  but  probably  it  is  of  com- 
posite descent.  (See  Docs,  Wild.)  When  the 
different  tribes  and  races  of  men  drifted  about 
the  earth's  surface  they  took  their  dogs  with 
them  and  no  doubt  breeds  were  mixed  and  races 
exchanged.  By  naturalists  and  writers  in  times 
Rone  by,  dogs  have  been  divided  into  groups, 
but  for  practical  purposes  at  the  present  time 
they  arc  divided  into  two  classes  —  sporting 
iaga  and  non-sporting  dogs.  Controversies  still 
rage  as  to  the  origin  of  certain  classes  of  dogs, 
but  almost  all  hounds  that  run  by  scent  and 
the  greyhound  that  runs  by  sight,  were  of  Per- 
sian, or  at  any  rate  Asiatic  origin.  The  pointer 
in  scientific  parlance  is  the  same  dop  as  the 
hound,  and  the  setter  is  a  Urge  spamel.  The 
Molossus  of  the  ancient  Greeks  toay  be  the 
same  as  the  Thibet  mastill  and  progenitor  oE 
the  Great  Dane,  boarhouods,  mastiffs  and  pos- 
sibly the  bulldog. 

The  main  characteristic  of  the  dog  is  his  re- 
liance on  man,  upon  whom  he  looks  as  head  of 
the  pack. 

In  enumerating  the  breeds  we  have  to  deal 
with  at  the  present  day  the  following  comprises 
the  category  as  met  with  at  the  leading  dog 
shows  held  under  the  auspices  of  recogniiea 
kennel  clubs,  or  that  are  used  in  the  ordinary 
r  sports  of  life: 


,  The  interests  of  the  dog  and  its  betterment 
in  breed  and  those  qualities  that  make  the  ani- 
mal valuable  are  looked  after  by  clubs  and  as- 
sociations principally  in  the  United  States,  Eng- 
land, France,  Germany,  Austria,  Russia,  Italy, 
Australia  and  South  Africa,  in  which  countries 
official  shows  are  held  at  stated  times  and  the 
rules  governing  these  organiiations  are  recog- 


nized so  far  as  breeds  are  concerned  by  these 
governments.  A  large  number  of  illustrated 
magazines  and  journals  in  all  parts  of  the  world 
are  devoted  to  the  interests  of  the  canine  race. 
The  principal  ones  in  England  are  Our  Dogs; 
Stock-keeper;  Illustrated  Kennel  News;  and 
The  Field;  m  the  United  States  Rider  and 
Driver;  Field  and  Fancy;  Dog  Fancier-  The 
Kennel;  The  Sportsman's  ■  Review;  Stock- 
keeper;  The  Field;  and  The  Dog. 

Bloodhoond. —  In  general  appearance  this 
noble  animal  impresses  one  as  the  most  digni- 
fied of  any  dog.  The  head  is  long  and  clean 
with  tremendous  wrinkles  and  pendulous  ears, 
the  eye  is  small  and  deeply  set,  and  shows  much 
of  the  haw.  The  old  fallacy  oE  bloodhounds 
being  ferocious  is  absurd;  they  hunt  or  trail 
persons  by  scent  and  on  finding  their  quarry  do 
not  attack,  but  stand  baying  imtil  the  pursuers 

Standard. —  Skull  long,  narrow  and  very 
much  peaked;  muzzle  deep  and  square;  ears  set 
on  very  low,  thin  and  hai^i^  in  graceful  folds 
dose  to  the  face;  deep-set  eyes,  with  triangular 
lids  showing  the  red  baw;  news  long,  thin  and 
pendulous,  the  upper  lip  overhanging  the  lower 
one;  neck  long,  with  profuse  dewlap;  skin  of 
face  very  loose  and  wrinkled;  coat  close;  sldn 
thin:  shoulders  deep  and  sloping'  brisket  well 
let  down;  loins  broad  and  muscular;  powerful 
thighs  and  second  thighs;  good  legs;  round 
feet'  hocks  well  bent;  tapering  stem.  Colors: 
Uack  and  tan,  red  and  tan,  ana  tawny. 

Saint  Bernard — This  magnificent  dog  takes 
its  name  from  the  monastery  of  Mount  Saint 
Bernard,  Switzerland,  and  is  remarkable  for 
its  high  order  of  intelligence.  It  was  used  by 
the  monks  for  rescuing  travelers  lost  in  the 
snow.  The  old  type  which  was  small  and  some- 
what plain  in  head  is  fast  dying  out,  the  pres- 
ent show  specimens  being  more  on  the  mastifE 
type  of  head. 

Standard.-^  Head  very  massive  and  large, 
showing  great  depth  from  eye  to  lower  jaw ; 
face  rather  short,  muzzle  wide,  deep  and  cut  of{ 
square ;  lips  banging  down  well  and  rather 
loose,  the  stop  well  defined,  but  not  too  abrupt; 
skull  massive  and  well  rounded;  eyes  dark  Ln 
color,  of  medium  size,  rather  deeply  set,  the 
lower  eyelid  drooping  slightly,  so  as  to  show  a 
little  of  the  red  haw;  ears  rather  small,  lying 
well  to  the  cheek,  and  very  slirfitly  feathered  in 
the  rough  variety;  nose  blade  in  color,  wide 
and  deep,  legs  straight,  with  great  booe  and 
muscle;  hocks  and  stifle  well  bent:  feet  large 
and  compact;  body  rather  long,  broad,  straight 
and  ribs  well  rounded.  The  coat  of  the  smooth- 
or  short-coated  variety  should  be  very  close, 
thick  and  slightly  broken-haired.  In  the  rough 
variety  the  coat  should  be  dense  and  Bat,  of 
medium  length,  not  woolly,  rather  long  on  the 
neck,  thighs  and  tail.  Color  and  markings ; 
orange,  orange-lawny  and  all  shades  of  bnn- 
dle  and  red.  The  markings  should  be  as  fol- 
lows ;  White  muzzle,  white  blaze  on  face, 
shaded  with  black,  black  shadings  on  the  ears, 
white  collar  round  neck  and  white  on  chest,  legs 
and  tip  of  tail.  TTie  body  may  be  white  with 
patches  of  any  of  the  above  colors. 

Great  Dane. —  This  dof^  is  a  most  sjmimetri- 
cal  animal  and  the  embodiment  of  a^lity  and 
strength.  They  were  originally  used  in  Den- 
mark and  Germany  for  boar  and  deer  hunting. 
They  make  ideal  watch  dogs. 
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Snutdard.—  }i«»d,  which  should  be  carried 
high,  long  and  not  loo  broad;  muiile  broad, 
strong   and   blunt;   eyes   small,  with   sharp   ex- 

firession ;  neck  long  and  arched,  free  from  dew- 
ip;  chest  mdderalely  broad;  brisket  deep;  loin 
alishtly  arched;  shoulders  sloping;  elbows  well 
under;  belly  well  drawn  up;  legs  straight  and 
muscular;  second  thighs  long  and  strong;  feet 
large,  well  arched,  and  close;  coat  hard  and 
dense;  tail  strong  at  root,  and  ending  fine,  car- 
ried rather  low.  Colors:  brindic,  iawn,  harie- 
quin,  black,  white  and  blue. 

Haitiff.— In  this  old  breed  we  have  prob- 
ably the  most  massive  and  ferodous  looking  of 
dogs. 

Siattdard. —  Head  large  and  massive ;  skull 
flatly  rounded;  ears  small;  muzzle  square,  deep 
and  broad;  teeth  level;  eyes  brown  or  hazel- 
colored,  and  wide  apart;  front  legs  straight, 
with  great  bone;  chest  deep;  loins  strong  and 
large  as  possible;  color,  brindle  or  fawn;  in 
both  cases  muzzle  and  ear;  black;  size  as  large 
as  possible,  so  long  as  symmetry  is  retained. 

Newfoundland. —  This  noble  dog  is  famed 
for  his  remarkable  fearlessness  of  water  and  the 
readiness  with  whidi  it  will  risk  its  life  to  save 


is  a  trifle  larger  than  the  Landseer  type,  whidi 
is  a  black  and  white  dog.  Much  controversj 
has  taken  place  as  to  whence  white  maricingi 
came,  some  claiming  a  spaniel  cross. 

Standard. —  Head  broad  and  massive  with 
flat  skull  and  somewhat  square  muzzle ;  ears 
small  and  lying  close  to  the  head;  coat  straight 
and  dense  and  capable  of  resisting  water;  tail 
carried  gaily,  hut  not  curled  over;  color  black 
black  and  white  or  brottze;  average  weight,  100 
pounds  for  dogs  and  85  pounds  for  bitches. 

Pointer^ That  this  breed  was  descended 
from  the  hound  was  first  clearly  indicated  by 
Youatt.  The  disposition  to  point  appears  to  be 
due  to  training,  and  althou^  other  dogs  have 
been  taught  to  point,  in  no  case  do  they  assume 
the  same  rigid  position  so  notable  in  the  pointer. 
This  breed  is  marked  by  a  compact  and  well- 
knit  body,  sloping  shoulders,  muscular  limbs 
and  beautiful  action.  The  head  is  large 
atfd  flat,  stop  well  defined  with  a  depression 
running  from  the  top  to  ocdput,  muzzle  long 
and  square,  with  not  too  much  lip.  Colors  are 
white  with  black,  liver,  and  orange  markings 
and  solid  black  and  liver. 

Grejrhound. —  The  English  greyhound, 
which  IS  of  great  antiquity,  has  been  regarded 
by  some  as  the  ancestral  stock  of  the  majority 
of  our  domestic  dogs,  but  this  is  doubtful  It 
is  easily  distinguished  at  a  glance  from  all 
other  dogs  by  its  graceful  outline  and  large 
size.  Greyhounds  hunt  entirely  by  sight  instead 
of  scent. 

Standard. —  Head  long  and  lean,  rather  wide 
between  the  eyes  and  fiat  at  the  top;  jaw  power- 
ful, but  cleanly  cut;  teeth  level  and  white;  eyes 
bright;  ears  small  and  fine  in  texture  and  rose- 
shaped  ;  neck  long  and  muscular,  elegantly 
arched  and  free  from  throatiness;  shoulders 
oblique  and  muscular ;  chest  deep  and  capacious ; 
hack  broad  and  square,  rather  long  and  slightly 
arched  over  loins  which  should  be  strong  and 
powerful ;  forelegs  rather  long  and  set  under 
dog,  possessing  fair  amount  of  bone;  hind  quar- 
ters strong  and  broad  across,  stifles  well  bent. 


thighs  broad  and  muscular,  bocks  well  let 
down;  feet  round,  well  split  uii  with  strong 
soles;  tail  long,  tapering  and  nicely  carried; 
coat  fine  and  close;  color,  black,  red,  wbit^ 
brindle,  fawn,  blue  and  the  various  mixtures 

Whippet— This  breed  is  the  result  of  a 
cross  between  a  greyhound  and  a  terrier,  and  is 
bred  especially  for  rabbit  coursing  and  racing. 
In  the  latter  sport  these  dogs  are  without  doi£t 
the  most  speedy  animals  known,  even  exceeding 
the  speed  of  the  racehorse  for  a  short  dittance. 
In  outline  they  are  identically  the  same  as  the 
greyhound. 

Staghound. —  It  is  a  large  hound,  white  in 
color  with  black  and  tan  markiags;  the  head 
somewhat  on  the  pointer  type,  but  the  ears  more 
pendulous  and. set  lower.  This  breed  has  been 
used  for  many  years  in  Europe  for  stag 
hunting. 

Deerboiud,—  The  Scotch  deerhonnd  is 
larger  and  more  massive  than  the  English  grey- 
hound, frequently  standing  as  high  as  28  to  30 
inches  at  the  shoulder,  the  body  being  clothed 
with  a  rough  coat.  Its  princ^kal  uae  is  for  deer- 
stalking in  the  Highlands. 

Standard. — -Head  long  and  narrow,  tapering 
gradually  from  the  ears;  nose  black  (occasion- 
ally blue)  and  pointed;  lips  level;  ears  small, 
set  high,  carried  in  fold,  soft  and  silky  and 
free  from  long  hair ;  neck  long,  but  strong,  with 
the  nape  or  crest  very  prominent;  shoulders 
sloping;  toes  close  and  arched;  chest  deep;  body 
long,  but  well  ribbed  up;  loins  arched  mth  great 
breadth  across  hips;  stifle  well  rounded;  thighs 
long ;  tail  set  on  low,  curved  but  not  curled ;  coat 
rough  and  harsh  on  body;  mane  on  neck  and 
slight  fringe  on  inside  legs,  on  thighs  and  on 
tail.  Colors :  All  shades  f rora  dark  blue  or 
black  brindle  to  light  gray  brindle,  yellow,  fawn, 
dun  and  drab;  white  markings  objectionable, 
but  very  often  to  be  found  on  chest  and  toes. 

Iriih  Wolfhonndf— This  ancient  breed  was 
famous  for  many  years  in  Ireland  for  its  great 
power  and  strength  and  its  prowess  against 
wolves.  It  has  practically  the  same  lines  as  the 
deerboiuid  only  more  massive  in  skull  and  body. 
The  colors  are  the  same. 

Borsoi  or  Russian  Wolfhound, —  Is  of 
rather  larger  build  than  his  English  cousin,  be- 
ing covered  with  a  wavy  silk  coat  qiute  differ- 
ent in  texture  from  that  of  the  deerhound  and 
walfhound;  the  head  is  more  domed  and  muzzle 
of  the  Roman  nose  type.  It  is  used  in  Russia 
for  hunting  wolves.  Colors  are  white  with  drab, 
fawn  or  brindle  markings. 

Italisn  Greyhound^  This  breed  Is  kept 
purely  as  pets  and  may  be  regarded  as  a  minia- 
ture greyhotmd.  The  ^es  are  much  lai^r  and 
more  prominent  than  in  the  large  greyhound. 
There  are  several  colors,  among  which  arc  a 
golden  fawn  and  a  irouse  fawn,  tne  most  valua- 
ble colors ;  white  markings  are  undesirable. 

En^li^  Fozhoimd, —  The  modem  fox- 
hound IS  somewhat  smaller  than  the  staghound 
and  cobbier  in  body;  the  head  is  cleaner  with 
more  substance  in  the  muzzle;  the  cars  arc 
rounded  and  placed  much  higher  on  the  skull. 
The  American  foxhound  is  much  the  same  type, 
but  somewhat  smaller  and  lifter  built,  the 
colors  often  being  black  and  tan,  showing  a 
bloodhound  cross. 
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Bcasle.— This  terin  is  generally:  aMiird  to 
any  hoimd  stjutding  less  than  15  mcncs  high, 
altkougfa  the  true  pure  breed  beagle  is  a  distind 
breed,  whick  may  be  regarded  as  a  miniature 
foxhound  with  the  exception  of  the  e»r(,  which 
are  more  pendulous;  the  height  varies  from  9 
to  15  inches.  The  beagle  has  a  musical  note 
and  an  actite  scent  as  well  as  great  persever- 
ance in  followiug  a  trail, 

8ett«ra<—  The  various  breeds  known  as  set- 
ters are  prKctteally  large  spaniels  wliicb  acqaired 
this  nunc  from  being  taught  to  crouch  whoi 
marking  their  game. 

Bagliah  Better, —  It  is  regarded  as  a  rcsidt 
of  a  cross  between  the  field  spaniel  and  the 
pointer,  and  should  have  a  sott  coat  with  a 
slight  wave,  but  no  curl  in  the  hair.  Theke  is 
a  great  variation  in  color,  which  is  valued 
according  to  the  following  seak :  black  and 
white  tictol  with  laige  sobshea,  or  the  Blue 
Belton ;  then  orange  and  wfaite  freddcd,  Icnown 
as  the  "Orange  Belton';  bladi  and  white  with 
tan  markings  and  black  and  white. 

Slandard. —  Head  long  and  lean  with  a  flat 
skull ;  mtudc  long  and  deep ;  Ups  not  too  pen' 
dulous;  ears  of  moderate  siae^  fine  in  texture, 
set  on  bone  and  well  back;  neck  long,  muscii' 
lar  and  well  set  in  sloping,  deep  shoulders;  chest 
narrow,  but  deen  and  ribs  well  si»^mg;  loin* 
mnscnUr  and  sligfatty  arched,  with  powerful 
hind  qnarters;  front  legs  perfectly  straight  and 
feet  small  and  firm;  toes  arched  and  close 
together. 

Iriah  Setter^- Of  a  deep-red  mahogany 
color,  this  dog  is  rather  lighter  in  build  than  the 
Enghsh  setter,  with  a  narrow  and  slightly 
domed  head. 

Tbe  Oordon  or  black  and  tan  setter  is  much 
heavier  than  difaer  the  English  or  Irish  breeds, 
this  heaviness  btsng  especially  shown  in  the 
head,  wiatH  a  broaacr  and  -<leeper.  The  body 
should  be  massive  and  bla^  with  tan  markings. 

Retriever, — rThis  name  applies  to  a  large 
dog  somewhat  on  the  order  ot  fhe  setter,  ens- 
ployed  for  retrieving  eatnc.  They  have  more 
or  less  New.fotuidland  Dlood  in  them  and  trace 
their  parentage  to  the  water  sponkl  or  setter. 
The  curly-coated  retriever,  whidi  nay  be  ettfaer 
black  or  liver  color,  is  the  product  of  a  cross 
between  die  smaller  black  Newfoundland  and 
the  Irish  water  spancel.  It  is  characterixed  by 
the  short  hair  of  the  face  and  the  tail  devoid 
of  any  fringe,  althoiwh  covered  to  within  a  few 
inches  of  its  extremity  with  short,  ciispy  curls. 
The  hair  on  the  body  is  closely  and  crisply 
curled,  hence  the  old  phrase  ot  the  'nigger 
coaled  retriever,*  a  Icrm  used  in  sosne  coimtieB 
in  EngtaiMl.  The  wavy  or  flat-coated  retriever 
has  the  same  outline,  with  the  exception  of  the 
coat,  whith  is  flat  and  wavy,  and  is  cbse  to  the 
body. 

Cheinpeake  Bay  Dog^  As  the  name  signi- 
fies, this  dog  is  a  native  of  Chesapeake  Bay.  It 
resembles  a  dull-colored  red  retriever  both  ia 
cobr,  shape  and  size.  The  coat  is  extnmiely 
dense  and  absolutely  waterproof.  For  general 
retrieving  work  in  the  water  we  knowof  no  Aok 
which  can  equal  it.  It  has  been  katrwn  to  work 
the  whole  day  in  the  ice  and  never  aeems  to 
tire. 

Sporting  Spaniel The  Clumber  spaniel 

derives  its  nane  trom  Clumber  Park,  the  estate 
ef  the  Duke  of  Newcastle,  where  this  breed  has 
been  ke^  for  many  generations.    The  Chnnber 


is  distinguidied  Inr  its  silence  when  huaiattf'uid 
is  a  large,  low,  heavy,  massive  6og,  with  inir 
mense  bone. 

SlamJard. —  Large,  low,  heavy  and  massive 
throughout,  with  immense  bone;  bead  lacgB, 
with  largely  developed  forehead;  brows  heaTy 
and  eyes  deeply  set;  muzile  long  and  veiv 
(Quare,  with  a  fair  quantity  of  hp;  ears  tmall 
when  compared  with  the  size  of  the  dt^,  and 
well  shaped,  hanging  close  to  the  face:  C^or  a 
while  with  lemon  markinBiB. 

Fkid  or  Black  Spanlu^—  It  is  somewhat  on 
the  Qumber  st^e,  but  has  much  more  activity, 
a  longer  muxzle  and  cleaner  head. 

Standard. —  Head  long  and  lean,  with  a  good 
length  of  oiuixlc,  which  must  not  be  stuppy;  a 
short,  coarse  or  cltunpy  head  is  objecdooable; 
eyes  dark;  ears  very  low  down,  narrow  where 
(hey  leave  the  head,  long  and  lobe-shaped ;  bo^ 
large,  deep,  long  and  low;  tail  earned  below 
the  level  of  the  back ;  legs  straight,  strong,  short 
and  very  large  in  bone.  Although  a  long,  low 
dog,  he  must  be  active,  with  plenty  of  life,  and 
any  resemblance  in  shape,  action  or  movement 
to  the  bassettfaound  or  dachshund  should  be 
discarded. 

Cocker  Spaniel.— The  wei^l  o£  this  vari- 
ety of  nianiel  at  exhibitions  is  usually  under 
26  pount^.  The  head  is  long  and  narrow,  bttt 
not  quite  30  lean  or  long  as  the  field  spaniel, 
the  muzile  well  developed  and  not  taippy;  eyes 
dark,  and  although  not  full  or  prominent,  a 
little  larger  in  comparison  with  the  siie  of  the 
dog  than  the  eye  ol  the  field  spaniel;  ears  long, 
ano  small  near  the  head,  set  low,  and  kibe- 
shaped;  body  large,  deep  and  round  throughout, 
and  in  length  much  shorter  than  in  the  field 
ipaniel;  stem  set  low;  legs  powerful  and 
strai^t  and  a  little  longer  than  the  field 
spaniel ;  and  coal  flat  and  abundaat,  but  not  too 
long,  and  with  plenty  of  feather.  It  should  be 
remembered  thcu.  although  a  small  epaniri,  the 
cocker  is  a  sportsman's  dog,  and  any  trace  in 
shape,  make,  expression  or  actioti  of  the  toy 
spaniel  should  be  discarded 

Iriah  Watar  SpanleL—  This  quaint  xninal 
is  possibly  the  mtist  useful  all-around  wodcer 
of  the  whole  group  of  sf)aoiel).  The  general 
aM»earance  is  that  of  a  big  upstanding  shaggy 
liver-colored  dog  with  a  strong  bead  and  a  di»- 
tinct  top-knot,  a  well- famished  cobby  body  and 
a  rat-ldEc  tail.  These  dogs  are  especially  fond 
of  the  water  and  good  on  all  retrieving  work. 

Dalmatiaaf—  The  Dalmatian  or  coach  dog 
is  probably  allied  to  the  pointer.  It  is  diati»- 
guished  by  the  Spots  which  are  black  or  liver,  on 
a  white  ground  Its  use  in  B.i>giai«<  and  Amer- 
i<a  is  essentially  as  a  carriage  d<^  and  it  de- 
votes itself  ouirely  to  the  horse,  often  sleeping 
ia  the  same  stall.  In  its  native  coustry  the 
Dalmatian  is  used  as  a  pointer  and  is  said  to  be 
staunch  on  game. 

Standard. —  Head  kaigish,  skull  flat,  mod- 
erate aoMMNit  oi  slop ;  muzde  long  and  power- 
ful; ^es  medium  size,  and  dark  or  lii^it 
accorduig  to  markings;  neck  fairly  long  utd 
arched,  so  throatiness ;  chest  very  deep,  aot 
wide  under;  feet  compact,  well  padded;  tail 
smooth,  sh^tly  curved  t^nvard;  coat  short, 
hard,  dense;  ground  color  pure  white;- spots 
pure  blade  or  liver  color;  very  decided,  not 
intermixed;  ears  and  tail  well  spotted;  we^ifat 
'50  pounds.  The  general  apptannca  ia  that  of 
a  pointec. 
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3he^  Doc.~The  Collie  is  nsentially  of 
Scotch  orisin.  In  aDpearence  it  is  me  of  the 
most  handsome  of  the  canine  rax:«,  having  a 
well-knit  frame,  chest  deep,  but  not  wide;  fore 
1^5  straif^t,  hocks  well  bent,  feet  compact  and 
^nmg.  The  head  should  be  lonR,  fairly  nar- 
row and  Hat;  ears  small,  set 'well  back  on  the 
licad  and  carried  semi-erect,  but  not  pricked. 
Colors  are  black  and  Ian,  black,  tan  and  white, 
sable,  and  sable  and  while. 

Smooth  Collie. —  Is  practically  on  the  same 
Knes  31  the  rough  coltie,  with  the  exception  of 
,tfae  coat,  which  is  smooth  and  ties  very  close, 
and  the  eyes,  which  in  man^  cases,  are  china 
or  wall-eyed,  that  is  of  whitish  color. 

Old  EnnliBh  (Bobtail)  Sheep  Doc.—  This 

auaini  old  breed  is  quite  different  in  t);pe  from 
ie  other  sheep  dog,  having  a  short,  wide  skull 
and  very  massive  body,  which  is  covered  with 
a  rough,  shaggy  coat,  with  an  abrupt,  or  bob 
tail,  hence  the  name.  Is  much  used  in  England 
by  the  drovers  and  is  locally  known  as  the 
drover's  dog. 

Slaadard. —  Color,  any  shade  of  blue,  blue 
merle  or  grizzle,  with  white  on  face  or 
legs  for  relief;  head  big  and  square;  eyes  small 
and  dark;  in  very  li^t-colored  dogs  wall  or 
marble;  square  in  body  and  as  large  as  possible, 
with  a  broken,  harsh,  wavy  coat ;  ears  small 
and  neatly  set  on  side  of  head.    ' 

Bearded  ColUe.—  Is  practically  a  repetition 
of  the  bob-tail,  with  the  exception  of  the  tail, 
which  is  long  and  carried  low,  and  the  body, 
which  it  not  quite  so  short  or  massive. 

BaU-Dog.— This  breed  is,  virithout  doubt, 
the  most  maligned  of  the  canine  race.  In 
appearance  it  is  thai  of  a  low  cobby  dog,  with  a 
.very  large  Aat  skull,  showing  much  wrinkle, 
short  nose  or  face  and  a  long,  wide  tumed-up 
under-jaw.  In  body  is  low  and  wide  in  front, 
with  well-sprung  ribs  and  a  short  roach  or 
wheel  back,  and  a  short,  tapering  tail,  which 
must  not  be  carried  above  the  level  of  the  back. 
Since  the  old-time  sport  of  butl-baiting  has  been 
done  away  with  the  bull-dog  has  been  bred 
cqieciaUy  as  a  pet.  They  are,  in  no  way, 
fighters,  beiiw,  without  doubt,  the  most  affec- 
tionate of  all  breeds. 

Standard. —  Thick-set  and  compact ;  very 
heavy  in  front,  and  of  comparalivelv  lifter 
builcl  behind ;  legs  short,  muscular  and  set  out- 
side the  body,  but  not  exaggerated ;  shoulders 
Ihasaive.  and  standing  well  out;  chest  wide  and 
.deep;  slcull  la:^;  and  temples  high,  with  stop 
well  de&ned-  eyes  wide  apart,  and  dark  in  color; 
underjaw  wide,  and  well  turned  up;  nose  large, 
black  and  very  short ;  strong  join,  well  tncked 
up;  tail  short  and  set  on  low;  colors,  all  shades 
of  brindle,  fawn,  white  and  all  pied  colors. 

Terrier.— The  boll  terrier,  as  its  name  im- 
plies, is  a  cross  between  the  bulldog  and  the 
white  English  terrier.  The  general  appearance 
is  that  of  a  symmetrical  animal,  the  embodiment 
of  agility,  strength  and  determination.  The 
ears  are  cropped,  which  gives  a  smart  and  alert 
appearance.  The  popular  color  is  pure  white 
with  small  black  eyes  and  nose;  a  cherry  or 
fiesh-colored  nose  is  undesirable. 

Standard.-^  Head  long,  flat  and  wide  be- 
tween ears,  tapering  to  nose  without  cheek  mus- 
cles, slight  indention  down  face,  without  a  stop; 
jaws  long  and  very  powerful ;  targe  black  nose, 
and  open  nostrils j  eyes  small  and  very  Mack; 
lips  meeting  as  ti^tly  as  possible  witiwat  a 


fold;  teeth  regular  in  sfaape  and  nueting  ex- 
actly, a  deviation  being  a  great  fault ;  ears 
always  cropped;  neck  lonp,  slif^tly  arched, 
nicely  set  in  shoulders,  tapenng  to  bead,  without 
any  loose  skin;  shoulders  stroi%  muscular  and 
slanting;  chest  wide  and  deep;  ribs  wdl 
rotmded;  back,  short  and  muscular;  fore  l^s 
perfectly  straight,  with  well-developed  uuisdes, 
not  'out  at  shoulder,*  and  very  strong  in  pas- 
terns ;  hind  tegs  long,  muscular,  and  good  strong, 
straight  hocks,  well  let  down;  feet  lUce  those  of 
a  cat;  color  white;  coat  short,  but  dose,  stiff  to 
the  touch,  and  with  fine  gloss;  tail  set  on  very 
low,  and  10  to  12  inches  Ions,  thick  where  it 
joins  the  body,  taperic^  to  a  fine  point,  carried 
without  a  curl  and  never  over  the  back. 

AiredlUe  Terrier.— This  is  a  large  rou^ 
coated  terrier,  found  chiefly  in  Yorkshire,  Ejig- 
land.  It  derives  its  name  from  the  river  Aire, 
where  it  is  much  used  for  all  hunting  purposes. 
The  general  appearance  is  that  of  a  btg,  rougb- 
coated  dog,  on  the  same  lines  as  the  Irish  ter- 
rier, but  much  stronger  and  heavier  built  The 
colors  are  black  and  tan,  and  grizzle  and  tan, 
and  the  weight  from  40  to  55  pounds.  The 
coat  should  be  short,  very  dense  and  of  a  harsh 


„  .  -  ' ;  the  front  legs  strai^t  and  shoulders 
strong  but  not  too  broad;  body  short  and  the 
tail  carried  gayly;  weight  about  14  to  20 
pounds;  colors,  wneaten,  red  and  black  brindle 
and  solid  black.  White  markings  are  objec- 
tionable. 

Skye  Terrier^  This  is  undonbtedlv  the  old 
Highland  terrier,  a  loftg,  low  dog  witn  a  long, 
straight  coat  of  dark  steel  blue  or  gray  color; 
head  broad  and  strong,  with  a  loiig  jaw ;  nose 
pointed  and  eyes  small,  dark  and  set  close  to- 
gether; body  long  and  low  but  arched  at  the 
loins,  and  tail  carried  low  and  ears  pricked  or 
drop,  the  latter  carried  low  and  close  to  the 
bead. 

Dandy  Dinmont  Terrier. —  This  game  little 
terrier  is  also  of  Northern  origin.  It  is  low  on 
the  leg  and  strongly  built.  The  head  is  appar- 
ently large  in  proportion  to  sice;  skull  fairly 
wide  and  covered  with  a  top-knot  of  silky,  li^t 
hair.  Colors  are  pepper  or  mustard ;  tail  earned 
gayly  above;  wei^t  not  over  25  pounds. 

BedlingtoB' Terrier.— This  breed  hails  from 
the  northeastern  counties  of  England  It  is 
rather  long  and  wiry  in  appearance,  with  a 
bluish  or  sand-cotored  coat  The  head  is  long 
and  narrow,  with  a  silky  top-knot  somewhat  like 
the  Dandie,  but  is  much  narrower  in  skull. 
These  dogs  are  exceedingly  game  and  weigh  12 
to  IS  pounds. 

Welsh  Terrier. —  As  the  name  implies  diese 
little  dogs  come  from  Wales.  They  are  in  gen- 
eral appearance  much  like  the  Airedale  and  of 
the  same  color ;  the  head  is  broader  in  compari- 
son and  eyes  set  wider  apart.  The  weight  should 
not  exceed  20  pounds. 

Yorkshire  Terrier.— This  is  a  small  breed, 
bred  chiefly  in  [he  county  of  Yorkshire,  and  is 
easily  distinguished  by  its  very  long,  sill^  coat, 
especially  on  the  face,  which  is  parted  from  the 
nose  down  the  whole  length  of  tbe  body  to  the 
tail.  It  is  ekceeifingly  bright  and  ([uite  game; 
but  Taloed  chiefly  as  a  pet.    Hie  ootors  are  a 


:,  Google 


dark  bhx  bodf  with  tan  markings,  and  black 
with  tan  markines.  The  ears  are  cropped  and 
carried  erect  and  the  weight  is  between  three 
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Lteae  Terrier.— This  dc^  is  o 


eyes.  The  coat  should  be  flat  and  not  curly, 
which,  in  many  cases,  shows  a  tcnr  poodle  cross. 

Maucheater  or  Black  and  Tan  Terrier.— 
A  smooth~coated  terrier  which  has  been  bred 
(or  many  vears  in  Manchester,  England ;  derives 
its  name  tbence.  The  general  appearance  is  ihat 
of  a  smart  dog  with  a  black  body  and  rich  tan 
marldngs  on  me  lees  and  feet;  the  division  be-' 
tween  the  colors  should  be  well  defined.  The 
ears  are  cropped  or  V-shaped.  The  weight  is 
fnHn  7  to  20  poands.  The  toy  black  and  tan  is 
identically  the  same  breed,  but  does  not  exceed 
seven  pounds  in  weight. 

Dachahimd. —  This  quaint  and  very  game 
breed  is  essentially  of  German  origin.  The 
genera]  appearance  is  that  of  a  dwarfy,  short- 
legged,  long-bodied  but  sturdf  dog,  with 
■  strongly  developed  muscles.  The  head  is  long 
and  fairly  broad,  conical  in  shape,  tapering 
toward  the  nose,  with  ears  set  high  and  broad 
and  nicely  rounded,  not  pointed  or  folded.  The 
legs  should  be  short  ana  muscular,  but  not  over 
at  the  knees;  elbows  well  tmder  and  shoulders 
broad  and  welt  placed;  loin  short,  firm  and 
broad,  and  tail  short  but  carried  gayly.  Colors 
are  solid  red,  black  and  tan  and  dappled.  The 
coat  should  be  smooth  and  glossy.  The  rough- 
coated  variety,  which  is  now  becoming  popular, 
is  on  tie  same  lines  exactly. 

Poodle.— This  is  probably  the  cleverest  of 
all  dogs  and  most  apt  to  learn  tricks.  Its  colors 
are  a  deep  black,  blue,  red,  white  or  cream. 
There  are  two  varieties,  the  corded,  which  has 
a  long,  rope-like  coat,  and  the  curlv.  which 
should  be  short  and  ti^tly  curled  lixe  astra- 
khan. They  make  ideal  companions  and  can 
readily  be  broken  to  the  gun  and  make  grand 
retrievers. 

Fox  Terrier,— The  fox  terrier  is  probably 
the  most  pmmlar  of  all  terriers.  It  is  said  to 
have  descended  from  a  cross  between  the  small 
fox  houttd  and  the  English  terrier.  It  derives 
its  name  from  the  use  of  driving  foxes  from 
holes  or  burrows  in  the  ground.  The  roost  popu- 
lar color  is  a  pure  white  body  with  black  and 
tan  markings  on  the  head  with  an  even  blaiie 
up  the  face.  The  head  should  be  flat  and  nar- 
row, with  a  strong  foreface  or  muzzle ;  eyes 
small,  ears  likewise  small  and  of  V  shane,  car- 
ried forward  and  close  to  the  head.  The  body 
should  be  short  with  well-sprung  ribs,  narrow  in 
chest,  with  clean  sloping  shoulders,  perfectly 
straight  front  and  cat-like  feet.  The  wire- 
haired  dog  is  identically  the  same  as  his  smooth 
brother,  with  the  exception  of  the  coat,  wluch 
i^honld  be  rough  with  a  decided  hanh  texture. 
Weirfit,  IS  to  21  pounds. 

Irish  Terrier,^  As  the  name  implies  is  of 
Irish  ori^n  and  is  aptly  named  the  *Dare 
Devil,*  being  very  game.  In  size  it  is  somewhat 
larger  tfian  the  fox  terrier  and  more  racy  in 
bo^  and  has  larger  feet.  Cropping  the  cars  has 
now  gone  out  of  fashion,  the  modem  ear  being 
the  same  as  the  fox  terrier. 

StaMdard. —  Head  long,  rather  narrow,  ptm- 


strong,  feet  round  and  thick  with  good  pads; 
chest  narrow  with  good  depth  of  brisket,  back 
strong  and  straight.  Color  wheaten  and  red. 
Expression  wicked  but  intelligent  Coat  short 
and  rough  and  very  harsh, 

Boston  Terrier.— This  smart  little  dog  is 
especially  of  American  origin,  having  been 
raised  in  Boston  and  the  nearby  towns  for  the 
past  40  years.  It  resembles  the  bull-dog  in  head, 
tut  is  void  of  wrinkle  and  must  not  show  the 
teeth ;  the  body  should  be  built  on  the  terrier 
type,  having  a  narrow  front  with  strong  but 
not  wide  shoulders,  short  back  and  a  short  screw 
or  tapering  tail.  The  ears  are  cropped  and  car- 
ried erect  The  three  classes  by  weight  arc 
under  IS  pounds,  under  23  pounds  and  not  ex- 
ceeding SZ  pounds.  Colors  are  brindle  with 
white  markings,  fawn  and  white  or  red  and 
white.    Theyare  used  entirely  as  pets. 

PagB.— This  quaint  breed  is  one  of  the  most 

Eopular  house  pets.  In  appearance  they  resem- 
le  the  bull-dog,  having  a  short,  square  muzzle 
and  heavily  wnnkled  head.  The  ears  should 
hang  close  to  the  head  and  be  carried  forward; 
the  body  be  short  and  round,  and  the  tail  curled 
and  lie  on  the  back.  The  colors  arc  a  rich 
apricot  fawn  with  black  shadings  and  a  deep 
black. 

Toy  Spaniel.— The  English  toy  spaniels  are 
the  King  Charies,  or  black  and  tan,  the  Blen- 
heim or  orange  and  white,  the  Prince  Charles, 
and  the  Re(f  and  are  practically  all  of  the 
same  familv,  distinguished  only  by  the  colors. 
The  head  should  be  large  and  domed,  with  the 
ears  set  very  low  in  the  skull;  the  nose  or  face, 
as  short  as  possible  and  stop  well  defined ;  eyes 
as  large  as  possible  and  very  prominent;  body 
short  and  well  coated  and  small  in  size.  They 
are  essentially  house  pets. 

Japsnese  Spaniel.— It  is  blade  and  white, 
or  orange  and  white.  The  head  is  not  so  large 
or  domed  as  the  Englbh  spaniel  and  the  ears 
are  much  smaller  and  carried  higher  and  V- 
shaped;  eyes  wide  apart  and  showing  a  good 
deal  of  the  white;  tail  heavily  coated  and  car- 
riedover  the  back.     In   size  it  is  as  small   as 
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the  American  Museum  of  Natural  History  (VoL 


Google 


DOO  IN  ART  AND  SYHBOLISU  — DOQ-PISH 


XII,  New  York  I8») ;  Youatt,  W.,  <TraimnK 
and  ManaKcmcnt  of  the  D<%>  (New  York  and 
London  1SS9).  For  diseases  of  the  dog,  sec 
Dogs,  Diseases  of.        Cbarles   G.    Hopton. 

DOG  IN  ART  AND  SYMBOLISM. 
Haydn's  Dictionary  says  of  the  dog,  it  'was 
worshipped  bv  the  Egyptians  and  haled  by  the 
Hebrews."  With  the  ancient  Egyptians  Marpi, 
son  of  the  god  Horus,  was  represented  as  hav- 
ing the  head  of  a  dog.  The  Oriental  s^bol- 
ism  gives  the  dog  a  position  of  degradation  be- 
cause these  animals  are  the  scavengers  hving 
on  the  filth  of  the  people  and  in  the  Eastern 
cities  the  garbage  and  refuse  is  thrown  into  the 
street  for  the  dogs  to  care  for.  Being  un- 
domesticated,  these  animals  run  wild  in  packs 
and  become  often,  when  starving,  rabid  and 
vicious  and  are  permitted  existence  Dy  Orientals 
only  as  serving  to  cleanse  the  neighborhood  of 
offal.  Hence  the  mention  of  the  *friend  o£ 
man*  in  Holy  Writ  is  rare  and,  contrary  to 
Occidental  symbolism,  always  made  in  an  evil 
sense.  We  6nd,  in  ancient  Roman  dwellings, 
K  chained  dog  depicted  (generally  in  mosaic) 
and  the  words  'cave  canem*  ■— beware  of  the 
dog^on  the  threshold.  Assyrian  sculptures 
are  extant  representing  the  greyhound  and  the 

'iS.     In  European  svmbolism  the  dog  ' 


of  married  women  ui>on  sepulchres.  Husen- 
betb  says  that  In  ecclesiastical  art  the  following 
saints  nave  been  pictured  accompanied  by  a 
dog:  Saint  Bernard  (abbot)  has  a  dog  at  his 
feet ;  Saint  Wendelin  is  pictured  keeping  sheep, 
a.  dog  at  his  feet,  or  held  by  a  cord;  Saint 
fienignus  has  a  dog  by  his  side;  Saint  Roch  has 
been  portrayed  as.  a  pilgrim,  a  dog  near  him 
with  a  loaf  of  bread  in  bis  month,  or  a  dog 
licking  his  feet '  Saint  Domenic  has  been  repr^ 
sented  with  a  dog  firing  a  globe  with  a  torch; 
Saint  Parthenius  has  been  pictured  kilting  a 
mad  dog  by  the  sign  of  the  cross;  Saint  God- 
frey of  Amiens  has  been  represented  with  a 
dead  dog  l^-in^  near  him ;  Samt  Sira  has  been 


pictured  with  dogs  about  her.  Sirius  or  Canic- 
ula  is  known  as  the  'dog-star*  and  figures  in 
the  constellation  Canis  Major  (larger  dog*). 
In  the  Chinese  zodiacal  system  a  dog  is  the 
sign  of  the  month  of  September.  In  ceramics 
the  amateur  collector  and  the  auctioneer  use 
the  term  °dog  of  Fo*  to  designate  a  fantastic 
animal  figuring  in  ornament  and  decorative 
composition;  but  it  is  intended  as  a  lion  (*lion 
of  the  Korea^)  not  a  doK  and  is  usually  ac- 
companied by  a  sphere.  Tbe  Japanese  use  the 
device  under  the  term  Skithi.  It  b  an  almost 
necessary  companion  to  the  statue  of  Buddha, 
and  in  me  Chinese  mythology  is  the  guardian 
of  temples  and  domestic  thresholds,  as  an  em- 
blem  of   peace,   or  tranquillity. 

C!lement  W.  Coukbe. 
D00-DAY8  (Lat.  caituulit).  the  name  ap- 
plied by  the  ancients  to  a  period  of  about  40 
days,  the  hottest  season  of  the  ^ar,  at  the 
time  of  the  heliacal  rising  of  Sinus,  the  dog- 
star;  that  is,  die  time  when  it  rose  just  before 


)  tfie  conjunction  of  this  star  with  the  sun. 
We  still  retain  the  expression  dog-days,  a* 
aptjiied  to  the  hottest  season  of  the  year,  but 
awiag  to  the  precession  of  tbe  equinoxes  it  it 


DpG-PENNEL,  a  plant  (Anthemis  coluia) 
belonging  to  the  family  Aiteracea.  It  is  found 
in  fields  and  waste  places  throughout  much  of 
North  America,  having  been  naturalized  from 
Europe.  It  is  known  as  a  weed  in  Asia^  Africa 
and  Australia.  It  derives  its  name  of  dog"'- 
f ennel  from  the  resemblance  of  its  leaf  to  fennel, 
and  from  its  bad  smell.  It  has  an  acrid  taste 
and  emetic  properties.  This  plant  is  also  called 
stinking  May-weed,  the  scentless  May-weed,  or 
wild  camomile.  The  name  dog's-fennel  is  some- 
.times  apphed  In  America  to  a  species  of  the 
genus  Eupalorium,  bog-weid 

DOG-FISH,  the  popular  name  of  sever^ 
species  of  small  shark  (q.v.),  chiefly  belonging 
to  Musltius  and  SqiiaU4t,  two  quite  unlike 
genera.  The  name  is  derived  from  their  habit 
of  swimming  in  schools  or  packs  in  pursuit  of 
thdr  food.  In  their  general  anatomy,  th^ 
differ  but  little  from  the  other  sharks,  ao  well 
known  for  their  ferocious  habits.  The  dog- 
fishes, though  among  the  smallest  of  Che  tribe, 
manifest  propensities  equally  cruel  with  those 
wliich  have  rendered  the  white  shark  and 
others  so  justly  dreaded  Although  seldom  or 
never  injurious  to  man,  they  commit  great 
ravages  in  the  fisheries,  and  where  they 
abound  constitute  one  of  the  greatest  nuisances 
to  tbe  fishermen.  Exceedingly  voracious,  and 
devouring  almost  everything  wbic^  they  en- 
counter, the  mischief  tbey  occasion  by  taking 
tbe  baits,  and  very  often  the  hooks,  of  the 
deep-sea  lines,  is  very  considerable  and  not  al 
all  compensated  for  by  tbe  flesh  of  those  which 
are  captured 

Tlie  smooth  do^-bsh  or  dog^shark  (M.  canit) 
is  found  on  both  sides  of  tbe  north  Atlantic,  and 
on  the  American  side  is  partindarly  abundant 
south  of  Cape  Cod.  It  it  from  two  to  three 
feet  loi^.  No  spines  occur  in  the  margins  of 
the  dorsal  fins,  and  (he  smooth  pavement-Uke 
teeth  are  espeaally  adapted  for  crushing  crabs, 
lobster*  and  other  testaceous  invertebrates  on 
which  they  diiefly  feed  The  yotmn'  are  hatched 
from  the  egg  in  the  oviducts  of  the  female 
(with  which,  however,  they  are  not  connected 
by  a  ^acenta,  as  in  die  related  Galeus  mutlelus 
of  Europe),  and  are  bom  alive.  Tbe  eggs  are 
similar  to  Others  of  the  family  and  covered  by 
a  tough  membranaceous  integument.  The  skin 
of  these  fish  is  beset  with  numerous  small  as- 
perities, vi4adt  render  it,  when  dried,  well 
adapted  for  pol^hing  wood  and  for  other 
medianical  purposes. 

The  spiny  dog-fish  (Sqiwitu  artmthiat)  is 
very  abundant  on  the  coasts  of  New  Engiand, 
and,  although  similar  in  size  and  general  aspect, 
is  readily  distinguisbed  from  die  smooth  dog^ 
fish  by  the  presence  of  a  strong  spine  before 
each  of  the  two  dorsal  fins.  The  eggs  are  de- 
posited before  batching.  This  spades  fumisbes 
material  for  a  valuable  fishery  and  fish  industry 
in  Main^  where  the  edl  is  extracted  from  the 
livers,  the  flesh  ground  up  for  fertilizers  or 
poultry  food  and  the  skin  utilized  for  polisbinK 
metal  and  wood.  The  dog-fish  feeds  uiicfly  on 
herring  and  mackerel,  die  schools  of  i^ch  it 
follows  in  immense  niunbers.  Similar  speaei 
occur  in  the  Padfic  Ocean  and  other  aeas. 

The  flesh  of  all  the  spedes  is  hard,  dry  and 
unpalatable,  requiring-  to  be  well  loaked  befoK 


v  Google 


DO&<»A8S  —  DOGGKXHANK 


it  is  eaten.  In  EnftUml  the  .dried  fle»li  goes 
under  the  name  of  Folkestone  beef.  Poisonous 
eSects  are  at  certain  times  observed  in  conse- 
quence of  eatinE  the  livers  of  dog-fisb  and  some 
cases  are  recorded  in  which  the  most  distressing 
illness  has  been  occasioned  by  the  practice.  The 
name  dpg-iish  is  also  apphed  to  several  other 
qiute  distinct  fishes,  more  particularly  to  the 
western  mud-fish  or  bow-fiu  iAfM  calva),  and 
to  the  dog-salmon   (Ontofhynckus  kfia). 

DOG-GRASS.    See  CoocR-<aA». 

DOG  PARSLEY,  one  of  the  common  names 
of  JEtkusa  eynapium^  »  poisonous  plant  of  the 
carrot  family,  the  only  species  of  the  genus 
^thusa,  found  in  America,  from  Nova  Sootia 
west  to  Minnesota,  and  south  to  New  Jersey, 
having  been  naturalized  from  Europe.  T^e  fruit 
bears  some  resemblance  to  the  fruit  of  dill  and 
fennel,  and  is  sometime*  eaten  in  mistake  for 
these.  The  sharp  acrid  taste  marks  the  differ- 
ence. Other  names  are  Fool's  parsley,  fool's 
cicely  and  doc-pnlson. 

DOG  ROSE  (_Rasa  coftina),  a  plant  of  the 
rose  family  iRotacea) ;  known  also  as  the 
canker  rose,  wild  brier,  and  referred  to  1? 
Shakespeare  as  "caoker-bteoros.*  It  is  a  native 
of  Europe  and  northern  Asia.  The  ripe  fruit 
is  sometinies  used  abroad  to  make  a  preserve 
that  is  employed  in  the  manufacture  of  pills. 
The  plant  (s  somewhat  naturalised  in  America, 
and  is  not  rare  in  ctdttvatioo. 

DOG-SALMON,  a  name  given  on  the  west- 
em  Pacific  Coast  of  North  America  to  the 
OtKorhynchus,  also  known  as  the  chum  salmon. 
The  average  weight  is  from  10  to  12  pounds. 
This  is  one  of  the  five  species  of  keta,  the 
widely-known  Pacific  salmon  (of  which  the 
hump-backed  salmon  is  the  smallest),  which  are 
foiuid  on  the  North  American  coasts  from 
Alaska  to  as  far  south  as  Oregon  or  even  the 
Sacramento  River. 

DOG-STAR  (SiBiusl.  the  sUr  that  gives 
their  name  to  the  dog-daj's  (q.v.)  ;  also  applied 
to  Procyon,  a  double  star  in  Canis  Minor.  Sirius 
is  the  brightest  star  in  the  heavens,  and  once 
was  thought  to  exercise  a  baleful  influence  upon 
human  affairs.  It  is  now  a  dear  white  star  in 
the  constellation  Canis  Major  though  Seneca 
and  Ptolemy  describe  it  as  red- 

DOG-TOOTH  SPAR,  a  common  variety  of 
the  mineral  caJcite  (q.v.),  so  named  because  of 
the  resemblance  of  the  acute  scalenohedrons, 
of  which  it  it  oamposed,  to  a  do^s  tooth. 

DOG-TOOTH  VIOLET,  a  common  but 
erronetnis  name  for  plants  of  the  genus  Erylhro- 
nium  (q.v). 

DOGBANE,  the  common  name  of  the  genus 
Apocynum,  a  group  of  perennial  herbs,  possess- 
ing a  milky  acid  juice.  Numerous  species  oc- 
cur in  North  America,  the  best  known  being 
A  catmabinum,  Indian  hemp  (q.v.),  and  the 
spreading  dogbane  or  honey-bloom  (A,  androsie- 
ini/olium).  The  plants  yield  the  acrid  milky 
juice  so  common  in  members  of  the  familj;; 
the  root  is  intensely  bitter  and  nauseous.  It  is 
the  most  powerful  _part,  and  is  employed  by 
country  physicians  instead  of  ipecacuanha. 

DOGBERRY.    See  Don-wooa 

DOGE,  d5j  (Lat.  dvx,  'a  leader  or  duke*), 
formerly  the  title  of  the  first  magistrates  in 
Ae  Italian  republics  of  Venice  and  Genoa.    The 


first  doge  of  Venice  elected  for  lif<  was  Paolo 
Anafesto,  in  697.  The  doee  was  first  elected 
by  the  people,  but  afterward  by  the  great  coun- ' 
Cil  under  a  complicated  and  almost  incompre- 
hensible scheme  of  voting  which  maintained  the 
fiction  of  popular  election.  He  held  his  dignity 
lor  life.  His  power  was  at  first  almost  absolute. 
He  could  convoke  legislative  assemblies,  de- 
clare war,  conclude  treaties,  take  command  o£ 
the  army,  appoint  military  officers  and  jud^S, 
invest  bishops  and  award  ecdesiastical  penalties. 
But  this  absolute  authority  was  by  degrees  en- 
tirely taken  from  him,  and  for  centuries  before 
die  abolition  of  the  dignity  he  had  become 
merely  a  gilded  figurehead,  "the  outward  and 
visible  symbol  of  rfie  impersonal  oligarchy,' 
The  dignity  was  abolished  with  the  overthrow 
of  the  republic  in  1797.  In  rank  he  was  con- 
sidered only  equal  to  a  duke,  diough  the  republic 
of  Venice  was  in  dignity  equal  to  a  kingdom. 
In  Genoa  the  office  of  doge  was  established  in 
1339.  Here  also  the  doge  was  at  first  elected 
by  the  people,  but  the  dignity  afterward  ex- 
perienced numerous  changes  both  in  this  and 
other  respects.  After  the  liberation  of  Genoa 
from  the  yoke  of  France  by  Andrea  Doria  the 
power  belongitig  to  this  office  was  more  sys- 
tematically defined.  A  great  and  small  connril 
were  created,  and  the  duration  of  the  office  was 
liieited  to  two  years.  After  the  overthrow  of 
Genoa  by  the  French  in  1797  the  dignity  became 
extinct,  although  it  was  revived  for  a  short 
time  between  1802  and  18D5.  See  Genoa;  Venice. 
DOGE'S  PALACE,  The  (It  Palawso 
Dncaie),  the  offidal  residence  of  the  former 
rulers  of  Venice.  It  was  founded  about  814, 
but  was  subsequently  destroyed  and  rebuilt  five 
times.  The  present  edifice  was  begun  in  1350 
and  completed  in  1442.  Its  noble  arcades,  varie- 
gated walls  of  marble,  and  its  colonnades  make 
it  one  of  the  most  beautiful  and  striking  monn- 


and  other  Venetian  masters.  The  Sala  del 
Maggior  Consiglio  (Hall  of  the  Greater  Coun- 
cil) ;  the  Giant's  Stairway,  whidi  takes  its  name 
from  colossal  statues  of  Mars  and  Neptune  at 
the  top;  the  Scala  d'oro  (Golden  Staircase)  ; 
the  Scala  dello  Scrutino,  or  voting  hall ;  and  an 
archxological  museum,  are  among  the  rare  and 
surpassing  glories  of  Renaissance  art.  A  narrow 
passageway  leads  to  the  Bridge  of  Sighs  (con- 
structed in  1660).  The  dungeons  which  are 
now  shonft]  to  visitors  were  those  which  for- 
merly were  reserved  for  political  offenders, 
from  which  access  is  had  to  a  torture  chamber 
and  a  place  of  executiotL 

DOGGER  (from  Dutch  *donnr,*  a  cod- 
fish), a  Dutch  vessel  equipped  with  two  masts 
and  somewhat  resembling  a  ketch.  It  is  prin- 
cipally used  for  fishing  in  the  North  Sea,  chiefly 
on  the  Doggerbank. 

DOGOERBANK,  an  extensive  sand-bank 
of  the  North  Sea,  midway  between  England 
and  Denmark,  lying  between  54°  and  56'  N. 
lat.  and  2*  and  S'  E,  long.  It  is  160  miles  long 
by  70  broad,  and  has  a  depth  of  from  60  feel 
(English  side)  to  120  feet.  It  is  celebrated  for 
its  cod  fishery.  An  action  was  fought  off  the 
south  end  in  1781  between  the  English  and 
Dutch  fleets.  On  the  ni^ht  of  21  Oct.  1904,  in 
a  sudden  panic  which  seized  die  Russian  Baltic 
fleet  under  Adiniral  Boxhdestvensky,  then  on 
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its  way  to  the  Far  East,  the  Hull  trawling  fleet 
was  apparently  mistaken  for  torpedo  boats  and 
fire  was  opened  on  them,  in  wnich  a  trawler 
was  sunk  and  two  men  Idlled.  The  incident  led 
to  grave  risk  of  war  between  England  and  Rus- 
sia, but  matters  were  smoothed  over  by  means 
of  an  international  commission  of  inquiry  and 
the  payment  of  compensation  to  the  parties 
wronged. 

DOGGETT'S  COAT  AND  BADGE,  a 
prize  for  a  rowing-match  on  the  Thames,  which 
takes  place  every  year  on  1  August,  the  course 
extending  from  London  Bridge  to  Cadogan 
Pier,  Chelsea.  The  first  prize  is  an  orange- 
colored  waterman's  coat  and  a  silver  badge 
S;>resenting  liberty,  and  to  this  have  been 
ded  other  prizes,  the  &ist  prize  being  also 
augmented.  The  match  is  open  to  six  young 
watermen  recentlv  out  of  their  apprenticeship. 
It  was  instituted  by  Thomas  Doggett  (d.  1721), 
a  native  of  Dublin,  and  a  popular  actor  in  the 
early  part  of  the  18th  century,  who  founded  the 
prize  m  1716  in  commemoration  of  the  acces- 
sion of  George  1(1  Aug.  1715)  and  bequeathed 
a  sum  to  perpetuate  it,  the  administration  of 
which  is  now  m  the  hands  of  the  Fishmonger?' 
Company.  Dibdin's  ballad  opera,  'The  Water- 
man,* is  based  upon  this  rowing  contesL 

DOGMA,  in  the  theological  sense  of  the 
word,  is  a  tenet  of  faith  given  in  the  word  of 
God  whether  written  or  traditional  and  pro- 
posed hy  the  Church  to  the  belief  of  the  faithful. 
Primarily  the  term  dogma,  being  derived  from 
the  Greek  verb  ioncu,  to  seem,  to  appear, 
meant  only  opinion;  but  in  the  ancient  schools 
of  philosophy  dogmata  (plural)  were  the  doc- 
trines of  the  several  heads  of  such  schools.  The 
disciples  of  Pyth^nras  accepted  on  the  au- 
thority of  The  Master,  as  they  styled  faim  em- 
phatically, the  tenets  he  proposed,  the  sufEcient 
groundof  the  disciples' belief  being  that  avroc  t^ 
•He  said  it.*  Perhaps  the  first  employment  of 
dogma,  dogmata  in  the  now  current  meaning 
of  the  word,  is  found  in  a  work  hy  Saint  Igna- 
tius, disciple  of  Saint  John  the  Evangelist,  who 
in  an  epistle  to  the  Magnesians  exhorts  them 
to  be  'established  in  the  dogmata  of  the  Lord 
and  the  apostles."  The  dogmas  of  die  Roman 
Catholic  Church  puroort  to  have  been  taught 
by  the  apostles  and  to  have  been  by  them 
tunded  down  vvoa  voce  or  in  writing,  to  their 
contemporaries  and  successors,  who  in  turn  did 
and  still  do  the  like:  that  tradition  is  the 
foundation  of  all  the  Church's  articles  of  belief. 
The  Church  has  no  power  to  frame  new 
do^as  and  she  must  to  the  end  of  time  firo- 
claim  the  self-same  dogmas  which  at  any  time 
in  her  history  were  authentically  set  forth  as 
truths  of  divine  revelation.  What  the  Church  may 
do  and  has  done  is  to  define,  as  occasion  may 
require,  the  precise  meaning  of  her  teachings, 
bringing  out  mto  definite  shape  what  before  was 
not  expressed  with  all  necessary  fulness  or 
clearness.  An  example  of  this  is  had  in  the  appli- 
cation of  the  term  transubstantialJon  to  signify 
what  the  Catholic  Church  had  at  all  times  be- 
lieved and  taught  —  that  the  bread  and  wine 
ar&  in  tiie  sacrament  of  the  Eucharist,  really 
and  substantially  changed  into  Christ's  body 
and  blood.  Since  the  doctrines  thus  advanced  are 
for  belief  and  not  for  discussion  the  dogmatic 
metliod  may  really  be  considered  as  the  ex- 


pression of  an  opinion  without  advancing  there- 
for  any  adequate* reason  or  proof  and  without 
considering  the  viewpoint  of  others  or  the  light 
in  which  it  appears  to  them.  Consult  Arnold, 
Matthew,  'Literature  and  Dogma'  (1873) ; 
Lightfoot.  J.  B.,  'Commentary  on  the  hustle 
lo  the  C«]ossians' J  Schmidt  W.,  'Dogmatik* 
(1895);  Stange.  C.,  'Das  Dogma  nnd  seine 
Beurteilung  in  der  neueren  Dogmengescfaichte' 
(1898);  Wet»r  and  Welte,  <Kirchenlexicon> 
(2d  ed.,  1901).  See  Christiah  Docirime,  De- 
velopment of;  THEouicy. 

DOGS,  DiaeMea  of.  Chore*^  Chorea 
usually  appears  in  dogs  as  an  irregular  jerking 
of  the  muscles  of  the  head  or  some  other  part, 
or  even  of  the  entire  body.  In  most  cases 
medicinal  treatment  does  not  give  great  benefit, 
unless  the  chorea  is  the  result  of  other  disease. 
Dogs  may  be  given  Fowler's  solution  of  ar^nic, 
beginning  wiui  one-drop  doses  once  daily  and 
increased  one  drop  a  day  until  five  to  ten  drops 
(depending  on  the  size  of  the  dog)are  given 
uiree  times  daily.  Simple  syrup  of  hypo[dios- 
I^ites  should  be  given  in  teaspoonful  doses 
three  times  daily  with  the  arsenic  This  treat- 
ment may  be  continued  for  two  or  three  weeks, 
then  stopped  for  a  like  period  and  then  repeated 

DiBtemper. —  Distemper  is  a  conta^ous 
catarrhal  fever  that  is  a  common  and  serious 
disease  among  dogs.  The  disease  is  caused  by 
a  germ  and  animals  contract  it  from  coming 
in  contact  with  or  proximity  to  another  ani- 
mal suffering  from  tne  disorder.  It  is  thou^t 
that  the  germs  float  through  the  air  and  are 
inhaled  by  the  dog.  Among  the  conditions  that 
favor  the  disease  are  those  that  tend  to  weaken 
the  system.  Fure-bred  puppies  appear  to  suffer 
greatly  from  it.  llie  time  that  elapses  between 
exposure  and  the  first  symptoms  is  seldom  more 
than  three  days.  When  dogs  are  gathered  at 
shows  the  disease  is  likely  to  occur,  owing  to 
exposure  to  infection  and  the  unusual  nervous 
strain.  One  attack  usually  gives  immunity  lo 
future  attacks.  The  disease  is  brought  on  witii 
a  chill  that  may  lastian  hour  or  more.  It  is 
followed  by  a  high  fevcrj  the  dog's  temperature 
going  to  \(n°  F.  There  is  a  slight  discharge  of 
watery  mucus  from  the  nose  and  eyes,  that 
soon  becomes  profuse  and  purulent,  sticking  the 
lids  together.  Usually  a  rash  breaks  out  on  the 
inside  of  the  thighs-  In  some  cases  there  are 
nervous  symptoms,  shown  by  terking  of  the 
head  and  twitching  of  the  muscles;  or  the  dog 
may  become  driinous.  Often  there  is  difficult 
breathing,  with  a  painful  coug^  or  moan.  The 
bowels  may  be  constipated,  or  there  iMy  be  a 
severe  diarrhxa,  with  a  fetid  odor.  The  dc^ 
suffers  greatly  from  prostration  and  dislikes  to 
be  disturbed.  The  disease  runs  its  course  in 
10  to  30  days.  There  is  no  medicine  that  will 
interfere  with  its  course.  All  flie  treatment 
should  be  directed  toward  making  the  animal 
comfortable  and  keeping  up  its  strength  so  that 
it   may   resist   the   disease.     Vigorous   dogs  of 

Saod  constitution  will  usually  recover;  weak, 
ebilitated  animals  are  likely  to  be  overcome  by 
the  disease  or  by  various  complications.  In  the 
early  stages,  castor  oil  in  doses  of  half  an 
ounce,  with  two  or  three  grains  of  boric  acid 
added,  should  be  given  every  six  hours  until 
the  bowels  move  thoroughly.  This  may  be 
followed  by  two-grain  doses  of  quanin^  twice 
daily.    The  ndse,  mouth  and  ^es  are  to  be  weS 
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washed  ont  with  warm  water  three  times  daily, 
and  the  nose  and  eyes  greased  with  vaseline. 
The  animal  is  to  be  given  minced  fresh  beef, 
beef  lea,  sweet  milk,  raw  eggs  and  gruels,  and 
allowed  what  cold  water  it  wants  to  drink. 

There  are  many  comi^ications  that  occur 
with  the  disease :  pneumonia,  bronchitis,  inflam- 
mation of  the  brain  or  spinal  cord  and  paralysis, 
usually  of  ibe  hfaid  quarters.  When  the  dog  re-, 
covers,  abscesses  are  likely  to  form  in  some 
part  of  the  body.  It  these  occur  in  the  internal 
organs  they  are  often  fatal.  Another  common 
sequel  is  oiorea.  All  infected  quarters  should 
be  thorou^y  disinfected  and  exposed  to  the 
sun  and  air  for  several  weeks  before  allowing 
other   susceptible  dogs  to  occupy  them! 

Kctropinm. —  This  disease  is  a  turning  out 
of  the  eyelid,  usually  the  lower  one,  so  that  it 
presents  a  ted  and  irritated  appearance.  It  oc- 
curs in  horses  as  well  as  in  dc^s  but  not  fre- 
oueutly.  It  is  usually  the  result  of  severe  in- 
nammation,  ot  an  injury.  When  this  condition 
is  permanent,  the  only  treatment  is  to  remove 
a  V-shaped  piece  frran  the  lower  lid,  stitching 
together  the  parts  so  as  to  bring  the  lid  up  to 

Hydrophobia;  RaUes. —  Rabies  is  an  infec- 
tious disease,  originating  in  dogs,  possibly  also 
in  wolves,  cats  and  skunks,  ana  by  them  trans- 
mitted to  other  animals  by  direct  inoculation, 
usually  by  biting.  Animals  suffering  from  rabies 
are  said  to  be  'mad.*  Hydrophobia,  the  com- 
mon name,  means  «fear  of  water,"  and  the  infer- 
ence is  that  animals  suffering  from  this  disease 
are  afraid  of  water;  but  this  is  untrue.  "Mad* 
dogs  usually  crave  water,  but  the  excitement 
and  effort  of  drinking  are  likely  to  cause  con- 
vulsions, which  have  been  mistaken  for  fear. 
Although  rabies  has  been  studied  extensively, 
and  an  attenuated  virus  for  preventing  the  dis- 
ease was  discovered  and  introduced  by  Louis 
Pasteur,  the  germ  of  the  disease,  if  ^rm  it  be, 
has  not  been  isolated.  The  virus  exists  in  the 
saliva,  as  well  as  in  some  other  parts  of  the 
body,  and  when  injected  into  a  wound  is  likely 
to  cause  the  disease.  There  is  less  daiiger  from 
being  bitten  when  the  teeth  of  the  rabid  animal 
are  cleaned  by  biting  through  cloth  or  leather. 
There  is  a  popular  idea  that  rabies  is  most 
prevalent  during  the  hot  months,  but  statistics 
show  that  a  shghlly  greater  number  of  cases 
occur  during  (he  winter  months.  In  the  dog, 
rabies  occurs  in  two  forms,  the  dumb  and  the 
furious,  the  latter  being  the  most  frequently 
observed.  The  period  of  incubation, —  that  is 
the  time  that  elapses  after  (he  animal  or  person 
is  bitten  and  the  appearing  of  the  first  symptoms 
of  the  disease, —  varies  from  a  few  days  to 
many  months,  the  average  being  from  three  to 
six  weeks.  The  first  symptom  usually  seen  in 
itegs  is  a  dull,  depressed  condition.  The  dog 
crawls  into  obscnre  places  and  dislikes  to  be 
distttrbed.  He  licks  the  original  wound  and  the 
genital  organs.  The  appetite  is  abnormal,  the 
dog  eating  grass,  sticks,  dung,  and  the  like. 
As  the  dnease  progresses,  the  dog  becomes 
cross,  snaj^ing  at  space  or  at  inanimate  objects, 
at  other  animals,  and  at  persons.  A  rabid  d(« 
shows  a  tendency  to  wander,  often  goinf?  long 
distances  and  attacking  persons  and  animals.  If 
confined  he  will  bile  slicks  or  other  objects,  and 
sDtnetiBies  will  tear  his  own  flesh.  !n  the  later 
stages  of  the  disease,  the  dog  becomes  exhausted, 
ue  eyce  Minken,  and  the  body  emaciated.    Asm- 


dated  with  this  is  paralysis,  particularly  of  the' 
hind  parts  and  the  lower  jaw,  the  latter  condi- 
tion being  accompanied  with  a  discharge  of' 
saliva.  The  bark  of  3  rabid  dc^  is  peculiar,— a 
short  bark  prolonged  into  a  whine.  Deadi 
occurs  from  exhaustion  so<m  after  paralysis  seti> 

Post-mortem  examinatimi  does  not  give  defi- 
nite information.  There  is  sl^^  irritatioa  -  of 
the  stomach  and  bowels,  the  stomach  often. 
containing  sticks  and  other  foreign  bodies  swal- 
lowed by  the  dog  during  the  progress  of  the. 
disease.  In  order  lo  diagnose  suspected  cases, 
of  rabies,  inoculations  of  the  crasial  cavities 
of  rabbits  can  be  made  with  some  of  the  spinal 
marrow  from  the  suspected  case.  If  the'  rabbit 
contracts  rabies,  the  diagnosis  is,  of  course, 
positive.  After  a  dog  has  contracted  the  dis-, 
ease  it  should  be  put  out  of  its  misery,  as  there 
is  no  hope  of  recovery  from  rabies.  The  ani- 
mal should  be  securely  confined,  as  soon  as  sus- 
E'cious  symptoms  develop,  to  prevent  the  possi-' 
lity  of  its  injuring  anyone.  A  person  bitten 
by  a  rabid  animal  should  have  the  Pasteur  treat- 
nient ;  the  wound  should  be  cauterized  with 
nitrate  of  silver  or  other  strong  causdc,  and 
antiseptics  freely  used. 

Mange. —  The  term  mange  as  applied  to  ani- 
mals is  identical  with  itch  in  the  human  race,  in  ■ 
l)oth  of  which  parasitic  life  exists  in  the  slon,' 
and  is  purely  a  cutaneous  disease.  Dogs  suffer 
from  two  varieties,  namely  Sarcoptes  Canii,  sar- 
coptic  mange,  and  Acanu  Follicvlorum,  follicu- 
lor  mange.  So-called  red  mange  Is  not  due  to' 
a  parasite  but  arises  from  other  causes,  vii,, 
too  much  meat  or  com-meal  diet,  with  insuffi- 
cient exercise,  deranged  condition  of  the  diges- 
tive apparatus,  worms,  teething,  sudden  cooling 
of  the  body  when  heated,  fleas,  etc.  The  symp- 
toms of  sarcoptic  mange  are :  intense  itching, 
small  red  points  appearing  on  the  skin,  whicTi 
quickly  develop  into  pustules  exuding  a  fluid" 
which  forms  scabs.  When  scabs  are  removed 
the  hair  will  accompany  them,  leaving  (he  parts 
nude.  The  parasite  usually  attacks  the  skin 
wh^re  most  exposed,  imder  the  shoulders  and 
thighs,  about  the  hock  joints,  the  feet  and  the 
eyes.  Follicular  mange  also  causes  itching,  is 
accomj>anied  by  a  fetid  body  smell,  the  pustules 
sometimes  dischar^n^.  It  does  not  yield  easily 
to  treatment  nor  is  11  as  easily  transmitted  as 
sarcoptic  mai^ie,  the  parasite  being  more  deeply 
seated.  Treatment  of  both  varieties  consist  of 
preparations  of  mercury,  such  as  corrosive  subli-  '• 
mate,  red  or  white  precipitate,  or  ordinary  mer-  ' 
curial  ointment.  Carbolic  acid  solutions  are 
iHcd.  There  are  several  mai^e  remedies  on- 
the  market  into  which  these  constituents  enter, 

Dc^fs  suffer  also  from  jaundice,  pneumonia, 
enlarged  glands  canker  of  the  ear,  mdigestion; 
rheumatism,  ophthalmia,  black  tongue,  sore  feel, 
and  fleas.  For  these  there  are  the  usual  reme-  - 
dies  for  similar  diseases  in  human  beings,  pills, 
liniments,  fomentations,  etc.  Consult  Barton,  F.  - 
T.,  'Our  Dogs  and  All  About  Them'  (Boston.* 
1911);  UiUs,  Weslw,  <The  Dog  in  Health 
and  Disease'  (New  York  1892)  ;  Shaw,  Veno, 
'Encyclopedia  of  the.  Kennel'  <ib.  1913); 
Walsh,  J.  H„  <The  Dog  in  Health  and  Disease' 
(London  1859). 

DOGS,  FOSSIL,  several  species  are  known  ' 
to  us  in  the  fossil  state  remounting  to  the 
Eocene  period,  at  which  point  the  forms  b»- 
come  so  general  that  it  is  only  with  the     '  ^      ' 
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difficulty  that  daey  are  reduced  to  their  proper 
cUsii&cation.  Thus  in  tracing  b&ck  the  ancestors 
oi  the  doe  to  this  period  we  meet  the  fore- 
runnecs  of  the  same  family,  the  jackal,  wolf, 
fox,  etc.,  and  approach  doiely  to  die  ancestors 
of  the  bear.  Naturalists  are  a^eed  that  all 
these  derive  a  common  origin  from  the  car- 
nivores of  the  Eocene  period. 

DOQS,  lale  of,  a  peninsula  of  London  ex- 
tending into  the  Thames  opposite  Greenwich  in 
the  borough  of  Poplar.  It  contains  the  West 
India  and  the  Mitwall  docks,  and  large  ship- 
building yards.  The  king's  hounds  were,  it  is 
said,  formerly  kept  here,  hence  the  name. 

DOGS,  wad.  Zoologically  the  term  «dog» 
refers  lo  the  family  Canida  (av.)  which  in- 
cludes matiy  prehistoric  genera,  fossil  since  the 
Miocene,  and  inodern  wolves,  dogs,  foxes,  fen-, 
necs,  jackals.  South  American  fox-dogs  and  a 
few  others.  All  these  belong  to  the  typical  genus 
Cants-  but  the  family  also  contains  a  series  of 
'thooid'   species  of  more  dog-like  aspect  than 


S  Africa;  the  powerful  and  fierce  hunt- 
ing-dog of  central  Africa,  aud  a  group  of  spedes 
native  to  eastern  Asia.  These  Asiatic  species 
form  the  genus  Cyan,  are  peculiar  in  structure, 
especially  as  to  dentition.  One  spedes  is  Sibe- 
rian, closely  resembles  an  Eskimo  sledge-dog,  ex- 
cept that  its  bushy  tail  does  not  curl;  and  with 
its  compact,  robust  body  and  short  muzzle  il 
has  a  very  dog-like  aspect.  It  lives  in  forests 
and  hunts  in  packs.  At  the  other  extreme  is 
the  wild  dofi  of  the  Malay  Archipelago,  which 
is  thin^  h^red  and  gaunt  More  widely  known 
than  either  of  these,  however,  b  the  wild  dog 
of  India,  called  "buansuah"  in  the  North  and 
■dhole*  in  the  South.  Like  the  othert  it  is  nor- 
mally rust-red  in  color,  and  makes  its  lair  in 
rocky  jungles.  It  b  shy  of  mankind,  and  does 
not  often  attack  cattle,  but  a  pack  will  make 
even  a  tiger  or  a  leopard  turn  tail. 

None  of  these  unwolflike  animals  called 
■dogs"  belongs  in  the  ancestry  of  our  domestic 
races  as  is  shown  by  the  teeth.  All  kinds  of  our 
dogs  have  three  molars  on  a  side  in  each  jaw, 
ae  in  the  genus  Canis,  whereas  the  dhole  ana 
other  species  of  the  genus  Cyan  have  but  two; 
and  it  IS  a  rule  in  morphology  that  a  character 
once  lost  may  not  be  regained  Examination  of 
the  skull  and  other  parts  shows  that  al)  our 
domestic  dogs  must  be  derived  from  members 
of  the  genus  Cants.  Dogs  have  been  foimd 
associated  with  natives  of  all  parts  of  the  world 
eiKept  the  South  Sea  Islands,  at  their  first  dis- 
covery by  Europeans,  and  sometimes  in  consid- 
erable variety.  These,  in  all  cases,  were  local 
wolves  or  jackals  that  had  been  tamed  and  inore 
or  less  modified.  The  sledge-dogs  of  the  Eski- 
mos and  Siberians  were  only  subjugated  wolves ; 
those  of  our  western  Indians  tamed  coyotes; 
those  of  South  Africa  mo£fied  jackals ;  the 
'pariah*  ctirs  of  the  East  came  friHn  the  small 
red  wolf  of  southeastern  Asia;  and  so  on,  until 
intercommunication  of  tribes  or  of  civilized 
with  savage  men,  caused  mixture  of  dog-races, 
and  examples  might  be  multiulied.  In  all  these 
there  is  probably  no  admixture  of  fox  blood, 
for  the  so-called  'fox-dogs'  of  South  America, 
-n^ch  were  captured  and  domesticated  by  the 
ItMlians  there,  are  wolves,   properly  speaking. 


Foxes  do  not  tMerbreed  wiA  wolves,  iaekals,  or 
domestic  dogs ;  whereas  ^1  these  roility  inter- 
breed with  each  other,  under  captive  conditions. 
Hence  there  has  occurred  from  the  be«iining 
a  mingling  of  various  eaptrve  stodcs,  so  3at  the 
domestic  dog  as  we  know  him  now  is  a  com- 
posite that  is  quite  inexplicable.  One  other  ele- 
mem,  however,  entered  into  this  calculation, 
and  that  is  the  ptt>batn)ity  Uiat  the  modem  dog 
may  carry  some  inheritance  from  ore  or  more 
extinct  Species  to  which  it  may  owe  its  distinc- 
tively doggish  aspect  (short  muiile,  etc.).  We 
know  that  men  of  the  StOnc  Age  had  dogs  about 
their  camps,  notably  among  the  Neolithic  Swiss 
Lake  dwellers.  Riitimeycr,  one  of  the  best 
authorities,  considers  that  their  semifossil  re- 
mains show  sDch  specific  distinctions  as  to  indi- 
cate derivation  from  nnther  wolf  nor  jackal, 
but  from  a  distinct  canine  animal  now  extinct 
This  is  by  no  means  unlikely.  Consult  Mivart, 
'Monograph  of  the  Canid*'  (London  18?0) ; 
Huxley,  'Cranial  and  Dental  Characters  of  the 
Canids'  (London  1880) ;  Lydekker,  'Mostly 
Mammals'  (New  Vorii  1903)  :  IngcrsoD,  'Life 
ai  Mammals>  (New  York  1907)  ;  and  books  on 
dogs  and  dog-culture. 

DOG'S-TAIL  GRASS,  Cynosurus  crittatus. 
a  ^rennial  grass,  1-254  feet  tall,  with  a  very 
thin  and  fine  stem  and  with  a  spike-like  panicle 
made  up  of  spikclets  alternating  on  two  op- 
posite sides  of  the  stem  and  of  two  different 
sorts,  sterile  and  fertile.  Cynosurits  is  an  Old- 
Worid  genus,  and  in  England  is  one'  of  the 
most  important  pasturage  grasses.  In  America 
it  is  an  escape  from  cultivation  and  grows  in 
waste  places,  fields  and  waysides  from  Canada 
to  New  Jersey.  It  is  much  used  for  the  manu- 
facture of  Leghorn  hats  on  account  of  its  great 
strength. 

DOG'S  TONGUE,  a  biennial  plant,  Cyno- 
glossiint  officinale,  belon^ng  to  the  Boragitia' 
eta,  borage  £ami^.  It  is  a  native  of  EuTOj>e, 
but  has  become  naturalized  in  North  America. 

DOGTOOTH,  in  archilecture  an  orna- 
mented molding  used  in  early  medixval  times  in 
the  fonn  of  a  four-leaved  flower,  with  teeth 
projecting  in  the  centre;  also  a  steel  punch 
used  in  working  marble. 

DOGWATCH,  on  shipboard,  a  name  given 
to  each  of  two  watches  of  two  hours  each  in- 
stead of  four,  adopted  for  the  purpose  of  vary- 
ing the  hours  of  watches  kept  by  each  part  of 
the  crew  during  the  24  hours,  llie  watches  are 
arranged  thus:  8  to  12  P.M.;  12  to  4  A.M.;  4  to 
8  A.U.:  8  to  12  A.U.;  12  to  4  p.m.;  4  to  6  p.m., 
dogwatch;  G  to  8  p.U.,  dogwatch;  8  to  12  P.u., 
and  so  on. 

DOGWOOD,  the  common  name  of  the 
genus  Carnus,  a  group  of  plants,  either  shrubs 
or  trees,  with  entire  leaves,  and  polygamous  or 
dicxcious  flowers  in  c^es,  but  sometimes  soU- 
tary.  The  fruit  is  a  drupe.  The  genus  consists 
of  some  40  species  natives  of  the  northern  tem- 
perate zone,  Mexico,  and  parts  of  Peru.  To 
this  genus  belong  the  American  shrubs  and 
trees,  known  as  cornel  (q.v.),  dogwood,  and 
kinnikinnik.  The  wood  of  C.  fiorida  is  smoo^ 
white  and  fine-gnained.  and  is  uied  for  blaying, 
and  from  the  bark  a  febrifuge  is  made.  Those 
who  "dip*  snuli,  use  the  small  branches  of  the 
tree  to  make  the  brush  witii  which  the  snuS  is 
applied.    The  convnon  dogwood  of  Europe  <C. 
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sangmnta)  !l  m  dumb  of  itaiarlcatile  beMtty 
in  autumn  awing  to  the  deep  redness  of  its 
foliage.  The  wood  duIrs  the  very  beat  diai- 
coal  for  gunpowder.  It  is  very  hard,  and  i* 
nuule  into  ikewers,  cog>  for  wheels,  etc.,  and  iti 
fomier  times  it  w»  in  request  for.  making  ar- 
rows. The  small  bitter  fruk  :r>eidB  as  much  aa 
one-third  of  its  weight  oi  an  oil  resembling  that 
of  olive.  The  wood  of  Rhamrmu  fronmla  is 
also  used  \>j  su^wwder-makers,  and  called  by 
them  do^ood.  Jamaica  dogwood  Uchtkyo- 
metkia  ptscipulo)  is  a  leguminous  timber-tree] 
the  cortex  of  the  root  ia  powerfully  narcotic, 
used  for  sttipefying  fish  or  Aeadening  the  pain 
of  toothache. 

DOHERTY,  Charles  Jeaeph.  Canadian 
jurist :  b.  Montreal,  11  May  18SS.  He  was  edu- 
cated at  Saint  MaiVs  Cblleee  and  at  McGill 
University,  Montreal,  was  adniitted  to  the  bar 
in  1877  and  was  created  Queen's  Counsel  by  the 
Earl  of  Derby  in  18B7.  From  1891  to  1906  he 
was  puisne  judge  of  the  Superior  Court  of 
Ouebec  and  in  1W6  was  elected  to  the  House  of 
Commons  from  Saint  Anne's  Division,  Montreal 
In  1911  he  was  made  Canadian  Minister  of  Jus- 
tice and  since  1909  has  served  also  as  professor 
of  international  and  civil  law  at  McGill  Uni- 
versity. He  was  one  of  the  lawyers  for  the  So- 
ciety of  Jesus  in  its  libel  suit  against  the 
Toronto  Mail,  and  delivered  Jud^ent  in  the 
case  of  the  Canada  Revue  Publishing  Company 
vs.  Archbishop  Favre  of  Montreal  in  1894. 


Wfien  12  years  old  he  entered  the  employ  of 
the  Columbus  Gas  Company^  advanced  rapidly 
and  between  1890  and  1905  was  engineer  or 
manager  of  gas  or  electric  companies  in  about 
30  cities.  In  1905  he  orRanized  the  firm  of 
Henry  L.  Doherty  &  Co.  in  New  York  as  bankers, 
and  operators  of  public  utility  corporations. 
He  patented  several  pieces  .oi  apparatus  used 
in  gas  manufacture,  was  awarded  the  first  Beall 
sold  medal  in  1898  by  the  American  Gas  Li^t 
Association  tor  his  paper,  "Gas  for  Fuel.*  He 
is  a  member  of  the  American  Academy  of 
Political  and  Social  Science  and  many  other' 
scientific  bodies. 


and  philosophy  at  Berlin  and  Halle  atul  ior 
many  years  was  editor  of  Kiadderadattck,  one 
of  the  most  importanl  humorous  publications  in- 
Germany.  He  was  ranked  very  high  as  a  master 
of  keen  poliiical  satire.  He  translated  Lafon- 
tainc's  'Fables'  into  German,  with  illuatiations 
by  Gusiave  Dori  (1677)  and  published  i 
comedies,  farces  and  poems,  the  most  popular' 
of  which  WM  'Das  ersle  Debut>  (3d  ed.,  1860). 
DOHNANYI,  d0-n6n'y(,  Emat  von,  Hun- 
garian composer:  b.  Presburg  1877,  While  a 
pnpi]  at  the  Royal  Conservatory  at  Badapest 
189^*7  he  took  several  prires  for  composition. 
In  1897  he  studied  with  D'Albert  to  perfect  him- 
self in  the  technique  of  the  pianoforte  previous 
to  touring  the  chief  cities  of  Austria,  Germany 
and  England.  His  tours  of  America  in  1900 
were  successful.  His  pianoforte  concerto  in  C , 
niinor  took  the  Rosendorf  priie,  Vienna,  March 
1899.  This  he  ^ared  with  the  Boston  Symphony 
Orchestra.  Other  works  are  a  ooncerto  in  Db, 
an  Avcrture,   a  ,  Conterc-itidE:   for   'cello    and 


orchestra,  piano  piecesi  two  s^mphoilles  and' 
some  chamber  music  and  the  comic  opera  'Taute 
Simona,*  produced  in  Bcrliit  in  19l3. 

DOHSN,  dfira,  Anton,  German  loelogist: 

b.  Stettin,  29  Dec,  1849;  d.  29  Sept.  1909.  He 
studied  at  Kdnigsbet^  Bonn,  Jena  and  Berlin, 
lectured  for  a  time  on  loology  at  Jena,  and  in 
1870  he  founded  the  great  roological  station  at- 
Naples.  As  an  embryologist  he  devoted  him- 
self mainly  to  the  development  of  insects  and 
crustaceans:  and  besides  reports,  he  published 
works  on  tne  origin  of  the  vertebrates  includ- 
ing 'Der  Ursprung  der  Wirhelthiere'  (1875); 
"Studien  lur  Urgeschichtc  des  Wirbdthier- 
kDrpers>   (1882). 


eiglith  of  a  penny  sterling.  There  was  also  in 
Lower  Germany  a  small  coin  called  dmt.  In 
the  Nediertands  the  coin  is  called  dnyt. 

DOLABBLLA,  Publitta  Cornelius,  Roman 
leader :  b.  about  70  &C, ;  d.  43  B.C.  He  married 
Cicero's  daughter  Tullia,  but  treated  her  so 
harshly  that  she  was  ultimately  obliged  to  leave 
him.  He  possessed  considerable  'talents,  but 
owing  to  his  extravagance  was  compelled  in  49' 
to  seek  a  refme  from  his  creditors  in  the  camp 
of  Czsar,  and  was  present  at  die  battle  ot 
Pharsalus  (48).  In  the  following  year  he  ob- 
tained the  tribuneship,  and  at  once  broUKht  in  a 
measure  cancelling  all  debts,  which  led  to  an 
embittered  struggle  in  Rome.  He  accompanied 
Caesar  to  Africa  and  Spain,  but  on  his  leader's 
death,  he  usurped  the_  consular  insignia,  allied 
himself  with  the  conspirators,  and  made  a  show 
of  republican  sentiments.  Appointed  by  Antony, 
to  the  province  of  Syria,  he  murdered  the  pro- 
consul, C  Trebonius,  who  had  resbted  his 
exactions,  and  at  Laodicea,  when  about  to  fall 
into  the  hands  of  his  enemies,  was  slain  at  his 
own  request  by  one  of  his  soldiers. 

DOLABRA.  d&-U^ra,  the  Latin  name  for 
a  Celt    See  Celts, 

DOLBBAR,  Amos  Bmerson,  Americxn 
educator  and  inventor:  b.  Norwit^  Coon.,  10. 
Nov.  1837;  d.  23  Feb.  1910.  He  was  eraduated 
at  Ohio  Wesleyan  University  in  I860  and  was 
professor  of  jiysics  and  astronomy  in  Tnfts 
College  1874.  He  achieved  emiuMiee  in  scien- 
tific research,  and  among  his  numerous  inven- 
tions were  the  writing  telegrai^  (1864),  the 
electric  gyroscope  (1867),  me  magnetic  tele- 
phone (1876),  the  static  telephone  (1879),  and 
the  air  space  telegraph  cable  (1882).  Amone 
his  discoveries  were  the  convertibility  of  sound 
into  electricity  (1873),  wireless  telegraphy 
(1881)  and  electric  photography  (1893).  He 
received  several  medals,  including  a  bronze 
medal  for  an  acoustic  apparatus  at  the  Cen- 
tennial Exposition,  Philadelphia,  1876,  a  silver 
medal  in  Paris  1881,  and  a  gold  medal  in  Lon- 
don 1882,  Among  his  published  works  are: 
'Chemical  Tables';  <The  Art  of  Projecting'; 
'The  Speaking  Telephone' ;  'Matter,  Ether  and 
Motion';  *Modes  of  Motion';  and  'Natnral 
Philosophy.' 

DOLCE,  dot'chii,  or  DOLCEMENTB,  itt 
music,  an  instruction  to  the  performer  that  the 
music  is  to  be  executed  softly  and  sweetly. 

DOLCI,  dAl'che,  Carlo  or  Carlino,  Floren- 
tine  painter:    b.    Florence,  2£    May   1616p- d.  r 

^^  C,oogle 
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there,  17  Jan,  16e&  Hi«  works,  which  consist 
chiefly  of  madonnas  and  saints,  exhibit  the  char- 
acter attributed  to  him.  Hie  faces  are  full  oi  » 
pleasing  and  tender  softness,  which,  however,  is 
often  carried  so  far  as  to  rob  them  of  all  char- 
acter. Dolci's  drawing  is  generally  correct,  his 
coloring  exc[uisitely  delicate  and  transparent, 
and  in  the  nicety  and  laborious  care  of  his  finish 
he  approaches  the  most  characteristic  examples 
of  the  Dutch  school.  His  works  are  numerous 
and  scattered  over  all  Europe.  Besides  his 
madonnas  his  most  famous  works  are  his  'Saint 
Cecilia' J  "Christ  Blessing  the  Bread  and  Wine* ; 
and  'Herodias  With  the  Head  of  John  the 
Baptist.  > 

DOLCINITBS  (from  Dolcino,  their 
fotmder),  a  Christian  sect  which  arose  in  Pied- 
mont in  1304.    Sec  Apostouc  Brethben. 

DOLDRUMS,  a  nautical  term  for  the  parts 
of  the  ocean  near  the  eauator  that  abound  in 
calms,  squalls  and  li^t  baffling  winds;  other- 
wise Known  as  the  horse-latituoes ;  also  applied 
to  the  weather  variations  characteristic  of  those 
regions.    See  Calus,  Region  op. 

DOLE,  Charles  Fletcher,  American  Unita- 
rian clergyman:  b.  Brewer,  Me_  17  Mar  1S45. 
He  is  a  brother  of  N.  H.  Dole  (q.v.l.  He  has 
been  pastor  of  the  Unitarian  Churcn,  Jamaica 
Plains,  Boston,  from  1876.  He  is  the  author 
of  "The  Citiien  and  the  Neighbor' ■  "Jesus  and 
the  Men  About  Him'   (1888)  ;  <A  Catechism  of 


Liberal  Faith'  (I89S)  ;  <The  American  Citizen' 
(1891);  "The  Coming  People'  (1897);  'Noble 
Womanhood'    (1900) ;    <_Thc   Sinoke  and  the 


Ugion> 
(1912). 


(1903);    'The   Spirit   of   Democracy' 
;    'The  Hope  of  Immortalitv'    (1906) ; 


(1910);    'The    Burden    of    Pover^' 


DOLE,  Hftthin  Hukell,  American  wriur: 
h.  Chelsea,  Mass.,  31  Aug.  I8S2.  He  was  grad- 
uated from  Harvard  1874,  and  after  teaching  at 
De  Veaux  College,  Suspension  Bridge,  N.  Y., 
and  in  the  Worcetter  High  School  and  serving 
as  Preceptor  of  Derby  Academy,  Hingham, 
Mass.,  he  was  literary,  art  and  musical  editor 
of  the  Philadelidiia  Press,  also  musical  editor 
of  the  Bulletin  until  1887,  when  he  became 
managing  editor  of  the  New  York  Epoch. 
That  year  he  took  the  position  of  literaiy 
adviser  to  the  publishing  house  of  Thomas 
Y.  Crowell  &  Co.  In  1901,  he  was  for  a 
time  head  of  the  publicity  department  of 
D.  Applelon  &  Co.  His  principal  original 
works  are  'Young  Folks'  History  of  Russia* 
(1881)  1  'A  Score  of  Famous  Composers' 
0891);  'Not  Angels  Quite'  (1893);  'On  the 
Point'  (1894);  '"ftie  Hawthorn  Tree*  (1895); 
'The  Mistakes  We  Make*  (1898) ;  and  'Omar, 
the  tent-Makcr>  (1898);  'Six  Italian  Essays' 
(1907);  'Alaska"  (1909);  'The  Life  of  Count 
Tolstoi'  (1911),  and  'The  Spell  of  Switzerland' 
(1913).  In  1904  he  printed  privatcljr  a  'Sym- 
phonic Poem'  in  four  movements,  entitled  ' 


BuildinfF  of  the  Organ.'  He  followed  this  in 
1911  with  asecond  'The  Pilgrims,'  also  privately 
printed.     This  symphonic  form  gives  to  English 


poetry  a  medium  only  comparable  to  the  Greek 
ode  as  invented  by  Pindar,  since  its  possibilities 
of  variety  and  scope  are  unlimited.  In  1896,  he 
furnished  250  poems  for  the  'Educartional 
Music  Readers'    and  in   1915  was  chosen  to 


Honorable  Artillery  Company  of  Boston  on 
its  265th  and  again  on  its  27(hh  anniversary. 
He  also  wrote  the  ode  for  the  lOOib  anniversary 
of  the  Pierian  Sodality  of  Harvard  University 
and  various  other  poems  for  public  occasions. 
He  translated  in  the  course  at  20  years  Mas- 
ca^i's  'Cavalleria  Rusticana'  and  'L'Amico 
Fntz'  and  other  operas  as  well  as  hundreds  of 
lyrics  from  Russian,  P<Jish,  Bohemian,  the 
Scandinavian  languages,  also  French,  German, 
Dutch,  Italian,  Portuguese  and  other  Languages 
and  dialects,  mainly  for  music.  In  1899  he 
edited  the  complete  works  of  Cotmt  Tolsttw, 
whose   novels,    'Anna    Karinina,'     'War    and 


'Maximina,'  and  'La  Hermana  Saint  Sulpice,' 
from  the  Spanish  of  Valdes,  as  well  as  various 
works  from  the  Russiai^  Italian,  French, 
Swedish  and  German.  In  1896  he  edited  a 
multivariorum  edition  of  the  'Ruba^t  of  Omar 
Khayyam,'  containing  versions  m  English, 
French,  German,  Italian,  Htu^arian  and  Dan- 
ish carefully  collated.  He  translated  the 
'Memoirs'  of  the  Baroness  Bertiha  von  Suttner 
(1910)  and  her  feminist  novel  'Der  Menschbeit 
Hochgedanken'  (1914).  He  was  editor  (with 
others)  of  'The  International  Library  of 
Famous  Literature'  (1898)  ;  'Masteipieces  of 
Famous  Literature'  (1899);  'Famous  Orations' 
(1900)  ■  'Library  of  Oratory'  (1902)  ;  'Flowers 
from  Persian  Poets'  (1901);  'Young  Folks 
Library'  fl902);  'Vocations'  (1910);  also 
many  editions  of  English,  Latin,  Gredc  and 
American  poets.  He  was  president  of  the 
Bibliophile  Society  (1901-1^.  for  which  he 
edited  'Marat's  Letters*  and  other  of  its  pub- 
lications; president  of  the  Omar  Khayyim  Club 
of  America  (1901 — )  ;  also  one  of  ttie  trustees 
of  the  Fellowes  Athemeuni  of  Roxbury,  Bos- 
ton. His  wife,  Helen  Beihutt  Dole,  trans- 
lated Victor  Hugo's  'Ninety-three,'  Rodotf 
Baumbach's  'Sommermaerchen,'  Andri  Theu- 
riet's  'L'Abb*  Daniel'  and  <La  Vie  Rustique  en 
France.'  Paul  Marguerite's  'L'Avril,'  Jobanna 
Spyri's  'Heidi,'  'Moni'  and  'Rosenresli,' 
Pierre  Loti's  'Pecheur  d'lslande'  and  Klemens 
Brentano's  'Cockel,  Hinkel  tmd  Gackdeia.' 

DOLE,  Sanford  BaBard,  Hawaiian  states- 
man :  b.  Honolulu,  Hawaii,  23  April  1844.  He 
studied  law  in  Boston  and  was  admitted  to  ttie 
bar  in  1868.  returning  in  the  same  year  to  Ha- 
waii. In  1884  he  was  made  a  member  of  the 
Icfpslature  and  again  in  1886.  He  had  been,  in 
1887,  appointed  an  associate  judge  of  the  Su- 
preme Court,  under  the  monardiy,  which  post 
he  resigned  to  accept  the  leaderdiip  of  the 
revolution  that  overturned  the  monarchy  in  Jan- 


proclalmed.  of  which  he  was  elected  president. 
Hawaii  was  created  a  territory  in  June  1900 
and  he  was  governor  till  1903,  In  Ac  latter  year 
he  was  appointed  judge  of  the  Federal  court 
for  the  Territory  of  Hawaii  This  appointment 
was  for  six  years,  and  upon  its  expiration  he 
was  reappointed  to  the  same  position,  retiring  to 
private  life  in  1915. 

DOLE,  dfiL  France,  town  in  the  department 
of  Jura.  26  miles  (oatbast  of  Qion.  It  is 
Mtuated  on  a  hill  ramid  which  the  rvm  Ddahs 
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Bows.  The  diurch  of  NAtre  Dame  b  of  the 
16th  century,  and  is  built  in  a  Flamboyant 
ttjit.  The  Hotel  Diem  is  a  fine  Remissanoe 
building.  There  is  an  art  gallery,  a  coltcRe 
(once  2  Jesuit  establishment)  and  a  valuable 
fibra^  of  40,000  volumes.  Th«  manufactures 
are  Prussian  blue,  hosiery,  ironware,  leatbcr, 
vinefcar,  optical  instruments,  etc. ;  and  the  trade 
is  chiefly  in  grain,  flour,  timber,  wine,  brandy, 
coal,  iron,  mill-stones  and  marble.  It  possesses 
many  ruins  of  Roman  architecture.  From  the 
hills  above  the  town,  Mont  Blanc,  100  miles, 
may  be  seen.  Dole,  at  one  time  in  the  territoiy 
of  the  Dukes  of  Bureurtdy,  was  taken  by  Louis 

XI  i    ■—    '    ' 


DOLBRITB,  the  name  given  to  a  dais  of 
rocks,  iududin|[  dolerite  profier,  and  the  coarser- 
grained  varieties  of  basalt,  in  which  the  miner' 
als  present  can  be  delected  by  the  naked  eye; 
Dolerite  itself  consists  of  Labrador  f  eLds^r  and 
angite,  with  some  titaniferous  magnetic  iron 
ore,  and  other  minerals.  It  has  a  dark-^ray 
color,  crystalline  and  small-grained,  sometimes 
porphyroidal.  Its  spedfic  gravity  is  3.  Its 
average  composition  is  silica  50,  alumina  15, 
oxide  of  iron  IS,  lime  10,  magnesia  5,  and  the 
rest  potash,  soda  and  water.  It  is  very  widely 
distnbtited.  With  the  introduction  of  the 
petrographical  microscope  and  the  resultant 
precision  attained  in  rock  investigation,  the  term 
IS  falling  into  desuetude. 

DOLET,  dola,  £tienn«,  French  sdiolar 
and  martyr:  b.  Orleans,  France,  1509;  d  Paris, 
3  Aug.  1546.  At  the  age  of  12  Dolet  went  to 
the  University  of  Paris,  where  his  attention  was 
direaed  to  the  study  which  became  the  chief 
interest  of  his  life — ^the  writings  of  Cicero. 
During  a  sojourn  in  Italy  he  imbibed  an  en- 
thusiasm for  the  humanities,  with  its  zeal  for 
the  classic  writers  and  inditference  to  the  teadi- 
ing  of  the  Qiurch,  In  1534  he  settled  at  Lyons ; 
in  1542  he  obtained  a  license  for  10  years  to 
establish  a  printing  tiress  and  published  many 
notable  works,  but  brought  himself  —  not  for 
the  first  time  —  under  a  suspidon  of  heresy,  and 
in  1544  was  found  guilty  of  heresy  on  a  diarge 
mainly  based  on  an  alleged  mistranslation  of 
Plato,  in  which  he  was  accused  of  denying  the 
immortality  of  the  soul.  After  two  years' 
imprisonment,  Dolet  was  burned  in  the  Place 
Maubert,  Paris,  where  a  statue  was  erected  in 
his  memory  in  1889  and  round  which  a  demon- 
stration of  antidericaU  is  auuually  hdd  on  the 
first  Sunday  o£  August.  The  proceedings  in  his 
trial  were  issued  by  Taillanifier  in  1836  from 
the  roisters  of  the  Parlement  of  Paris.  Con- 
sult Boulmier,  'Etudes  sur  Ic  XVlieme  sieclc; 
£tienne  Dolet'  (Paris  1875);  Christie,  'filienne 
Dolet,  the  Martyr  of  the  Renaissance'  (Lon- 
don 1899);  Gafbier,  'fiticnne  Dolet'  (Paris 
1907). 

DOLGORUKY,  d&l-gfi-roo'k^  Katb«ntia 
Michailow'na,  Princess  Yurevskaya  (b.  1846), 
the  favorite  of  the  Tsar,  Alexander  II,  who 
married  her  in  July  1880  after  the  death  of 
his  first  wife,  Mane,  After  the  tsar's  death 
she  lived  abroad  and  published  in  Geneva  in 
1882,  under  the  pseudonym  of  Victor  LAFEnrfi, 
'Alexander  II,  Unedited"^  Details  of  His  Private 
Life  and  His  Deadi.) 


DOLICHOCEPHALIC  <froni  Gr.  A>X<xir 
kxig,  afa^i  a  hekd)  ;  lonf^Madcd:  a  tenn  uwd 
in  ethnology  to  denote  those  skulls  in  wbicb 
the  diameter  from  side  to  side  is  less  in  pro-- 
portion  to  the  longitudinal  diameter  (that-  is, 
from  front  to  back)  than  8  to  10.  This  form 
of  skull  is  seen  in  an  exaggerated  form  in 
native  Australians  and  West  Africans.  The 
dolichocephalic  skull  of  ordinary  type  awui^ 
among  Indo-European  races. 

DOLICHOPODIDJB,  doll-kO-pAdl-di.  a 
numerous  family  of  the  order  Diptera,  some 
1,200  spedes  being  known.  They  are  small, 
metallic  blue  or  green  flies  with  slender  legs 
and  active  habits.  The  larvie  live  in  the  ground 
or  in  decomposing'  matter.  They  are  not  known 
to  be  harmful,  but  the  flies  are  predaeeous,  and 
by  this  habit  are  benetidal  to  agriculture,  catch- 
ing, as  they  do,  insects,  and  even  worms,  that 
are  injurious  to  growing  crops, 

DOLICHOS  (Gr,  Jeiixif  long,  that  is,  in 
pods),  a  genus  of  tropical  herbs  and  shrubby 
plants  of  the  family  Pabacea.  The  40  or  50. 
spedes,  of  whidi  few  are  cultivated,  are  sep' 
arated  from  spedes  of  the  rdated  genus 
PkaseolMt  by  technical  characters.  The  best 
known  spedes  are  D.  lablab,  the  hyadnth  bea& 
a  native  of  the  tropics.  It  often  twines  around 
supports  lo  a  heigfat  of  20  feet,  bean  broadi 
often  wrinkled  leaves,  purple,  rather  large  flow-' 
ers  in  erect,  axillary  racemes  and  flat,  rather, 
smooth  pods  containing  several  soiall,  bladk 
seeds.  It  is  an  armuaJ,  frequently  planted  in. 
stmny  situations  to  form  temporary  screens  and 
arbor  covers.  It  succeeds  well  in  any  good  gar- 
den soil,  but  attains  the  greatest  ^wth  and 
bears  the  most  foliage  upon  rich  soils.  It  has 
several  horticultural  varieties. 

DOLL,  a  favorite  plaything  of  children, 
found  in  variety  of  form  and  decoration.  Most 
of  the  dotis  found  in  the  stores  are  made  in  the 
village  of  Sonneberg,  in  the  Thuringian  forest, 
Germany.  Here  the  industry  of  making  chiK 
dren's  toys  can  be  traced  bade  to  the  17th  cen- 
tury, where  the  work  of  making  them  —  as  in 
other  centres  of  the  industry  on  the  Conti- 
nent—  is  divided  among  the  various  members' 
of  the  household.  Other  villages  in  this  vidn- 
ity  and  some  towns  in  France  and  Switzeriand 
also  expoK  large  quantities  of  dolls  to  En^aad 
and  the  United  States,  The  importation  of 
dolls  into  England  was  at  orw  time  almost  eib- 
tirely  fmm  the  Netherlands,  hence  thcy  were 
called  "Flanders  babies.*  There  are  about  4ft 
doll  manufacturers  in  London  who  make  doUs 
of  a  superior  kind  In  France  expensive  Me- 
siie  dolls  are  manufactured  There  are  a  nnt»' 
ber  of  doll  factories  in  the  United  States,  where, 
of  late  years  'dolt  shows*  or  bazaars  have  been, 
very  popular.  The  pbonogratrfi  doll,  invented- 
by  Edison,  created  great  interest  when  it  was 
first  introdliced  "The  interrtiption  of  tr&de. 
from  Enrope  (hrangh  the  Great  War  has  given- 
an  impetus  to  their  manufacture  in  the  United' 
States;  in  New  York  one  factory  has  been 
established  with  a  productive  capacity  of  7,000 
heads  a  day.  The  doll  is  the  oldest  t<^  known 
and  is  found  among  all  nations  and  tribes,  evert' 
of  the  most  remote  antiquity.  Mr.  Edward 
Lovett,  of  Loadtm,  England,  1ms  made  remark- 
able collections  of  those  toys — one  containing 
2,000  specimens.    The  oldest  in  his  callet:tion  M> 
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one  4,000  yeari  old^  f  Mwd  ia  sq  ^Tpdan  toiiib, 
iad-  another  —  a  lutle  broken  image,  with  no 
zrms  or  1^  — 15  a  relic  of  the  Roniaii  occu- 
patieti  of  BritaitL 

DOLLAR  (Low  German  daler,  from  tkaler, 
short  for  Joachimsthater,  coined  1519  from  sil- 
ver mines  in  Joachimsthal,  Bohemia,  and  stand' 
ard  for  weight  and  purity),  the  unit  of  American 
cun-ency.  Durinff  the  troubled  periods  in  Eu- 
rope previous  to  the  19th  century  some  coins 
because  of  their  inlrinsic  value,  a^ipeaiaace  and 
other  qualities  came  to  have  a  circulation  far 
beyond  the  confines  of  the  political  state  which 
placed  them  in  circulation.  Thus  it  came  about 
that  Prussia,  Canada,  Uexico  and  the  United 
States  received  the  name  of  their  monetary  unit 
irom  a  section  of  the  little  country  of  Bohemia. 
Florence  in  the  Middle  Ages  issued  a  coin  which 
came  to  be  known  by  the  ciw's  name,  and  the 
name  is  perpetuated  in  Holland,  Austria  and 
England.  The  West  India  trade  before  the 
Revolution  had  made  the  Spanish  dollar 
—  more  convenient  than  the  sovereign  — 
Ac  real  unit  of  trade  here;  and  the  Coinage 
Act  of  2  April  1792  merely  legalized  diis  fact, 
establishing  the  dollar  as  the  tmit  of  American 
currency,  making  it  equivalent  to  24.75  grains 
of  fine  gold  and  authorizing'  the  coinage  of 
silver  dollars  *of  the  value  of  a  Spanish  milled 
dtdlar  the  same  as  is  now  current"  (see  also 
Cent),  and  of  halves  and  quarters  correspond- 
ent. The  first  actual  coinage  was  in  1794>  dol- 
Urs  of  416  gr.,  37125  silver,  .8924  fine.  The 
dollar  of  account  was  rated  at  43.  6d.  sterlii^, 
making  the  pound  equal  to  $4.44;  which,  as 
the  sovereign  was  113  gr.  gold,  was  too  httle 
and  should  have  been  £4.565.  By  act  of  28 
June  1834,  the  gold  in  the  dollar  was  reduced 
to  2320  gr..  raised  18  Jan.  1837  to  23.22,  where 
it  remains,  the  pound  having  been  unchanged, 
has  since  been  equal  to  $4.86J^.  The  last  att 
made  the  weight  of  the  silver  dollar  412.5  gr., 
but  raised  it  to  .900  fine,  the  amount  of  silver 
remaining  the  same  as  before,  371.25  gr.  On 
3  March  1349,  a  coinage  of  gold  doUars  was 
authorized,  weight  25.8  gr.,  .900  fine;  23.22  gr. 
pure  gold;  on  21  Feb.  1853,  a  $3  gold  piece, 
same  fineness,  77.4  a.;  and  half  and  quarter 
dollars  of  silver,  192  and  96  gr.  respectively, 
but  legal  tender  onl/  to  $5.  The  act  of  1873 
discontinued  the  coma^e  of  the  silver  dollar 
of  412.5  gr.,  but  authorized  one  of  420  gr.  (the 
•trade  dollar*)  for  the  China  and  Japan  trade. 
The  fall  in  silver  shortly  after,  however  (at 
this  time  the  silver  dollar  was  worth  rather 
more  thaji  the  gold) ,  inflated  its  value  and  made 
bullion  owners  anxious  to  have  their  metal 
coined  into  these,  and  on  22  July  1876,  their 
coinage  was  limited  to  the  actual  demand  for 
export,  they  not  being  intended  for  internal 
dreuUtion  — 35,959,360  were  issued  in  all.  The 
coinage  was  suspended  April  1878.  The  act  of 
28  Feb.  1878  revived  die  coinage  of  the  dollar 
of  412!^  gr.,  and  that  of  14  July  1890  continued 
it  It  is  notable  that  many  times  more  silver 
dollars  have  been  coined  since  1873  than  be- 
fore; up  to  30  June  1872  the  total  number 
struck  was  only  8,045^38,  while  that  of  gold 
dollars  was  19,015,6*2.  The  act  of  14  March 
1900  makes  the  gold  dollar  the  standard  of 
value  in  the  United  Stales.  The  law,  however, 
did  not  provide  for  the  issue  of  coins  of  this 


black  in  plumage,  so  called  from  the  Urn 
roundish  spot  of  white  on  its  wiiiR,  shown  m 
flight 

DOLLAR-FISH,  a  name  used,  particularly 
in  Maine,  for  a  small  fish  of  the  family  Stroma- 
teida,  more  widely  known  as  the  butter  fish  or 
harvest  fish  ^Rhombus  Iriacanthus).  It  is 
found  on  the  entire  extent  of  the  Atlantic  coast 
of  the  United  States  and  is  extremely  abun- 
dant during  the  summer  on  the  shores  of  the 
New  England  and  Middle  States.  The  dollar- 
fish  is  from  8  to  10  inches  long,  of  an  oval 
form,  with  a  blunt  snout  and  small  mouth; 
the  color  is  silvery,  bluish  above,  beautifully 
iridescent  when  alive.  Great  numbers  are  cap- 
tured in  seines  and  pound  nets  and  they  are 
highly  valued  as  pan-fish.  The  youog  have  an 
interesting  habit  of  swimming,  several  together, 
in  the  company  of  large  jellyfishes,  beneath  the 
disks  of  which  they  seek  shelter  and  protection. 
Several  alhed  species  occur  on  both  the  east 
and  west  coasts  of  the  United  States. 

DOLLARD,  Adam,  Sieur  des  Ormeaux: 
b.  1638;  d.  166a  He  was  an  officer  of  the 
French  garrison  at  Montreal  who,  with  16 
compatriots  and  a  few  friendly  Indians,  in- 
tercepted 500  Iroquois  and  held  them  at 
bay  for  five  days  at  the  Long  Sault,  on  the 
Ottawa  River  above  MontrcaL  He  with  all  his 
companions  perished;  but  the  resistance  they 
had  met  so  disheartened  the  Iroquois  that  they 
abandoned  their  projected  attempt  on  Monlre^ 
and  the  colony  of  New  France. 

DOLLART,  The,  an  inlet  (nearly  land- 
locked) of  the  Korth  Sea,  at  the  mouth  of  the 
Ems,  between  the  Dutch  province  of  Groningen 
and  the  Prussian  province  of  Hanover  It  is 
nearly  13  miles  long  by  seven  broad.  It  was 
formed  by  inundations  of  the  sea,  which  took 
place  in  1277  and  subsequently,  overwhelming 
many  large  villages  and  hamlets,  and  destroying 
thousands  of  human  beings,  besides  much  valu- 
able property.  A  considerable  extent  of  rich 
land  has  been  regained  by  embankment,  espe- 
cially on  the  Dutch  shore.  The  city  of  Emden 
is  in  the  Dollart 

DOLLIER  DE  CAS80N,  dai'yl  d«  Ca\- 
son.  Sulpician:  b.  near  Nantes,  1636;  d.  Mon- 
treal. 1701.  He  first  served  as  a  cavalry  officer 
under  Marshal  Turenne.  In  1657  he  entered  the 
Sulpician  order,  and  went  to  Canada.  In  con- 
junction with  Father  Galinice  he  made  in  1669- 
70  an  important  joum^  of  exploration  round 
the  Great  Lakes,  spending  the  winter  on  the 
north  shore  of  Lake  Erie.  In  1671  he  was  ap- 
pointed superior  of  the  Seminary  of  Montreal ; 
in  1672  he  laid  out  the  first  streets  of  that  city; 
and  he  inaugurated  the  Lachine  (^nal  under- 
taking. He  wrote  a  history  of  Montreal  cover- 
ing the  period  from  1640-72. 

DOLLINGER,  delfng-ir,  Johmin  Joseph 
Ignaz  von,  German  Roman  Ciatholic  theologian 
and  historian :  b.  Bamberg,  Bavaria,  28  Feb. 
1799 ;  d.  Munich,  10  Jan.  1890.  He  recdved  his 
preliminary  education  in  his  native  city,  and 
next  entered  the  University  of  Wiireburg. 
where  his  father  was  professor  of  anatomv  and 
physiology.    In    1817   he   began^the   stuar  of 
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menial  jiuiaaapby  and  philology  and  in  1818 
turned  to  the  studjr  of  theology.  He  paid  par- 
ticular attention  to  the  independent  study  of 
ecclesiastical  histcii7.  He  was  ordained  a  priest 
in  1822  and  in  1823  was  utpoinled  professor  of 
ecclesiastical  history  and  canon  law  at  the 
Lyceum  of  Aachafienburg.    In  1826  he  became 


spent  the  rest  of  his  hfe.  Here  he  became 
famous  as  a  historian,  politician,  and  publidsL 
He  published  'Die  Lehre  von  der  Eucharistie 
in  den  ersten  drei  Jahrhundeiten'  in  1826,  and 
in  1828  a  history  of  the  Reformation.  In  18J5 
appeared  the  'Geschichte  der  Christlichen 
Kirche,'  and  in  1838  *Lehrbuch  der  Kircben- 
seschidite.'  Do! linger  contributed  frequent^ 
to  the  Hislorisch-polilische  Blalter  and  pub- 
lished several  pamphlets.  His  connection  with 
"""''">  be^;an  m  1845,  when  he  represented  his 
.  sity  tn  the  Bavarian  chamber;  he  lost  his 
It  and  professorship  in  1847  on  the  fall  of  the 
Abel  mimstry,  and  in  1848  he  was  elected  to  the 
Frankfort  parliament  by  a  Bavarian  constituency. 
Here  he  was  recognized  as  the  leader  of  the 
Roman  Catholic  party.  He  was  recalled  to 
Munich  in  1849,  and  resumed  his  former  ^lace 
in  the  Bavarian  chamber.  In  1857  he  visited 
Rome,  and  soon  afterward  it  became  evident 
that  his  views  had  undergone  a  change.  Previ- 
ously DoUinger  had  been  an  ardent  defender  of 
Catholicism  and  a  bitter  opponent  of  Protest- 
antism; from  now  on  be  tended  more  and  more 
10  liberalism.  Public  announcement  of  this  was 
made  in  a  course  of  lectures  which  he  delivered 
at  Mimkh,  in  which  he  declared  the  temporal 
power  of  the  Pope  not  an  essential  part  of  the 
Roman  Catholic  Church,  and  he  expounded  his 
position  in  'Hippolytus  und  Kaltistus  oder  die 
rocnische  Kirche  m  der  ersten  Hilfte  des  drilten 
Jahrhunderts*  (1853);  'Heidenthiun  und  Juden- 
thtmi,  Vorhalle  zur  Gesdiichte  des  Christen- 
thums'  (1857);  'Chrtstenthtmi  und  Kirche  in 
der  Zeit  der  GnindleKung)  (1860),  and  'Kircbe 
und  Kircben,  Papstthum  und  Kirchenstaat* 
( 1S61 ) .  This  attitude  of  opposition  became 
more  pronounced  in  1870,  when  he  declined  to 
accept  the  doctrine  of  inpal  infallibiUty  formn- 
laled  by  the  Vatican  (Jouncil^  and  assumed  the 
leadership  of  the  Old  Catholic  party.  As  a  re- 
sult Dollinger  was  excotmnimicated  by  the 
Archbishop  of  Munich  in  1871,  but  still  retained 
the  itqiport  of  the  Bavarian  government  While 
the  sentence  was  pending  he  was  chosen  rector 
of  the  University  of  Munich,  and  received 
numerous  honorary  degrees  and  decorations. 
He  continued  to  lecture  on  ecclesiastical  history 
and  Idndred  subjects.    Numerous  works  con- 


1  Trient'    (1876) ;   'Akademische  Vorlrage' 


iiber  die  vatifcanischen  Dekrete'  (1890> ; 
'Kleinere  Schritien*  (1890).  In  collaboration 
with  Rcnseh  he  reprinted  the  autobiography  of 
Bellarmine  (1887),  and  <Geschiehte  der  Moral- 
streitigfceiten  in  der  romisch  katholischen  Kirche 
seit  dem  XVI  Jahrhimdert*  (1890),  Several  of 
his  works  have  appeared  in  English  including 
'Declarations  and  Letters  on  the  Vatican  De- 
crees' ;  'First  Ages  of  (^ristianihr* ;  'Jew  and 
Gentile  in  the  Coorts  of  the  TemiHe  of  Christ* ; 
'Hippolyttis  and  Callinns.'     See  Old  Catho- 


lics. (Consult  the  life  1^  Priedrieh  (Muuch 
1901)  :  also  Kobell,  *Ignaz  von  Odllinger,  Erin- 
nerungen'  (ib.  1891):  Bnd  Michael,  'Ignaz  von 
Dollinger,  «ne  Cnarakteristik'  (Innsbruck 
ia»3).        

DOLLIVER,  Jonathan  PrentlBs.  Ajuerican 
lawyer  and  politician;  b.  near  Kingwoo A  Pres- 
ton Counttr,  W.  Va.,  6  Feb.  1858;  d.  Fort  Dodge, 
Iowa,  15  Oct  1910.  He  was  eraduated  at  West 
Virginia  University  187S  and  admitted  to  the 
bar  1878  He  practised  law  in  Iowa  and  was  a 
member  of  Congress  from  that  State  from  1889> 
1900,  and  was  a  member  of  the  Senate  from  1900 
until  his  death.  He  offered  strenuous  oj^osi- 
tion  to  the  Payne-Aldrich  tariff. 

DOLLOND,  John,  English  optidan  of 
French  dcsceat:  b.  London,  10  June  1706;  d. 
there,  30  Nov.  1761.  He  devoted  Ui  attention 
to  the  improvonent  of  refracting  telcKCfKS, 
and  succeeded  in  constructing  object-glasses  in 
which  the  dispersion  of  the  rays  of  Tight  was 
corrected.  Suoseguent  members  of  his  family 
have  distinsuishea  themselves  in  optics,  astroa- 

"^  DOLL'S  HOUSE,  A.  The  dume  out  of 
which  *A  Doll's  House'  was  cotistntcted  waa 
not  of  sudden  choice.  In  hi*  notes  for  this 
modem  tragedy,  Ibsen  jotted  dovrn,  under  date 
of  19  Oct  1878,  the  following  statement: 

"  A  »aiiiBB  obbdM  bs  fainalf  in  th*  KMHtf  if  Oa  |ih» 
mt  dar  whiiili  ii  u  axohuiv^y  Bwinliiw  laoaty  with  km 
frmiaed  by  men  utd  with  tha  judicial  lyitcm  that  judgw 

Those  who  take  'A  Doll's  House'  as  indica- 
tion  that  Ibsen  was  a  champion  of  the  woman 
question  are  wrong  in  their  conclusions;  for  he 
was  interested  much  more  in  the  larger  spiritual 
question  of  the  equality  of  the  sexes.  If  he 
stressed  the  feminine  in  his  plays,  to  the  deter- 
ment of  the  masculine,  it  was  simply  because- 
he  felt  that  the  weaker  side  of  the  argument 
needed  the  stronger  supjwrt,  in  order  to  rea^ 
an  equal  balance  of  fairness  and  justice.  'A 
Doll's  House*  was  conwieted  while  Ibsen  was 
spending  the  summer  of^l879  in  Amalfi;  and  it 
was  almost  immediately  published.  It  raised  a 
storm  of  protest  everywhere,  and  for  many 
years  was  regarded  solely  as  an  attack  upon 
marriage.  Ibsen  was  called  every  ^preposterous 
name  una^nable.  The  only  way  m  which  the 
play  was  allowed  to  be  given  in  London  was  in 
an  adapted  form  made  Ey  Henry  Arthur  Jones 
and  called  'Breaking  a  Butterfly' ;  it  was  pro- 
duced at  the  Princess  Theatre,  3  Uarch,  1884. 

Nora's  slamming  of  the  door  in  her  hus- 
band's face,  as  she  leaves  the  house,  resounded 
throughout  the  world.  Debates  were  held 
everywhere  as  to  whether  Nora  was  justified 
in  leaving  her  home,  whether  it  was  the  true 
act  of  a  mother  and  a  wife,  and  whether  Nora, 
in  the  end,  would  return  to  Torvald,  her  has- 

As  an  acting  drama.  'A  Doll's  House*  has 
held  the  sts^e  and  has  been  as  much  a  goal  for 
the  yount^  actress  as  'Camitle.'  Apart  from  its 
philosophic  preadunent  it  is  a  portrait  of  a 
most  interesting  woman, —  not  as  subtle  a  por- 
trait as  Hedda  (jahler  or  m  Rebecca  West  ill 
'Rosmersholm,'  but  afiording,  in  deep  psychoid 
ogy,  as  well  as  in  such  outward  scenes  as  Hm 
Christmas  Tree,  the  Tarantdta  dance,  and  the 
denunciation  scene,  ample  oppoitwiiity  for  hift- 
trionic  atnlity.    Eleanor  Duse,  Madame  R^ane, 
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Agnes  Soma,  Mrs.  Fiske,  Madame  Nazimova 
and  Ethel  Barrymore,  are  among  the  many  who 
have  attempted  the  role.  The  play  was  first 
seen  is  America  when,  during  1883,  in  Louis- 
ville. Ky.,  Madame  Modjeska  acted  Nora.  It 
was  first  played  in  London,  in  its  re^ar  form, 
by  Janet  Achurch  and  Charles  Carringtoa,  at 
the  Novelty  Theatre,  7  June  1889. 

Montrose  J.  Moses. 

DOLLY  VARDEH,  the  soft-hearted,  wily 
little  coquette  in  Dickens'  novel  'Bamaby 
Riidge.'  The  impression  made  by  the  author  s 
description  of  her  dress  of  flower- sprinkled 
dimity  led  to  the  adoption  of  a  style  of  dress 
that  is  known  as  the  Dolly  Varden  and  was  the 
vogue  from  about  1855-70.  The  name  is  often 
applied  to  ai^  light  dress-goods  with  bright- 
colored  flower  effects. 

DOLLY  VARDEN  TROUT,  the  common 
brook  trout  (Salvelinus  tnaltHa),  a  char  of  the 
mountains  of  western  North  America,  and 
northward  in  the  coastal  streams  to  the  Aleutian 
Islands,  so  tilled  because  of  the  beauty  of  its 
markings,  which  are  said  to  resemble  the  color- 
ing of  a  Dolly  Varden  (q.v.)  dress.  The  trout 
is  voracious  and  game,  often  atuins  a  weight  of 
12  pounds.  Its  general  color  is  olivaceous,  the 
sides  widt  round,  red  or  oran^  spots  as  large 
as  the  eye.  In  the  region  of  its  native  waters 
it  is  known  as  the  bufl-trout,  red-spotted  trout 
and  salm.on  trout.  It  was  at  one  time  regarded 
as  identical  to  the  malma  of  Kamchatka,  but 
recent  investigation  has  shown  them  to  be  dif- 
ferent species.  It  has  been  used  to  Stock 
streams  in  the  northeastern  States,  Canada,  and 
Europe. 


and  has  narrow  sleeves  buttoned 

(2)   It  has  given  its  name  to  a  kind  of  loose 

i'lcket  worn  by  women  as  an  outer  garment 
t  has  a  cape  or  hanging  piece  over  the  arm 
instead  of  a  sleeve.  (3)  The  uniform  jacket 
of  a  hussar. 

DOLMEN,  a  structure  con^sting  of  one  or 
more  large  unhewn  stones,  resting  on  a  number 
of  unhewn  stones,  placed  erect  in  the  earth.  The 
name  is  sometimes  used  as  equivalent  to  crom- 
lech, sometimes  in  a  distinctive  sense.  Sir  John 
Lubbock  maintains  that  cromlech  should' be  ap- 
plied to  a  stone  circle,  dolmen  to  a  stone  cham- 
ber, such  circle  or  chamber  consisting  of  huge 
stones  set  up  in  prehistoric  times  for  religious 
or  seputchral  purposes  or  as  memorials  of  some 
important  event.  TTiey  are  of  very  wide  distri- 
bution; there  are  over  3,400  in  France,  mainly 
in  Brittany,  and  are  to  he  seen  in  the  British 
Isles  (especially  Ireland).  Scandinavia,  Hol- 
land, Germany,  Ihe  Crimea,  Persia,  Arabia, 
Palestine,  Madagascar,  Australia  and  Japan  are 
among  the  countries  in  which  they  have  been 
discovered.  Consult  Barlase,  'The  Dolmens  of 
Ireland'  (London  1897);  Keane,  <Ethnology> 
(Cambridge  18%). 

DOLNJA  TUZLA,  d&l'nya  toozia,  Bosnia, 
Austria-Hungary,  town  beautifully  situated  on 
the  Julia  about  20  miles  from  die  Servian  fron- 
tier. It  is  celebrated  for  its  salt  mines,  has  a 
trade  in  alliali  and  coal,  and  was  the  scene  of 
an  Aastrian  defest  of  the  Turics  in  1690.  Pop. 
I2,00n 


DOLOMIBU,  do-lo-me-«,  D6odat  Gnr 
Silvain  Tuicride  Gratet  de,  French  f^ologist 
and  mineralogist:  b.  Doknieu  (Isire)  24  June 
1750;  d.  Chatcauneuf,  Pi^ce,  36  Nov.  1801.  In 
Touth  be  became  a  member  of  the  Knights  of 
Malta,  and  having  killed  a  brother  kni^t  in  a 
duel,  was  condemned  to  death  bnt  pardoned  on 
account  of  his  youth.  He  was  appointed  cor- 
respondent of  the  Academy  of  Sciences  of  Paris, 
and  from  1777  to  1791  made  extensive  travels 
in  the  south  of  Europt  often  on  foot,  with  a 
hammer  in  his  hand  and  a  bag  on  his  back.  In 
1796  he  was  appointed  professor  or  lecturer  in 
the  School  of  Mines,  and  on  the  establishment 
of  the  institute  was  made  a  member  of  that 
society.  In  1798  he  accompanied  Napoleon  to 
Egypt,  and  on  his  return  was  detained  at  Mes- 
sina l^  the  Neapolitan  government  for  having 
revealed  in  I7S3  its  plans  for  the  conquest  of 
Malta  to  the  grand  master  of  the  knights.  He 
was  imprisoned  for  21  months  in  a  noisome 
dungeon,  clothed  in  rags,  with  nothing  but  straw 
for  a  bed.  Deprived  of  writing  materials,  he 
made  a  piece  of  wood  into  a  pen,  and  with  the 
smoke  of  his  lamp,  for  ink,  he  wrote  on  the 
mar^ns  of  his  Bible,  his  'Philosophic  Mineral- 
ogique'  (published  1801).  In  1801 'he  received 
the  professorship  of  mineralogy  in  the  museum 
of  natural  history.  The  mineral  •dolomite" 
which  he  was  the  first  to  describe,  is  named  in 
his  honor.  Among  the  works  left  by  him  are 
•Voyages  aux  les  de  Lipari>  (1783);  'Sur  le 
Trembleraent  de  Terre  de  la  Calabre'  (1784). 

DOLOMITE,  carbonate  of  calcium  and 
magnesium  ((Ca,Mg)CO>].  containing  normally 
30.4  parts  lime  and  2L7  parts  magnesia,  but 
varying  in  the  ratio  of  the  two  carbonates.  Iron 
and  manganese  carbonates  are  sometimes  pres- 
ent as  impurities.  The  crystalliiation  is  rhctn- 
bohedral ;  the  hardness  3.5  to  4 ;  specific  gravity 
2.8.  The  color  is  normally  white  but  may  be 
reddish,  grayish,  brownish,  or  even  bkick.  In 
fCetieral  the  mineral  resembles  caldte  but  differs 
m  not  effervescing  fredy  with  cold  acid,  even  if 
finely  powdered.  Massive  dolomite  in  the  form 
of  tlolomitic  limestone  is  a  rock  of  common  oc- 
currence and  sometinies  forms  strata  of  great 
extent  and  thickness.  Such  limestones  fre- 
quently show  all  transitions  from  nearly  pare 
calcite  to  true  dolomite.  Generally,  a  limestone 
containing  over  5  per  cent  MgO  is  dscribed  as 
a  magnesian  limestone.  Under  pressure  dolmitic 
limestones  and  dolomites  become  crystalline  and 
are  classified  as  marbles.  Many  of  the  gfreal 
limestone  formations  in  the  United  States  are 
more  or  less  dolomitic.  See  Dolomitoatiow  ; 
LiiiKSTONE:  Rocks. 

DOLOMITE  MOUNTAINS,  or  DOLO- 
MITE ALPS,  a  group  of  mountains,  part  in 
Tyrol  and  part  in  Italy.  The  name  comes  from 
die  rock  dolomite  of  which  the  mountains  are 
largely  composed. 

DOLOMITIZATION,  the  process  by 
which  the  calcium  in  limestones  is  replaced  by 
magnesium,  forming  dolomitic  limestones  and 
dolomites.  The  exact  nature  of  this  process  is 
still  a  matter  of  doubt  Dolomites  cannot  be 
formed  directly  from  the  calcareous  remains  of 
animals,  since  they  contain  a  much  larger  pro- 
portion of  magnesia  than  any  animal  shells  or 
tests,  and  the  magnesium  therefore  was  probably 
added  after  the  calcareous  material  had  ai 
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tattd  In  the  lagoons  of  conl  reefs,  the  en- 
closed body  of  sea  water  becomes  concentrated 
Iqr  evaporation,  and  the  chloride  of  maraiestuni 
(present  in  aU  sea  water)  by  a  process  of  double 
deoosvaoitian  forms  magnesium  carbonate 
from  Ae  calcium  carbonate  of  the  coral  rocks. 
It  is  also  poasiUe  that  fine  calcareous  mud  in 
suspension  in  sea  water  may  exchange  some 
of  its  calcium  directly  for  magnesium.  See 
Dolomite. 

DOLORES,  d&~16'res,  El  Oilto  de,  llter- 
aily,  "The  rry,  or  Duteir,  of  Dolores,*  mailcing 
the  commencement  of  the  Mexican  War  for  in- 
dependence. On  the  night  of  16  Sept.  1810,  Don 
Uigucl  Hidalgo  y  Costilla,  the  parish  priest  of 
the  town  of  Dolores  (q.v.),  gathered  a  number 
of  patriots  midcr  his  banner  to  the  cry  of : 
•Long  live  religion !  Long  live  our  Most  Holy 
Mother  of  Guadalupe  I  Long  live  America,  and 
death  to  bad  government  I'  All  previous  at- 
tempts (1798-1610)  to  rebel  against  the  Spanish 
authorities  had  been  suppressed;  but  Hidalgo 
and  his  enthusiastic  followers  were  rictorious 
in  several  engagements.  Althot^  he  and  his 
lieutenants,  AlJende,  Aldama  and  Jimenei,  were 
captured  and  put  to  death  in  1811,  the  monre- 
ment  they  began  was  carried  on  until  the  revo- 
intionists  triumphed,  27  Sept.  1821,  Yturbidc 
entering  the  capital  on  that  day.    See  Mexicol 

DOLORES  HIDALGO,  E-dal'ga,  Mexico, 
a  town  in  the  state  of  Guanaiuato.  department 
of  Allende,  about  41  miles  from  the  capital  of 
the  state,  which  is  also  called  Guanajuato.  Pop. 
6,764. 

DOLPH,  Jobn  Hanry.  American  painter : 
b.  Fort  Ann,  N.  Y.,  18  Apnl  183S ;  d.  New  York, 
28  Sept.  1003.  He  studied  at  Antwerp  and  in 
Paris,  then  opened  a  studio  in  New  York;  he 
was  a  member  of  the  National  Academy  and 
was  one  of  the  founders  of  the  American  So- 
ciety of  Artists.  His  works  include  'Knicker- 
bocker Farm  Yard';  'Season  of  Plenty': 
'Horse  Doctor*;  'A  Tune  Day';  'Who  Will 
Bell  the  Cat> ;  'Cat  and  Kittens' ;  'A  Princess' ; 
'Fish  Commissioners';  'Alexander  and  Diog- 
enes': 'The  Waste  Basket' j  <A  Sodety  Lion' ; 
and  'Called  to  Order*  His  pictures  of  ani- 
mals, and  particularly  cats,  are  best  known. 


Portland.  Ore'.,  10  March  189^.  He  studied  faw. 
and  began  practice  at  Binghamton,  N.  Y.  In 
1862  he  settled  in  Portland,'  Ore.,  faking  up  the 
practice  of  law  there.  In  1864  be  was  elected 
city  attorney,  and  was  appointed  United  States 
district  attorney.  He  was  a  member  of  the 
Slate  senate  four  consecutive  terms,  sat  in  the 
United  States  Senate  from  188W)S.  In  his 
second  term  he  was  chairman  of  the  Committee 
on  Coast  Defenses,  a  member  of  the  Committee 
on  Commerce  and  an  active  opponent  of  the 
free  coinage  of  silver, 

DOLPHIN,  a  group  of  cetaceans  belong- 
ing to  the  family  Dtlhkmida.  The  common 
species  (Delfhmus  deltikis)  is  found  chiefly  in 
the  Ueditemnean  and  North  Atlantic  Ocean. 
It  is  from  Mx  to  eight  feet  long;  the  body 
tapers  toward  the  crescent-shaped  tail,  which  is 
about  a  foot  broad.  The  blow-bole  is  also 
c rescent- shaped ;  and  the  beak  is  usually  about 
dx  inches  kiog.    The  dolphin  is  blackish  on  the 


The  female  produces  but  one  at  a  time,  a. 

votes  herself  assiduously  to  caring  for  it.  There 
are  numerous  species  of  doli^un,  each  confined, 
m>arently,  to  a  comparatively  narrow  range. 
AU  at«  voracious,  and  feed  on  other  fish  and 
crustaceans,  and  are  said  to  eat  even  the  dis- 
abled and  feeble  of  their  own  kind.  Th^  live 
in  herds  or  'schools,*  and  may  be  seen  by  ocean 
voja^ers  playing  about  the  vesseb.  They  will 
le^  m  graceful  ctirves,  into  the  air,  make  sud- 
den descents  into  and  throus^  the  waves,  fol- 
lowed ty  a  track  of  foam.  Then  they  will  re- 
M)|>ear,  show  their  slender  back-bus,  expose 
tbeir  broad  tails  as  they  plunge  below  the 
water ;  and  almost  before  one  has  missed  them, 
they  will  rise  on  the  other  side  of  the  ship. 
They  are  a  source  of  pleasure  to  the  ocean 
traveler:  and  furnish  more  substantial  Ratifica- 
tion to  tne  sailors,  who  eat  their  flesh  with  much 
relish  after  their  usual  rations  of  sah-pork.  The 
grampus,  the  porpoise  and  man^r  of  the  so- 
called  whales,  such  as  the  white-whale,  the 
killer-whale  and  others,  are  related  genera ;  as 
are  also  the  soosoo  of  the  Ganges,  and  the  bouto 
of  the  Amaron,  which  inhabit  fresh  water  in- 
stead of  the  ocean.  The  dolphin  gave  the  name 
to  Dauphini,  one  of  the  provinces  of  France, 
from  which  the  •dauphin,"  the  heir-apparent 
to  the  French  throne,  derived  his  title.  Consult 
Beddard,  'A  Book  of  Vlliales'  (1900). 

DOLPHIN  IN  ART.  This  sea  mammal 
has  been  adopted  by  botti  pagans  and  Chris- 
tians as  a  symbol  of  the  dead.  It  has  been 
used  in  Christian  art  also  as  emblematic  of 
swiftness,  diligence  and  love.  In  classic  Greek 
art  we  find  tne  dolphin  figuring  on  Iniildingi, 
on  pottery,  coins  and  mural  paintings.  It  was 
used  as  symbolizing  the  sea  or  water,  in  the 
same  manner  as  they  used  a  flower  to  represent 
land.  The  dolphin  figured  as  an  attribute  ac- 
companjring  nymphs,  nereids,  tritons,  also  Arion, 
Aphrodite^  Poseidon,  Apollo,  Neptune,  etc.  A» 
symbol  of  the  sea  it,  natuially,  often  appears  in 
company  with  an  anchor  or  a  trident  A  dol- 
phin entwining  an  anchor  was  the  device  or 
badge  of  Aldus  Manutius  (1447-lSlS),  the 
Venetian  printer  —  Venice  bemg  'mistress  of 
the  Adriatic*  The  dolphin  figures  in  French 
art  for  the  following  historic  reason.  In  1140, 
Guigo  IV,  of  Viennois,  adopted  the  title  of 
'dauphin*  and  took  as  his  crest  a  dolphin. 
Humbert  II,  a  successor,  exchanged  the 
daubhiny,  in  1349  for  a  legacy,  Charies  of 
Vallois  receiving  the  title  conmtionally  that  the 
title  'Dauphin'  should  be  attached  always  to 
the  heir  to  the  throne.  In  ceramics  the  dolphin 
(crowned)  figures  as  the  mark  of  Lille  porce- 
lain (18th  century).  At  (he  present  day  the 
dolphm  is  greatly  favored  as  a  decorative  de- 
vice on  fountains,  etc. 

DOHAIN,  from  the  Latin  demtmrnm,  n^t 


.  ..  territory  ruled  over  by  a  sovereign,  o. 
under  the  government  of  a  commonwealth,  as 
the  domains  of  Great  Britain.  The  term  pub- 
lic domain  is  used  in  Europe,  as  property  be- 
longing directly  to  and  controlled  by  the  state, 
such  as  lands  set  apart  for  state  or  public  use*, 
roads,  canals,  parks,  etc.  In  the  United  States 
the  lands  owned  by  the  Federal  govenunent  or 
by  a  Stale. 


Digitized  =y  Google 


DOHAN  lO  -~  DOHWKCHIHO 


DOHANIO,  da-nwn'iH,  Kari,  Austiun 
munisitiatist:  b.  Stenine,  Tyrtil,3April  1851.  He 
■waa  educated  in  the  high  schools  of  Innsbmck 
and  Strassburg  and  at  tne  Grc^rian  University, 
Rome.  In  1%0  he  was  ^ypointed  tutor  to  Ibe 
children  ot  Duke  Philip  ot  Wtkrttembeis  and 
until  1891  served  in  the  same  capacity  to  severai 
«f  tke  archdu^l  members  of  the  Imperia] 
lamily  of  Austria.  From  1684  to  1913  he  was 
also  engaged  successively  as  assistant  cuatodian, 
custodian,  director  and  coimsek>r  of  the  Im- 
perial Coin  and  Medal  Collection,  Vienna.  He 
traveled  extensively  for  the  purpose  of  artistic 
research  and  is  honorary  member  of  lamy 
Austrian  and  foreign  numismatic  societies.  In 
coniinemoration  of  his  valuable  services  as  its 
first  director  the  administration  of  the  Vienna 
Imperial  Medal  and  Coin  Collection  issued  e 
meoal  bearing  Domanig's  head;  the  town  of 
Sterling  placed  a  memorial  tablet,  cut  from 
native  marble,  on  the  house  of  his  birth.  He 
has  published  ^EinekathoIischeBurschenschaft* 
(2d  ed.,  18?3);  'Der  Tyroler  Freibdtskampf> 
(3d  ed.,  1S09)|  <Der  Gutsverkauf,'  a  drama 
(1890)  J  'Die  deutsche  Privatmedaille  der 
allem  Zeit>  (1893) ;  'Portratmedaillen  des 
Enhanses  Osterreidi'  (1896);  'Die  Fremden,' 
«  novel  (1898;  3d  ed.,  1911);  'Die  deutsche 
Hedaille  in  Icunst-  und  kulturhist.  Hinsicht' 
(1907):  'Die  Entstehung  von  Wolframs 
Titurel'  <1911)  ;  'Konig  Lauren,'  drama 
n912).  He  edited  the  TyroUr  Kalendtr  for 
ttiree  vearg,  and  Klassische  Andaektsbilder,  and 
contributed  to  Gral,  'The  Catholic  Encyclo- 
pedia,' and  several  anthologies, 
.  DOHAT,  do-ni'.  Jean,  or  OAUHAT, 
a  French  jurist:  b.  1625;  d.  1696.  He  is  noted 
iot  his  'Lois  civiles  dans  leur  Ordre  naturel' 
(3  vols.,  168>)-94),  which  Blackstone  considered 
a  monumental  work.  Domat  also  wrote  'Le 
Droit  public'  (published  16^}  and  'Legum 
Delectus'  (1700).  Pascal,  with  whom  he  was 
.on  terms  of  very  intimate  friendship,  bequeathed 
to  him  his  private  papers. 

DOMBEY  AND  SON,  a  novel  by  Charles 
Dickens,  published  in  1848.  It  represents  a  man 
of  proucf  and  unbending  nature  who  centres 
bis  worldly  ambitions  in  an  only  son,^  but  who 
becomes  broken  and  subdued  by  his  child's 
death,  family  disgrace  and  financial  ruin.  Paul 
Dombey,  Jr.,  is  a  puny  child  whose  only  com- 
panion IS  his  sister,  Florence,  somewhat  his 
senior.  The  two  children  are  orphans,  their 
mother  having  died  on  giving'  birth  to  Paul. 
The   father,    Paul    Dombey,    5r.,   neglects   the 

S'rl,  and  finally  becomes  jealous  of  her  in- 
lence  over  her  brother.  So  the  boy  is  sent  to 
school  at  the  age  of  six  with  Doctor  Blimber, 
where  he  sickens  and  dies  under  the  strain  of 
forced  work  and  grief  at  separation  from  his 
sister.  Dombey  marries  again,  and  ill-treats 
'and  neglects  his  wife,  a  proud  sensitive  woman, 
who  has  discovered  t^w  good  qualities  of  the 
little  Florence.  Finally  she  is  goaded  to  dope 
with  Dombw's  manager  Carker.  In  a  passion 
Dombey  strikes  his  dau^ter  and  orders  her  to 
follow  his  wife  with  Whom  she  has,  he  asserts, 
always  been  in  Imtnie.  Florence  leaves  home 
.  and  goes  to  the  house  of  Solomon  (Jills,  where 
she  meets  her  lover,  Walter  Gay,  Gills'  nephew, 
who  hai  JDSt  returned  from  a  long  sea  voyage. 
They  are  married,  and  embark  on  a  wedding 
trip.    In    the    meantime    Dombey    speculates 


recktcBly  and  li  rttined.  Florence  gos  to  him 
in  his  trouUe  and  offers  him  a  hom^  which  be 
accepts.  And  there  he  lives  tiU  Uie  out  devoted 
to  his  two  little  gcandchildren. 

DOMBOC,  d<>mn><^  or  DOOH-BOOK 
(A.  S.  •book  of  dooms  or  sentences'),  die  code 
of  laws  compiled  by  King  Alfred,  who  made 
few  if  any  original  laws,  but  contented  himself 


jeligious  character  is 

codt,  which  begins  w . 

Tlien  follow  the  Ten  Commandments,  the  part 
of  the  Mosaic  law  relating  to  criminal  offenses, 
and  passages  from  the  New  Testament,  includ- 
ing tne  Golden  Rule.  The  code  was  ratified  by 
the  Witan^  as  Alfred  e:^re3sly  informs  us. 
"Thorpe  gives  it  in  his  'Diplomatariura  An- 
glicanum  sevi  Saxonici'  ('English  Diplomata- 
riura of  the  Sairon  Era')  (1865).  Consult 
Pauli,  'Alfred  the  Great,'  from  the  (lerman 
(London  18S7). 

DOMBROWSKI,  dfim-br6f'sk«,  Jan  Hen- 
tyk,  Poli^  general :  b.  Fiersxowice  near  Cra- 
cow, 29  Aug.  1755;  d.  Win&-(}ora,  Prussia,  6 
June  1818.  After  serving  under  the  Elector  of 
Saxony  he  returned  to  take  part  in  the  Polish 
campaigns  against  Russia  and  Prussia  in  1792- 
94.  Next  enteriuK  the  French  service,  he 
organized  a  Polish  l^on  at  Milan;  uid  in  the 
campaigns  which  followed  DombrowAi  and  his 
Poles  took  a  distinguished  part.  After  the  fall 
of  Napoleon  he  returned  to  Poland  and  was  ap- 
pointed by  the  Emperor  Alexander  a  general  of 
cavalry  and  Polish  senator. 

DOMB.    See  Copola;  Tou>3. 

DOME  OP  THB  ROCK,  a  name  g^en 
to  the  Mosque  of  Omar,  Jerusalem.  It  stands 
on  Mount  Moriah,  on  the  site  once  occupied  by 
the  Temple  of  Solomon.  Immediately  under  its 
dome  is  an  irregular-shaped  rock.  This  rock 
was  the  scene  of  many  scriptural  events,  and 
has  been  greatly  revered  for  ages.  See 
Jesus  ALEu. 

DOMENICHINO,  dd'mft-oi-ke'n^  or 
DOMENICO  ZAUFIERI.  Italian  painter: 
b.  Bologna,  28  Oct.  1581;  d.  Naples,  15  April 
1641.  He  was  sent  to  study  first  with  Calvart, 
and  afterward  with  the  CaraccL  From  the 
slowness  of  his  execution  he  was  named,  by  his 
fellow- students,  the  "ox  of  painting*;  but  Anni- 
bal  Caracci  predicted  that  the  ox  would  *plou^ 
a  fruitful  field.*  .Having  contracted  a  great 
friendship  for  Albano  he  joined  him  at  Rome, 
and  bis  fornEr  master,  Annibal  Caracd,  jealous 
of  Guido,  procured  for  him  the  execution  of 
one  ot  the  pictures  for  a  church  which  had  been 
promised  to  that  great  painter.  It  was  a  cus- 
tom with  Domenictiino  to  assume  for  the  time, 
the  passion  he  was  depicting;  so  that,  while 
working  by  himself,  he  was  often  heard  to 
laugh,  weep'and  talk  aloud,  in  a  manner  diat 
would  have  induced  a  stranger  to  suppose  him 
a  lunatic  The  consequence,  howevtt',  was,  that 
few  painters  have  surpassed  him  in  lively  repre- 
sentation. His  'Communion  of  Saint  Jerome,' 
now  in  the  Vatican  collection,  has  beca  con- 
sidered, by  some  connoisseurs,  inferior  only  to 
the  'Tranfiiguration'  of  Raphael;  and  the 
'History  of  Apollo,'  which  he  painted  in  10 
frescoes  for  Cardinal  Aldobrandini,  b  a  notable 
series.    His  merit  cxdted  to  much  envy  that  be 
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retired  to  his  nativ«  city  amd  aaployed  hknvlf 
two  years  on  his  famous  picture  of  the 
*Rosaiy'  now  in  the  .gallery  of  Bologm.  Ho 
was  afterward  recalled  to  Rome  (1621)  by 
Gregory  XV,  who  created  Inn.  his  first  (>aiiiter 
and  aroiilcct  of  the  Vatican.  Loeing'  tiii*  fioBt 
after  the  Pope's  death,  he  accepted  an  invitation 
to  Naples,  to  paint  the  chapel  of  Saint  JanuartuK 
But  here  he  eacoitntered  a  jeaknisy  so  rancor- 
ous that  bis  life  became  altogethi  " '"     * 


DotneDichioo,  who  understood  every  brandi  .of 
his  art,  produced  notlui^  excellent  without 
study  and  labor;  but  in  consequesce  of  his  ^reat 
premeditatitHi,  no  painter  has  ^ven  his  pieces 
more  of  the  properties  belonging  to  the  Sub- 
ject. At  the  same  time  his  desj^s  are  cot^ 
rect;  and  he  succeeded  equally  ui  the  grand 
and  the  tender.  Nearly  50  of  his  pieces  h>.ve 
been  engraved.  Consult  monographs  by  Breton 
(1867);  C.  Landon  (1823);  RooMgli  (1842). 
and  Serra  (1909). 

DOMESTIC  INTERIOR  DECORA- 
TION.    See  iNTEUoa  Decobation. 

DOMESTIC  RELATIONS,  m  law,  the 
legal  relations  existing  between  flie  members  of 
a  family  or  domestic  group.     In  Its  widest  ap- 

Elication  the  term  includes  parent  and  child, 
U!band  and  wife,  guardian  and  ward,  master 
and  servant.  Other  classifications  omit  master 
and  servant  or  restrict  the  tetter  term  to 
domestic  servants.  The  law  of  domestic  rela- 
tions embraces  all  tho^e  mlc'i  appertaining  to 
ttie  particular  classes  of  persons  above  men- 
tioned, and  is  a  term  of  convenience  rather  than 
logical  classification.  Generally  speatcing,  it 
may  be  said  to  be  made  up  largely  of  the  law 
of  contract,  tort  and  agwicy.  It  treats  *e  snV 
iects  of  marriage  and  divorce,  the  rights  and 
liabilities  of  parents  and  children,  the  rights 
and  liabilities  of  guardians  and  wards,  >.nd 
various  allied  topics.  In  late  years  much  legiv 
htion  has  been  passed  on  this  subject  in  the 
various  States,  particularly  so  in  New  Yorl^ 
which  has  codified  it  in  a  statute  known  as  the 
Domestic  Relations  Law.  See  Divohce;  Family, 
Law  of;  Husband  Atre  Wire. 

DOMESTIC  SCIENCE.  See  Home  Eco- 
nomics. 

DOMESTICATED  ANIMALS.  See 
Animals.  Dombsticatzd. 

DOMETT,  Alfi«d,  Enriish  poet :  b. 
Camberwelt  Grove,  Surrey,  En^and,  20  May 
1811;  d.  London,  2  Nov.  1887.  He  was  the 
original  of  Browning's  'Wariag.'.  He  lived  in 
Kew  Zealand,  18iU-7l,  and  became  a  colonial 
statesman  of  eminence:  His  verse  attracted 
mudi  attenlioti,  the  beM  spedmcns  being  in  the 
volumes  'Ranolf  and  Amolia'  (1672);  and 
'Floisam  and  Jetsam:  Rhymes  Old  and  New* 
(lam.  Consult  asborne.  <Hew  Zealand  Rulers 
and  Statesmen'  (1897). 

DOMICILE  is  the  permanent,  fixed  borne 
of  a  person,  with  no  present  intention  of  remov- 
i^  therefrom.  A  person  traveling  from  one 
city.  State,  or  country  into  anotiier  does  not 
change  his  domicile  and  create  a  new  one  at 
every  place  he  stops,  but  the  place  to  which  he 
intends  to  retnm  and  reside  permanently  is  his 
domicile.  Generally  speaking,  a  person  can  have 
but  one  domicile  at  one  time ;  bat  for  difiercnt 


purposes,  he  may  havn  more  tfaan  one  dwnkik 
at  one  time.  Some  things  for  which  it  is  neces- 
sary to  have  a  domicile  are :  administfation  of  a 
person's  estate^  junsdiction,  taxation  and  homtt- 
stead  exiemptions.  Some  countries  of  Cooiinen* 
lal  Europe  ignixe  domicile  altogether,  basing 
(heir  rules  of  law  as  to  personal  status  upon  na* 
bonality  ahmc.  In  America,  the  place  at  wUdl 
pohtical    rights    and 


present  inteatian  of  remaining  there. 

Tba  place  of  bii^  ii  &  person's  orig^Mt 
idenicilc,  unless  his  parents  were  on  a  joum^ 
■M  dke  time,  in  which  case  their  home  is  the 
domicile  of  birth.  This  domicile  may  be  abaa- 
doned  lor  another,  of  one's  own  choice.  V/faen 
the  domicile  of  choice  is  abandoned  the  domicile 
of  origin  revives  until  a  fresh  domicile  is  again 
selected.  After  a  pereon  has  once  acqtured  an 
actual  domicile,  he  does  not  lose  it  by  a  tem- 
porary atxence,  no  matter  bow  long  it  is  con- 
timied,  if  he  intends  to  return;  and  in  cases 


actually  acquired  the  new  one.  While  the  in- 
tentioti  of  the  persoa  <ntcrs  into  Ac  qtMStion 
of  domicile,  it  is  not  a  controUiiw  feature;  aad 
in  a  cbaiwe  of  domicite  the  intention  must  be 
reinforced  by  some  act,  such  as  exercising  a 
political  right,  engaging  in  business,  paying 
taxes,  and  executing  a  will,'  according  to  the 
laws  of  the  place;  ail  of  which  axe  evidence  of 
the  intention  to  create  a  new  domicile.  When 
persons  are  married,  the  wife  acquires  the  domi- 
cile of  her  husband;  and  all  children  bom  ao- 
quire  the  domicile  their  father  had  at  the  time 
of  their  birth.  If  a  widow  with  minor  children 
marries,  the  domicile  of  the  children  is  not 
cbaojced  until  there  is  an  actual  removal.  Il- 
legitimate and  posAumous  cbildrei  acquire  the 
'domicile  of  theif  mother  in  most  jurisdictions. 

A  peraon  absent  from  borne  on  the  service 
of  his  government,  such  as  an  ambassador,  con- 
sul, soldier  or  sulor,  does  not  change  hie  domir 
die ;  unless,  after  the  service  is  finished,  he  con- 
tinues to  reside  at  that  place.  A"  conVict  or 
prisoner,  a  person  attending  a  college  or  uiu- 
versity,  does  not  change  his  domicile.  .In  case 
of  war  it  is  held  that  the  property  of  an  alien 
domiciled  in  a  country  at  war  vitb  his  own  is 
liable  to  confiscation  as  that  of  an  alien  enemy. 
A  person  may  acquire  a  conmiercial  domicile  m 
a  ^ace  different  from  that  in  which  he  lives. 
When  a  person  goes  to  a  foreign  country  and 
engages  in  business  ther^  he  is  con^dered  a 
mercliant  of  that  country;  and  it  makes  no  dif- 
ference what  the  relations  of  the  government  of 
the  countries  are  with  one  another. 

The  domicile  of  a  sailor  is  where  he  volun- 
tarily spends  most  of  his  time  when  on  shore. 
A  man  may^  become  a  subject  of  a  new  country 
without  losing  his  domicile  in  the  old. 

A  guardian  cannot  change  his  ward's  domi- 
cile from  one  country  or  State  to  another;  and 
it  is  doubtful  even  if  he  can  change  the  domicile 
from  one  county  to  another  in  uie  same  State. 
The  nature  and  purpose  of  the  appointment  of  a 

Sardian  may,  however,  change  the  general  rule. 
LC  appointment  of  a  goardian  will  not  prevent 
the  ward  from  changing  his  domicite.  The 
question  of  dotnicile  is  important  in  the  case  of 
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aarmee  contracts.    Whether 


the  marriage  has  been  validly  contracted,  on 
the  roles  of  the  law  of  the  place  where  the  cere- 
mony was  performed;  but  generally  speaking,  a 
marriage  raiidly  entered  into  accordinB  to  die 
laws  of  the  pkace  where  it  is  contracted  is  valid 
anywhere.  Although  the  domicile  of  the  wife 
is  coBsidered  as  Chat  of  the  husband,  yet  in  ac- 
tions for  divorce,  a  husband,  after  giving  his 
wife  a  cause  for  divorce,  cannot  acquire  another 
domicile  so  as  to  deprive  her  of  that  right  la 
■wiUi,  the  law  of  the  domicile  of  the  testator 
governs  as  to  the  validity  of  the  execution  and 
the  distribution  of  personal  property:  but  as 
to  real  estate,  if  it  is  to  pass  under  the  will,  the 
testator  must  execute  the  will  according  to  the 
laws  of  the  place  where  the  properly  is  situated. 
Corporations  are  considered  as  domiciled  in  the 
country  or  State  from  which  they  have  derived 
thetr  charters.  Consult  Beotwich,  'Law  of 
Domicile  in  its  Relation  to  Succession*  (Lon- 
don 1911):  Dicey,  'Law  of  Domicile'  (ib. 
1879);  and  fConflict  of  Laws*  <ib,  1896); 
Jacobs,  'Treatise  on  the  Law  of  Domicile' 
(Boston  1912). 

DOMINANT,  in  mnsic,  it  the  fifth  note 
above  the  tonic  or  keynote  of  i,ny  scale.  It  is 
always  major  in  both  major  and  mmor  modes,  as 
its  harmonies  rule  or  determine  the  scale.  Origi- 
nally so  called  because  in  the  ecclesiastical  sys- 
tem it  was  the  principal  reciting  note  of  the 
Gregorian  chant.  It  also  marks  tne  division  of 
the  scale  into  two  co-ordinate  parts,  as  in  a 
fugue  when  the  subject  commences  with  the 
tonic  the  answer  starts  with  the  dominant,  or 
the  reverse.  In  the  sonata  form  It  used  to  be 
an  almost  invariable  rule  to  start  the  second 
subject  in  the  dominant  key. 

The  dominani  chord  is  the  major  triad  on 
Ae  fifth  of  the  major  or  minor  key.  Thus  ot  C 
die  triad  would  be  g-b-d.  A  dominani  seventh 
is  formed  by  adding  a  minor  seventh  to  the 
triad.  Add  /  to  the  dominant  triad  given  above 
and  you  have  the  dominant  seventh  of  C. 

DOHINB,  do'mln-e,  the  title  of  a  minister 
of  the  Reformed  churches  of  the  Netherlands, 
South  Africa  and  America,  unaltered  from  the 
Latin  vocative  of  dominus,  master  or  lord.  It 
is  so  written  in  all  the  old  Dutch  and  American 
colonial  documents,  the  form  of  address  being 
often  abbreviated  to  "Dom.  auct»  (orilate), 
pastor  with  authority.  As  many  Dutch  teach- 
ers went  to  Scotland  and  thousands  of  Scottish 
students  and  ministers  for  study  in  Holland, 
the  term  was  borrowed  and  became  popular  in 
Scotland,  but  (heir  domfnie  is  spelled  as  in  the 
character  'Dominie  Sampson!"  The  title 
domine  is  used  as  a  common  noun,  as  well  as 
an  affectionate  form  of  address  in  the  Middle 
States  and  in  the  West.  TTiere  are  several 
American  books  with  titles  showing  misspelling 


Dutch  Dominie  of  the  CatskiH,>  'The  Dominie's 
Daughter,'   and  'The  Dominie  of  Haarlem.* 

DOMINGO,  San.    See  San  Domingo. 

DOMINIC,  Saint,  founder  of  the  order  of 
Dominicans  ot  Preaching  Friars :  h.  Calaroga, 
in  Old  Castile,  Spain  1170;  d.  Bologna.  Italy, 
6  Aug.  12Z1.    According  to  the  legendary  story 


of  his  life  his  fttture  onittence  in  the  dnircb  was 
foreshown  to  his  mother  before  his  birth  by 
preternatural  premonititm,  for  the  dreamed  that 
she  saw  a  dog  presenting  to  her  child  a  flaming 
torch  with  which  to  set  the  world  ablaze.  This 
explains  die.  meaning  of  the  dog  with  torch  ill 
his  mouth,  seen  in  many  pieiures  of  Saint  Ihum- 
nic  In  childhood  be  gave  si^ns  of  extraor- 
dinary piety  and  love  of  ascetic  practices.  At 
17  he  catered  the  University  of  Palencia  (re- 
moved later  to  Salamanca),  and  devoted  him- 
self to  the  study  of  philosophy  and  ancient  lit- 
erature. Here  on  one  occasion  he  sold  his 
clothes  in  time  of  famine  to  obtain  the  means 
of  relief  for  the  poor;  on  another  occasion  he 
offered  himself  to  be  a  sla^  to  the  Moors  in 
exdiange  for  a  widow's  only  son.  He  stayed  in 
the  university  10  years,  and,  having  been  or- 
dained priest,  was  made  a  member  of  the 
cathedral  chapter  of  Osma,  and  in  that  station 
was  the  zealous  assistant  of  the  bishop  in  sup- 
pressing abuses  in  the  Churdi.  He  accompanied 
this  bishop  on  an  embassage  to  France  in  1203, 
and  in  passing  through  Provence  was  grieved  by 
the  extreme  laxity  of  morals  in  clergy  and  lai^ 
and  the  alarming  progress  of  the  various  Mam- 
chsan  sects.  Dominic  vowed  himself  to  a  life 
of  evangelical  labor  among  those  sectaries,  and 
resolved  to  make  all  possible  efforts  for  the  cor- 
rection of  the  evils  which  menaced  the  existence 
of  the  Church  in  those  parts.  There  were  al- 
ready in  the  field  le^tes  commissioned  by  the 
Pope  to  win  the  erring  back  to  the  fold;  but 
Dominic  was  scandalized  1^  their  worldly  pomp^ 
and  declared  diat  not  in  costly  attire  ana  with  ■ 
showy  retinue  should  they  approach  the  mis- 
guided Albigenslans  and  the  poor  men  of  Lyons, 
but  barefoot  and  without  purse  or  scrip;  and 
the  papal  envoys,  persuaded  by  the  words  of 
the  le^ous  evangelist,  laid  aside  their*state  and 
for  a  while  followed  the  examples  of  humility 


and  reported  Co  Rome  their  failure.  Nor  was 
Dominic  him^lf  rewarded  with  much  success  in 
his  ID  years'  labors,  though  the  annals  of  his 
life  tell  of  great  miracles  which  attended  his 

Erogress  through  the  country.  Then  resort  was 
ad  to  force,  and  a  crusade  against  the  Al- 
bigensian  heretics  was  proclaimed ;  which  was 
conducted  by  Simon  de  Montfort  with  extreme 
severity  till,  at  his  death  in  the  siege  of  Tou- 
louse, resistance  on  the  part  ot  the  Albigenses 
was  overcome.  No  proof  exists  that  Dominic 
either  prompted  the  crusade  or  had  any  part  in 
it;  but  it  is  certain  that  he  was  a  friend  of 
Simon  de  Montfort  and  of  fats  family.  He 
quit  the  country  in  1217,  one  year  before  die  end 
of  the  war,  and  withdrew  to  Rome,  where  he 
spent  the  remainder  of  his  life  in  orgatuiciiMr  the 
order  of  Preaching  Friart,  He  ari'ai««a  dw 
prayers  and  meditations  of  the  devotion  called 
the  'Rosary,'  much  in  use  by  Roman  Catholics 
in  all  parts  of  the  world.  He  was  canonised 
in  1234,  See  E)dmihicaiIe  ;  Rosaht.  Consult 
Drane,  'Life  of  Saint  Dominic'  {3d  ed.,  Lon- 
don 1691);  Guiraud,  'Saint  Dominic*  Paris 
1901;  Eng.  trans.,  New  York  1901):  Herkleas, 
<Francis  and  Dominic'  (New  York  1901) ; 
Jordanus  de  Saxonia  (the  principal  source), 
'Opera  ad  res  Ordinis  Praedicatomm  Spec- 
tantla'  (Fribourg  1891);  Lacordalre,  *Vie  de 
Saint  DominivM'  <£ng.  Ustu.,  Loadon  1883). 
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DOMINICA,  dSmw-elci,  or  DOMIN- 
IQUE, dom-e-nek',  West  Indies,  an  island  in 
the  northern  half  of  the  Caribbean  chain  of  the 
Lesser  Antilles.  (See  Antilles).  It  is  the 
largest  of  the  British  Carribbees,  being  29  miles 
long,  16  miles  broad,  and  having  an  area  of  291 
square  miles;  it  has  also  the  highest  sranmit  of 
this  volcanic  island  chain,  the  Mome  [>iablotin 
(5,314  feet),  several  thermal  springs,  and  an  old 
crater-lake  about  2,800  feet  above  sea-level  which 
fonnerly   'was  flooded  by  boiling  water   from 


The  area  of  this'  lake  was  diminished  by  land- 
slides which  occurred  in  1880,  but  it  is  still  of 
great  depth.  The  rainfall  of  the  island  is  very 
abundant.  The  summer  temperature  is  about 
80°  F, ;  that  of  winter,  spring,  and  autumn  about 
70°  F.  An  interesting  part  of  the  population  is 
a  group  of  Caribs  (q.v.),  about  400,  though 
these  aborigines  are  now  largely  mixed  with  the 
blacks.  There  are  about  100  apparently  pare 
Caribs.  *Thcy  inhabit  the  mountains  of  the  in- 
terior, and  make  their  livelihood  by  weaving  a 
pecuhar  basket  which  is  universal^'  used  in  the 
island  for  carrying  baggage.*  The  blades  re- 
ferred to,  descenduits  of  African  slaves  of  the 
period  when  Dominica  belonged  to  France,  are 
by  far  the  most  numerous  element;  they,  as 
welt  as  most  of  the  white  inhabitants,  speak  a 
French  patois,  and  "still  look  upon  the  British 
owners  as  foreigners."  With  the  exception  of 
the  Indians,  the  people  live  near  the  coasts.  In 
the  luxuriance  and  beauty  of  its  vegetation, 
Dominica  excels  the  other  neighboring  islands. 
Its  soil  is  a  rich  brown  mold,  in  which  all  trop- 
ical products  grow  readily.  Of  its  186,240 
acres,  two-thirds  are  crown  lands,  but  the  gov- 
ernment has  utterly  failed  to  promote  agricul- 
ture, which  is  now  nearly  ruined.  Exports  are 
cattle,  cocoa,  lime-juice,  rum,  molasses,  coSce, 
fruit  and  sugar.  ITje  revenues  do  not  equal  ex- 
penditures, and  taxes  are  increasing.  In  191S-16 
the  revenues  amounted  to  $253,160,  and  the  ex- 
penditures to  $284,9?S.  imports  in  191S-16  were 
valued  at  $956,325  and  the  exports  at  $1,092,330. 
There  are  432  miles  of  telepDone  line  in  oper- 
ation. Dcaninica  is  a  presidency,  belonging  to 
the  British  Leeward  Island  administrative 
groijp,  wUch  includes  also  Saint  Christopher, 
Nevis,  Anti^a.  Barbuda,  Montserrat,  Redonda, 
aud  the  Bnlish  Virgin  islands,  the  seat  of  the 
Leeward  government  being  at  Saint  John,  An- 
tigua. The  local  government  is  conducted  by  a 
commissioner,  or  president,  an  executive  council 
o£  seven  members,  and  a  legislative  council  of 
12  nominated  members.  These  oSicials  exercise 
their  authority  at  the  small  town  of  Roseau, 
which  is  situated  on  the  western  side  of  the 
itland,  and  has  wide  and  regularly  paved,  but 
desertctl  streets,  a  botanical  ^rden,  a  public 
library,  and  French  (Catholic)  and  English 
churches.  The  name  of  the  island  (from  Span- 
ish DomingOj  Sunday)  is  due  to  the  circum- 
stance that  Columbus  discovered  it  on  the  first 
day  of  the  week,  3  Nov.  1493.  The  warlike 
Caribs  retained  control  of  it  during  two  cen- 
turies, but  little  by  little  French  settlers  gained 
a  foothold,  and  in  the  18th  century  its  posses- 
sion was  regarded  as  essential  to  the  mainte- 
nance of  French  prestige  in  the  West  Indies, 
ovfing  to  its  situation  between  the  important  de- 
pendencies of  that  country,  Martinique  and 
Guadeloupe.    For  that  very  reason  the  English 


insisted  upon  its  surrender,  in  itte  Anal  balanc- 
ing of  international  accounts  after  the  imperial 
wars,  early  in  the  last  century.  Many  laborers 
have  migrated  to  North  and  South  America  in 
search  of  employment.    Pop.  36,645. 

DOMINICAL  LETTER  (from  Lat 
Dominua,  Sunday),  properly  called  Sunday  let- 
ter, one  of  the  first  seven  letters  of  the  alphabet 
used  in  calendars  to  designate  the  Sund^q's 
throughout  the  year.  The  ancient  Romans  used 
the  first  eight  letters.  A-H,  to  denote  their 
nundinal  period  of  eight  days;  the  early  Chris- 
tians dropped  the  eighth  and  adopted  the  re- 
maining seven  to  indicate  the  days  of  the  He- 
brew week.  These  seven  letters  are  employed 
to  show  on  what  days  of  the  week  the  iteys  of 
the  month  fall  throughout  the  year.  One  of 
those  seven  letters  must  necessarily  stand 
against  Sunday,  and  is  printed  as  a  capital,  and 
called  the  dominical  letter  or  Sunday  tetter;  the 
other  six  oeing  inserted  in  different  type,  to 
denote  the  other  six  days  of  the  week.  Now, 
since  a  common  Julian  year  contains  365  days, 
if  this  number  be  divided  by  seven  (the  number 
of  days  in  a  week),  there  will  remain  one  day. 
If  there  had  been  no  remainder  it  is  obvious  the 
year  would  constantly  be^n  on  the  same  day 
of  the  week;  but  since  one  remains,  it  is  plain 
that  the  ordinary  year  must  begin  and  end  on 
the  same  day  of  the  week;  and  therefore  the 
next  year  will  begin  on  the  day  following. 
Hence  when  January  b^ns  on  Sunday,  A  is  the 
dominical  or  Sunday  letter  for  that  year;  then. 
because  the  next  year  begins  on  Monday,  the 
Sunday  will  fall  on  the  seventh  day.  to  which  is 
annexed  the  seventh  letter,  G,  which  therefore 
will  be  the  dominical  letter  for  all  that  year; 
and  as  the  third  year  will  be^n  on  Tuesday, 
the  Sunday  wilt  fall  on  the  sixth  day;  there- 
fore F  will  be  the  Sunday  letter  for  that  year. 
Whence  it  is  evident  that  the  Sunday  letters 
will  go  annually  in  retrograde  order,  thus,  G, 
F.  E,  D,  C,  B,  A ;  and  in  the  course  of  seven 
years,  if  they  were  all  common  ones,  the  same 
days  of  the  week  and  dominical  tetters  would 
return  to  the  same  days  of  the  months.  But 
because  there  are  366  days  in  a  leap-year,  if  the 
number  be  divided  by  seven,  there  will  remain 
two  days  over  and  above  the  52  weeks  of  which 
the  year  consists.  And  therefore,  if  the  leap- 
year  benns  on  Sunday,  it  will  end  on  Monday; 
and  as  the  year  will  begin  on  Tuesday,  the  first 
Sunday  thereof  must  fil  on  6  January,  to  which 
is  annexed  the  letter  F,  and  not  G,  as  in  com- 
mon years.  By  this  means,  the  leap-year  re- 
turning every  fourth  year,  the  order  of  the  do- 
minical tetters  is  interrupted,  and  the  series  can- 
not return  to  its  first  state  till  after  four  times 
seven,  or  28  years;  and  then  the  same  days  of 
the  month  return  in  order  to  the  same  days  of 
the  week  as  before.  This  method  of  indicating 
the  days  has  held  its  place  in  Church  calendars 
without  variation  from  the  beginning^  and  rules 
for  finding  them  are  given  in  brevianes,  prayer 
books,  etc. 

DOMINICAN  REPUBLIC.  The  Do- 
minican Republic.  West  Indies,  occupies  the 
eastern  and  central  portions  of  the  island  of 
Santo  Domingo,  or  Haiti ;  hounded  on  the  north 


Haiti,  and  separated  by  Mona  Passage  from 
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Porto  Rico  on  the  east  Area  at>out  19,325 
square  miles. 

The  mountains  —  the  centre  and  culmination 
of  the  Great  Antillean  uplift  —  form  several 
Cordilleras  or  roughly  parallel  ranges.  The 
highest  peak,  Uount  Tina  (10,300  feet),  is 
northwest  of  Santo  Domingo  Oty,  and  near  the 
centre  of  the  island  are  numerous  peaks  from 
8,000  to  9,000  feet  hi^.  While  the  enormous 
mass  of  these  mountams,  occupying  four-fifths 
of  the  island,  renders  much  of  we  territory 
nearly  inaccessible,  between  the  ranges  lie 
plains,  some  of  which  are  wonderfully  fertile, 
while  others  are  without  value  for  agriculture. 
Toward  the  north  and  west  are  the  famous 
Vega  Real  and  the  sterile  plain,  Despoblado  de 
Santiago;  near  the  south  coast  the  rich  valfey  of 
Banf.  which  extends  between  the  NJzao  and  the 
Ocoa;  and  in  sequence  the  valleys  of  Aiua,  San 
Juan,  or  Antigua  Maguana,  Santo  Tom*,  On- 
ceano,  Hlncha,  Quava,  and  others.  Toward  the 
east,  extending  even  to  Cape  EngaRo  is  a  region 
to  which  tht  firaderiat  oT  llanos  —  valleys,  mead- 
ows or  plains  —  are  most  common.  The  ridge 
of  the  Cibao  Mountains  sinks  to  a  height  of  only 
1,000  feet  at  its  eastern  end 

The  Ozama  and  Isabel  rivers  unite  to  form 
die  port  of  Santo  Domingo  after  receiving  the 
waters  of  many  smaller  streams,  such  as  the 
Yavacao,  Ae  Monte  Plata  and  the  Savita.  The 
Haina,  or  Jana,  which  empties  into  the  sea  about 
10  miles  west  of  the  capital,  and  the  Nigua, 
whose  course  is  still  farther  toward  the  west, 
enclose  a  very  beautiful  plain  which  was  a 
source  of  wealth  during  the  Spanish  period. 
The  Nizao  flows  southward  between  fields  of 
sugar-cane  and  meadows  where  herds  of  cattle 
graie.  Other  rivers  are  the  Artibonito,  Yaquf, 
Yuna,  Naranja,  and  Magua.  The  coast-line, 
about  940  miles  in  extent,  tnchides  the  Bay  of 
Samana  — a  well -sheltered  harbor  extending 
westward  from  the  Mona  Passage,  its  average 
width  being  12  or  13  miles  and  its  length  more 
than  25  miles.  This  bay  would  accommodate  the 
largest  fleets,  and  defensive  worts  placed  at  its 
entrance  would  make  it  practically  impregnable. 
Its  strategic  value  is  so  great  that  it  should  be 
reckoned  one  of  the  republic's  chief  assets. 
Other  ports  are ;  on  the  north,  Puerto  Plata  and 
Monte  Cristi;  on  the  south,  Santo  Domingo  and 

The  geology  of  the  island  is  similar  to  that 
of  the  eastern  ends  of  Cuba  and  Jamaica.  There 
arc  four  principal  formations :  "the  older  moun- 
tain rocks,  of  Cretaceous  and  Tertiary  "Age, 
made  up  of  igneous  rocks  and  clays,  mantled  by 
gravels  and  crystalline  limestone;  the  white 
limeslones  of  Tertiary  Age;  recent  alluvial  for- 
mations; and  the  coast  hmestone  of  elevated 
reef  rock.  No  recent  volcanic  rocks  are 
known."  The  Spaniards  obtained  large  amounts 
of  gold  and  silver^  especially  the  former,  from 
mines  worked  during  the  early  years  of  coloni- 
zation. Recent  reports  made  by  American  ex- 
perts are  not  especially  favorable  with  regard  to 
these  two  metals.  The  fact  seems  to  be  that 
gold  exists  qtdte  generally,  but  not  in  paying 
quantities  owing  to  the  high-priced  labor.  The 
profits  of  the  old  mines  were  wori  by  the  labor 
of  native  and  African  slaves.  Copper,  iron, 
manganese,  platinum,  tin,  lignite,  salt  and  petro- 
leum are  found ;  and  the  analogy  of  the  Oriente 
'mining  region  in  Cuba  would  suggest  that  the 


dcposttt  of  the  first  dirce  mctxts  daervft  par- 

The  diversities  of  both  soil  and  climate  are 
greater  than  elsewhere  in  the  Antilles.  Tlie 
Vega  Real  is  fertile  and  well-watered;  the  San- 
tiago plain,  its  western  prolongation,  is  a  desert 
The  soil  of  the  western  pan  of  the  plain  of 
Seylo  is  gravelly,  while  that  of  the  eastern  part 
is  composed  of  loams  and  clays.  The  coimtry 
immediately  surrounding  Azua  is  barren;  but 
the  best  sugar  estates  on  the  island  are  only 
three  miles  away;  and  the  sugar-lands  of. no 
other  West  Indian  island  can  quite  rival  In  fer- 
tility the  Dominican  Republic's  beet.  The  cU- 
matc  of  this  country  ia  healthful,  like  that  of 
Porto  Rico  and  other  large  islands  in  the  West 
Indies.  Trade  winds  blowing  most  of  the  year 
make  the  nights  cool,  and  only  a  short  part  of 
die  day  must  be  called  intensely  hot,  particolarly 
in  low-lying  and  sheltered  regions.  The  dry 
season  extends  from  the  first  part  of  December 
until  June.  During  the  other  months  the  rain- 
'  •■  '  rule  abundant  In  the  central  and 


Cedar,  lignum  vitx,  mahogany,  and  other 
cabinet-woods  and  timber  used  in  house-  and 
ship-building,  are  taken  from  the  forests.  The 
most  luxuriant  gn\rtba,  however,  have  no  pres- 
ent conunerdal  importance,  because  aidequate 
means  do  not  exist  for  bringing  them  from  the 
interior  re^ns  to  the  cout  As  in  other  parts 
of  the  Antilles,  die  forms  of  vegetable  life  are 
varied  and  of  special  interest;  wtnle  the  reverse 
is  true  of  the  -faima. 

History. —  Columbus  on  his  first  voyage  to 
America  visited  the  north  coast  of  the  island 
and  left  a  few  of  his  men.  These  were  killed 
by  the  natives;  but  th«  cokwy  of  Isabel,  es> 
taUished  on  his  second  voyage,  endured  until 
the  colonists  were  transi erred  to  a  more 
healthful  locality.  The  settlement  on  the  south 
coast  became  eventually  the  chief  city.  Spanish 
settlements  existed  also  at  Concepd6n  4e  la 
Vega,  Puerto  Plata,  Santiago  de  los  Caballeroa 
and  Bonao  in  the  first  decade  of  die  16tfa  cen* 
tury.  The  cultivation  of  sngar-cane  began  in 
1506.  Three  years  later  Christopher  and  Bar- 
tholomew Columbus  were  imprisoned  by  Bobx- 
dilla  in  th^e  dtadd  of  Santo  Domingo.  The 
natives  were  set  to  work  in  the  mines  and 
fields ;  and  very  soMi  shiploads  of  Indians  were 
being  transported  from  other  islands  to  replace 
those  who  died  under  the  hardships  of  this 
forced  labor.  Subsequently  negroes  were 
brought  from  Africa  for  the  same  purpos^  a 
considerable  nutnber  of  Mack  slaves  reaching 
the  colony  before  1522.  There  was  a  siiort 
period  of  prosperity.  Before  the  middle  of  die 
century,  however,  the  most  enterprising  colo- 
nists were  drawn  away  by  the  si^Mrior  attrac- 
tions of  Mexico  and  Peru,  and  the  country  be- 
gan 10  suffer  from  the  attacks  of  English  and 
French  buccaneers,  who  established  their  head- 
quarters on  a  small  island  near  the  northwest 
comer  of  Haiti.  In  the  course  of  a  century  and 
a  half  the  section  west  of  the  Despoblado,  now 
known  as  the  Republic  of  Haiti,  was  won  for 
Prance.  The  Spanish  government  at  the  dose 
of  the  18th  century  abandoned  the  eastern  sec* 
tion  as  well,  the  entire  island  passing  first 
under  French  control;  but  soon  afterward  the 
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1  L'Ottverture  and  Dea- 
salines  onited  west  and  east  in  one  cotuitry, 
independent  of  the  Eurofietni  powers  and  gov- 
erned by  the  black  revolutionists  of  Haiti.  Be- 
tween 1809  and  1821  Spain  again  held  the  caBt- 
eni  section,  and  the  old  name  Santo  Domingo 
was  revived  with  that  limited  application ;  but 
in  the  year  last  mentibned  the  inhabitants  of  the 
Spanish  part  of  the  island  revolted  The  east- 
em  and  weaterii  seetionB  were  united  from  1822 
to  1843,  together  formine:  Ibe  R^ublic  of  Haiti. 
The  fiaal  separation  took  place  in  1844,  when 
the  Dotninlcan  Republic  was  established.  Spain 
reasserted  h«r  anmority  once  more,  for  a  brief 
period  (1861-65).  With  that  exception,  the 
many  struggles  through  which  the  country  has 
passed  since  1844  luve  been  due  either  to  revo- 
lutions or  to  Haitian  antipathy.  In  1869  a 
treaty  for  the  annexation  of  the  Dominican 
Republic  to  the  United  States  was  negotiated 
during  General  Grmnt's  presidency,  but  was  de- 
feated in  the  United  States  Senate.  A  revo- 
lution which  drove  President  B&ei  into  exile 
expressed  the  resentment  of  the  Dominicans 
when  this  failure  was  made  known.  Compara- 
tively KDod  order  was  maintained  for  a  few 
years,  beginning  in  1890,  but  the  most  violent 
methods  were  again  employed  by  political  lead- 
ers in  1898-99,  and  continued  in  1902-03. 
President  Jirainei  was  forced  by  a  revolution- 
ary uprising  to  resign  his  office  in  May  1902. 
His  successor,  Vasouez,  was  driven  from  power 
early  in  May  1903,  after  severe  fighting,  at- 
tended with  heavy  losses.  Senor  Morales  be- 
came President  in  1904.  Defaults  in  the  pay- 
ment of  interest  to  European  holders  of 
Dominican  bonds  brau^l  on  a  crisis  of  a 
character  so  threatening  that  the  United  States 
was  induced  to  take  charge  of  the  collection 
and  administration  of  customs  dues,  acting  in 
of 


the  capacity  of  a  trustee,  for  the  pi 
the  oeople  of  the  reputdic  and  of 

In  1911  President  Caceres  was  asRassi- 


uated,  and  a  revolution  necessitated  the  resi^ 
nation  of  his  successor  in  1912L  Archbisht^ 
Noue)  served  as  provisional  President  for  part 
of  a  year.  The  next  administration,  that  of 
President  Bordas  Vald^s,  included  such  events 
as  the  bombardment  of  Puerto  Plata  on  two 
occasions  by  government  forces  and  the  agree- 
ment ( 1914)  secured  by  an  American  mediatoty 
commission  for  the  establishnsent  of  a  _provi- 
sional  gDvemment,  with  Dr.  Ramon  Baei  as 
President.  Elections  were  held  under  the 
supervision  of  the  United  Stales.  Juan  Isidro 
Juninei  was  inaugurated  as  President  5  Dec. 
1914,  in  April  1915,  a  new  revolution  broke 
out  on  the  island  and  American  gunboats  were  - 
ordered  to  Santo  Domingo  City  to  maiotain 
order.  Revolution  again  became  active  early 
in  1916  and  the  revolutionists  gradually  ex- 
tended the  sphere  of  their  operations.  Jim^itei: 
found  trouble  also  in  Congress  and  he  was 
finally  impeached  by  the  latter  1  May  1916^ 
and,  as  a  result,  he  resigned  the  presidency  a 
week  later;  and  on  15  May  2,000  American 
marines  entered  Santo  Etomingo  Qty  to  guar- 
antee free  elections.    The  following  June  Con- 


owing-  to  Ibe  activity  of  the  revolutionists  in 
that  neighboriiood  and  in  other  parts  of  the 
island.     By   an  agreement    reached  with    the 


revohitifmists  Fnnciaco  Henriquez  y  Cattejal 
was  appointed  provisional  President  (26  July), 
and  at  the  general  electionB  (15  August)  tie  was 
decied  President  for  a  term  of  Bve  months. 
Trouble  brdce  out  a^ain  and  the  United  States 
intervened  formally  in  the  government  of  the 
country  in  November.  The  revolutionists  were 
defeated  bv  American  forces  at  Macoris  (29-30 
November}.  Representatives  of  the  United  States 
gsvemment  continued  in  control  of  the  affairs 
of  the  Dominican  Republic  A  military  com- 
mission was  outpointed  early  in  1917  to  study  the 
needs  of  the  diplomatic  service  and  the  system 
of  public  education,  and  a  claims  commission 
was  diosen  to  investigate  all  claims. against  the 
American  government  arising  between  the  es- 
tablishment of  the  American-Dominican  con- 
vention of  1907  and  the  establishment  of 
American  control  of  affairs  in  November  1916, 
at  whi<di  time  all  the  principal  Dominican  ex- 
ecutive ports  were  occupied  by  United  States 
naval  and  marine  odicers.  Order  has  been 
established  throughout  the  country  and  trade, 
commerce  and  general  business  have  improvea 
very  much  under  American  control,  which  is 
exercised  through  a  military  govenunent,  in 
which  the  military  governor  combines  the  func- 
tions of   Congress  and  President 

GoTcnuneDt  and  Progress. —  The  consti- 
tution vests  the  executive  power  in  a  Presiden' 
chosen  by  an  electoral  college  for  a  six  years' 
term.  Under  the  present  coostitutionj  which 
went  into  effect  1  April  1908*  the  Congress 
"designates  a  person  to  take  charge  of  the 
executive  office,*  in  the  event  of  the  death  or 
disability  of  the  President  There  is  no  Vice- 
President  The  cabinet  officers  are  the  secre- 
taries of  Interior  and  Police,  of  Foro^ 
Affairs,  of  the  Treasury  and  Commerce,  of 
War  and  Marine,  of  Justice  and  Public  In- 
struction, of  Agriculture  and  Imraip'ation,  and 
of  Encouragement  (Fomento)  ana  Communi- 
cations. The  Congress  is  composed  of 
Senate  (12  members,  one  from  each  prov- 
ince) and  Chamber  of  Deputies  (24  mein>- 
bers,  two  from  each  province),  both  senators 
and  deputies  being  elected  by  indirect  vote,  the 
former  for  six  and  the  latter  for  four  years. 
The  judiciary  consists  of  a  Supreme  Court 
(eight  members,  appointed  for  turns  of  four 
years),  two  courts  of  appeal,  etc 

Free  primary  instruction  is  offered  by  the 
communes,  with  the  aid  of  the  central  govern- 
ment; the  system  includii^  also  superior  tech- 
nical and  normal  schools,  and  a  professional 
school  or  university.  There  are  about  40  news- 
papers. The  Slate  religion  is  the  RcMiian  Catho- 
lic, but  there  is  toleration  of  other  religions.  . 
The  legal  currency  has  been  the  American 
dollar  since  1900,  but  before  the  American  in- 
tervention the  country  possessed  a  very  inade- 
quate amount  of  metallic  and  paper  cantacy 
which  has  since  been  withdrawn.  Certain  native 
banks  were  invested  with  the  power  of  issuing 
notes,  but  so  great  was  the  national  distnist 
that  their  currency  could  not  be  disposed  of. 
The  circulating  currency  medium  of  the  Re- 
public is  Puerto  Rico  and  United  States  money. 
The  chief  banks  are  the  Banco  Nacional  de 
Sto.  Domingo  and  the  Royal  Bank  of  Canada. 
The  International  Banking  CorporatiMi  acquired 
ihc'  established  banking  business  of  Santiago 
Uichelena  in    the    Dominican   Republic,  jfii^         . 
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head  offices  at  Santo  Domingc  Gty  and  several 
branches  and  agencies  in  other  parts  of  the 
island  The  Michctena  Bank  was  the  deposi- 
tory for  customs  revenues  under  (he  arrange- 
ment between  the  Kovemments  of  Santo  Do- 
mingo and  the  United  States,  and  Che  Inter- 
national Banking  Corporation  succeeded  to  it  in 
that  capacity.  There  are  also  a  few  private 
bankers  and  merchants  engaged  in  the  banking 
business.  The  republic  has  two  principal  debts, 
both  guaranteed  by  customhouse  duties,  one  of 
$20,000,000  at  5  per  cent  interest  and  the  other  of 
$1,500,000  at  6  per  cent  interest.  An  additional 
debt  of  $243,000  makes  the  total  indebtedness 
¥21,743,000.  in  1916.  This  debt  is  being  steadily 
reduced  since  the  United  States  assiuned  the 
management  of  the  financial  affairs  of  the 
republic.  The  government's  revenue  is  derived 
from  customs,  alcohol  and  stamp  taxes,  wharf- 
dues,  posts  and  telegraphs,  ana  civil  registra- 
tion. In  the  fiscal  year  1916-17,  total  receipts 
were  estimated  at  $4,468,000  and  disbursements 
$4,406,567. 

The  principal  exports  of  the  Dominican  Re- 
public, which  are  rapidly  increasing,  are  sugar, 
cacao,  tobacco,  coffee,  hides,  wax,  honey,  ba- 
nanas and  other  tropical  fruits,  cotton,  minerals, 
cabinet  and  other  woods.  The  high  price  of 
sugar  has  stimulated  the  production  of  sugar- 
cane, the  yearly  output  of  which,  in  normal 
times,  is  worth  about  $5,000,000.  The  cultiva- 
tion of  cacao  and  coffee  is  also  on  the  increase, 
and  more  attention  is  being  paid  to  the  raising 
of  cattle.  The  principal  imports  of  the  republic 
consist  of  iron,  steel,  cotton  goods,  wheat  flour, 
rice,  meats  and  dairy  products,  oils,  raw  and 
manufactured  woods.  The  greater  part  of  the 
export  and  import  trade  is  now  with  the  United 
States. 

The  railways  of  the  republic  have  an  extenl 
of  about  176  miles;  private  lines  on  la:^  es- 
tates about  225  miles.  There  are  402  miles  of 
tele^ph  and  847  of  telephone  tines.  The  diffi- 
culties of  communication  between  the '• — 


districts  of  the  country,  primarily  due  to  the 
ordilleras,  are  in  large  part  attributable  to  the 
great  lack  of  good  highways,  without  which 
peace  will  never  be  assured.  There  is  steamship 
service  between  New  York  and  Dominican 
pons,  but  the  vessels  are,  as  a  rule,  small  and 
slow.  There  is  also  regular  steamer  service 
between  Santo  Domingo,  Porto  Kico  and  Cuba. 

A  rural  guard  (nominally  906  officers  and 
men)  supplements  a  military  force  numbering 
about  1,300.  The  government  has  six  small 
vessels,  four  of  which  are  revenue  cutters. 

The  number  of  inhabitants  in  1917  was 
724,500,  or  37>4  per  square  mile.  The  Despo- 
blado  region  —  the  nearly  uninhabited  district 
of  high  mountains,  inaccessible  valleys  and  vir- 
^n  tropical  forests  —  comprises,  rouglily  speak- 
ing, the  central  third  of  the  entire  area  of  the 
island,  or  one-half  of  the  Dominican  Republic. 
It  is  the  wide  borderland  fought  over  by  the 
Haitians  and  the  troops  of  the  Dominican  Re- 
imblic.  The  people  of  the  latter  country,  of 
blended  Spanish,  Indian  and  negro  blood,  with 
the  small  proportion  of  white  descendants  of 
the  Spanish  colonists  and  foreign  merchants, 
occupy  an  area  that  is  actually  much  more  re- 
stricted than  a  glance  at  the  map  would  suggest. 

The  Dominican  Republic  is  divided  into  12 
provinces.     Among  the  principal  cities  of  the 


country  are  Santo  Domingo  (the  capital), 
26.000;  Santiago,  20,000;  Puerio  Plata.  16,000; 
San  Pedro  de  Macoris,  15,000;  Samana.  6,000; 
Sanchez.  5,500;  U  Vega,  5.200;  Agua,  5,000; 
Moca,  4,900;  Monte  Cristi.  4,500. 
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Markioit  Wilcox. 

DOMINICAN  REPUBLIC,  Diplomatic 
Relations  with.  The  United  States  6rst  be- 
came interested  in  Santo  Domingo  through 
friendly  trade  arrangements  secured  in  1TO9 
from  Toussaint  (the  revolutionist),  throu^ 
Southern  fear  of  the  influence  of  free  negroes 
from  chat  island  and  in  connection  with  the 
designs  of  Napoleon,  whose  failure  there  was 
a  prominent  cause  oi  the  American  actjuisition 
of  Louisiana.  Later,  in  1822.  the  American 
government  was  interested  in  Santo  Domingo's 
declaration  of  independence  from  Spain  and 
its  union  with  Haiti,  but  avoided  formal  recog- 
nition of  a  government  founded  on  slave  in- 
surrection. Again  in  IS44  it  was  interested  in 
(he  formation  of  the  Dominican  Repubhc  (un- 
der Santana)  by  separation  from  Haiti,  and 
the  adoption  of  a  constitution  modeled  on  that 
of  the  United  States,  and  was  also  attracted 
by  the  inCemational  importance  which  the  new 
republic  might  have  on  account  of  its  harbor 
facilities ;  but  It  withheld  recognition  and  con- 
tinued to  refuse  recognition  until  1866. 

From  1844  to  I860-  American  relations  with 
the  Dominican  Republic  centred  around  two 
questions ;  negotiation  for  a  naval  coaling  sta- 
tion for  American  steamers  and  the  danger  of 
foreign  intervention.  In  February  1845,  in 
response  to  reiterated  appeals  for  the  American 
recognition  and  protection  against  Haiti,  fohn 
Hogan  was  sent  to  report  on  conditions  in  the 
island.  In  1846,  D.  D.  Porter  was  sent  on  « 
similar  mission  with  instructions  Co  ascertain 
the  value  of  certain  privileges  «4uch  the 
Dominicans  were  willing  to  accord.  Later,  in 
1849,  information  was  received  that  the  Domini- 
can Republic  desired  aid  from  the  United  States 
to  frustrate  Europ^in  designs^ 

In  1851,  the  E)ominican  government  having 
solicited  the  mediation  of  the  United  States, 
France  and  Great  Britain  to  secure  peace  with 
Haiti,  President  Fillmore  sent  R.  M.  Walsh  as 
a  special  agent  to  co-operate  with  the  repre- 
of  France  and  Great  Britain  in  a 
with,  the  view  of  possible  joint 
to  urge  Haiti  to  stop, the  war  and 
recognize  the  independence  of  toe 
Republic 
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tmitr  President  Fillmore's  admltdtt  ration,  hail 
the  opportunity  and  power  to  obtain  a  foothold 
in  Dominican  territory,  and  was  much  in  n«ed 
of  a  naval  station  in  Samana,  its  role  of  policy 
was  to  avoid  all  disturbance  of  existing  ^lit- 
ical  relations  in  the  West  Indiea,  recognizing 
that  any  attempt  of  any  great  maritime  power 
lo  get  exclusive  advantages  might  result  in 
counter  attempts  of  other  jKfflfera,  which  would 
make  the  West  Indies  a  theatre  of  national 
competition,  and  which  might  distuth  the  peace 
of  the  world. 

The  policy  of  the  American  gavertunent 
changed  somewhat  under  President  Pierce. 
Unsuccessful  efforts  were  made  to  nego- 
tiate a  general  treaty.  A  treaty  of  ammty, 
commerce  and  navi^tion  containing  a  stcret 
article  for  the  session  of  Samana  Bay  was 
negotiated  by  October,  but  it  failed  to  receive 
the  sanction  of  the  Dominican  Congress. 

In  April  1861,  when  it  appeared  that  Spain 
by  co-operation  of  President  Saniana  had  plans 
tor  the  establishment  of  a  protectorate  in  Santo 
Domingo  or  for  annexation  to  Spain,  the 
American  government,  through  Secretary  Sew- 
ard, -promptly  gave  warnji^  that  the  President 
would  oppose  such  enterprises  on  the  American 
continent  by  persistent  effective  resistance.  In 
1863,  in  the  struggle  under  Cabral  against 
Spanish  authority  in  the  island,  the  American 
government  remained  neutral,  but  conditions 
finally  induced  Spain  to  abandon  the  island  in 
April  1865  and  the  independence  of  the  ncwly- 
establishea  republic  was  recognized  by  the 
American  government  in  September  of  the  fol- 
lowing year. 

In  the  period  of  the  American  Civil  War, 
in  connection  with  the  need  of  a  naval  base  to 
meet  diflicuhies  in  the  blockade  of  Southern 
ports  held  by  the  Confederates,  the  American 

fovernment  became  interested  in  San  Domingo 
3r  its  excellent  harbor.  Between  1865  and 
1871  the  question  of  the  acquisition  of  a  naval 
base  at  Samana,  or  of  American  annexation  of 
the  Dominican  Republic,  was  a  prominent  one. 

In  1869-70  the  American  government,  act- 
ing on  confidential  information  and  invitation 
from  the  Dominican  Republic,  took  steps  to 
secure  control  of  at  least  a  part  of  the  republic 
and,  through  General  Babcock  and  the  American 
consular  agent,  negotiated  a  treaty  for  the  lease 
of  Samana  Kky  and  ultimate  annexation,  which 
was  defeated  in  the  Senate  by  a  tie  vote  on  30 
June  1870. 

In  1871  President  Grant,  acting  under  a  joint 
resolution  of  Congress,  passed  at  his  sugges- 
tion, appointed  a  committee  of  three  (A.  D. 
White.  B.  F.  Wade  and  Samuel  G.  Howe), 
which,  after  investigation,  recommended  (April 
1871)  that  Grant's  policy  had  a  good  basis  and 
should  be  sustained,  but  largely  througt^  the 
infiuence  of  Sumner,  tbe  Semte  failed  to  adopt 
the  resolution. 

In  1896  Secretary  Olney  recommended  that 
the  missions  to  Santo  Domingo  and  Hayti 
should  be  put  on  a  plenipotentiary  footing. 

Late  in  1899,  after  the  assassination  of 
Heureaux,  who  had  been  dictator  for  17  years, 
the  American  government  recognized  the  new 
de  facto  government.  The  Dominican  govern- 
ment frequently  invited  the  aid  of  tbt  United 
States.  In  1899  it  invited  a  treaty  arrangement 
for  pjadtig  the  unhappy  republic  under  the  pro- 


tcctian  of  the  United  Stsnei,  bvt  the  Atnerics* 
govemmcnt  dedined.  In  190S  the  American 
government  d«cKned  a  j^oposal  nnde  by  a 
rejtreseniative  of  a  foreign  government  for 
joint  fiscal  control  of  Santo  DooHt^o  lotder  so 
American  receivership. 

Near  the  close  of  1904,  certain  European 
powers  intimated  that  they  wonld  he  compdied 
to  resort  to  measurcB  to  coerce  the  DomulieaM 
government  to  pay  its  indebtedness  to  European 
creditors,  unless  the  American  govemtnent 
would  ariange  to  collect  the  Dominican  customs 
and  guarantee  an  equitable  distribution  of  the 
revenue.  With  credit  destroyed,  and  the  coun- 
try on  the  verge  of  anarchy,  President  Morales 
appealed  to  the  United  Stales  to  shield  his  coun- 
try from  foreign  interference. 

In  accord  with  a  jtrotocol  concluded  Iff 
President  Roosevelt  with  Santo  Domingo  in 
February  1905,  and  under  a  consequent  execu- 
tive interim  modus  vivendi,  an  AJnerican  re- 
ceivership was  established  under  the  protec- 
tion of  the  American  navy,  ITie  result  proved 
satisfactor];  in  the  improvement  of  conditions. 
The  American  Senate,  which  opposed  the  ter- 
ritorial-guarantee clause  of  the  protocol,  finally 
fin  1907)  ratified  a  revised  treaty  which 
recognised  the  importance  to  the  United  Slates 
of  orderly  conditions  in  the  island  by  authorii- 
ing  the  President  to  appoint  a  general  receiver 
of  the  Dominican  customs  and  to  fnmish  arqr 
proieaion  necessary. 

The  Americanpolicy  —  resulting  in  a  prac- 
tical test  of  the  efficiency  of  the  American  gov- 
ernment, in  preserving  order  by  intelligent  di- 
rection, and  in  maintaining  the  Monroe  Doc- 
trine which  had  recently  been  criticised  by  Ger- 
man writers^ undoubtedly  prevented  serious 
difficulties,  removed  the  incentive  to  revolution, 
stimulated  industry  and  labor,  permitted  the 
President  to  die  a  natural  death  and  furnished 
new  evidence  in  favor  of  the  establishment  of  k 
permanent  protectorate  or  ri^t  of  intervention 
over  6ie  weaker  Latin- American  states,  similar 
to  that  guaranteed  by  the  Piatt  amendment  in 
the  American  treaty  with  Cuba, 

In  outbreaks  in  1912  and  1914,  American 
commissioners  were  sent  to  restore  order. 

James  M.  Callahak. 

DOMINICANS,  or  FRIAKS  PREACH-^ 
ERS,  or  FREACHINQ  FRIARS  {Fratres 
PnrdicoKies) ,  the  religious  order  founded  by 
Saint  Dominic.  While  laboring  in  Provence 
for  the  conversion  of  the  Albigenaes, 
Dominic  associated  to  himself  16  disciples 
eager,  like  himself,  to  devote  their  hves 
to  the  work  of  reclaiming  heretics  and 
ministering  to  the  spiritual  needs  of  the 
poor  and  ignorant.  In  1215  he  visited  Rome  to 
obtain  from  the  Holy  See  approval  of  the  insti- 
tute be  proposed  to  form.  Of  the  16,  8  were 
French,  6  Spanish,  1  Portuguese  and  1  English. 
Tlte  Pope  (Innocent  III),  in  conformity  with 
the  decree  of  the  Fourth  Lateran  Council,  then 
in  session,  against  approval  of  new  relif^ons 
orders,  refused  again  and  a/^ttt  lus  consent,  .but 
at  last  promised  to  give  his  anirobation  on  the 
condition  that  the  friars  .should  adopt  as  their 
own  the  monastic  rule  of  the  '  August  in  ians. 
The  condition  having  been,  fulfilled,  the  order 
was  fonmlly  approved  in  1216  by  Innocent's 
successor,  Honorius  IIL  The  order  b>ak 
ddinite   shape    in    two    general   chaptcfi 
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„^  in  1220  and  1221.    The  codlutDC  of  the 

friars  was  to  retemble  that  of  the  Augustiaian^ 
and  to  consist  chiefly  of  a  black  cassock  and 
[ochet;  bnt  »  few  years  afterward  this  was 
changed  for  the  white  habit  and  scapulary  with 
outside  black  mantle,  which  is  stUl  the  costume 
of'  die  Dominicans.  Their  name  Black  Friars  ■ 
was  given  ihcm  because  of  the  black  mantle 
worn  out  of  doors.  Tbe  memoiy  of  their  great 
iDonaatery  in  London  is  preserved  in  the  name 
Blackfriaxs  Bridge.  Houses  of  the  new  order 
w«re  immediately  founded  in  France,  the  Rhine- 
land  and  Italy;  and  in  1221  was  held  the  first 
general  chanter  of  the  order  at  Bologna  in 
which  were  represented  60  convents  of  preach- 
ing friars.  That  sanxe  year  arrived  in  England 
the  first  band  of  Dominicans,  12  of  tbe  brothers 
ia  charge  of  Gilbert  de  Fremey.  At  this  chap- 
ter an  addition  was  made  to  the  rule  of  the 
order,  by  which  the  Dominicans  were  forbid- 
den to  hold  any  possessions  or  have  any  fixed 
incomes,  but  to  live  by  the  voluntary  alms  of 
the  people;  thus  the  Friars  Preachers  became 
mendicant  friars  like  the  Franciscans.  All  the 
universities  were  opened  to  the  young 
scholastics  of  the  order,  and  soon  many  preach- 
ing friars  attained  the  foremost  rank  as  philoso- 
^ers,  divines,  canonists  and  scholars,  although 
Ui  later  times  the  Jesuits  largely  displaced  them 
as  preachers  and  teachers.  The  master-general 
of  the  order  is  elected  for  12  years,  and  is  resi- 
dent in  Kome ;  and  there  are  52  provincials, 
elected  for  four  years  each.  Their  manner  of 
life  is  one  of  great  austerity.  They  took  a 
conspicuous  part  in  the  Inquisition,  the  office  of 
inquisitor  in  all  countries  being  generally  held 
by  them.  Among  divines  and  philosophers  the 
Dominicans  Albert  the  Great,  Thomas  Aquinas 
and  Raymond  of  Penaforte,  the  third  general  of 
the  order,  hold  the  hi^est  places ;  the  celebrated 
German  mystics  and  divines,  Meister  Eckhart, 
John  Taufer  and  Henry  Suso,  were  Dominicans, 
as  was  also  the  martyr  Savonarola.  The  great 
medieval  encyclopedic  work,  Specuium  Majus, 
was  the  work  of  a  Dominican,  Vincent  of 
Beauvais.  The  highest  places  in  the  Church 
have  been  occupied  by  Dominicans ;  since  the 
order  was  founded  there  have  been  4  Domin- 
icans popes,  60  cardinals,  over  150  archbishops 
and  more  than  800  bishops.  A  second  and  a 
third  order  were  also  founded  by  Saint 
Dominic ;  the  second  order  being  for  women, 
and  the  third  for  men  and  women  living  in  the 
world,  engaged  in  secular  pursuits  and  married. 
Saint  Catheritie  of  Siena  and  Saint  Rose  of 
Litna,  d.  1617  (the  first  American  saim),  be- 
longed to  the  order.  (See  Ttotiameb).  The 
Dominican  houses  suppressed  in  England  by 
Httiry  VlII  numbered  58.  Consult  Drane, 
•History  of  Saint  Dominic,  Founder  of  the 
Friars  Preachers'  (London  1891) ;  D'Anzas, 
*fitndes  sur  I'Ordre  de  Saint  Dcrminiqoe'  (3 
vols.,  PMliers  1874-75)  ;  Jessop,  'TTie  Com- 
ing of  the  Friars^  (London  1888) ;  Proctor 
(ed.),  'Short  Lives  of  the  Dominican  Saints' 
(New  York  1901). 

DOHINIE  SAMPSON,  the  schoolmaster 
in  Sir  Walter  Scotfs  'Guy  Mannering.' 

DOMINION  OF  CANADA.    See  Canada. 

DOMINIQUE.    See  Dominica. 

DOHINIS,  dfim'e-nEs,  Hvco  Antonio  ds, 
Italian  theologian  and  ecclesiastic ;  b.  Arbe,  an 
bland  tn  the  Adriatic,  1566;  d.  Rome,  8  Sept. 


1624.  He  studied  in  the  college  of  the  Jesuit) 
at  Loretto  and  in  the  Univeni^  of  Padua,  and 
was  made  bishop  of  Segni  in  the  state  of 
Venice,  1596,  and  archbishop  of  Siulatro  or 
Spalato  1598.  Here  be  projected  schemes  for 
the  reformation  of  the  Church  and  luificatioii 
of  Christendom,  but  caate  into  disfavor  at  the 
Roman  court  and  had  to  ouit,  take  refuge  at 
Venice,  where  he  made  the  acquaintance  of 
Bedell,  chaplain  of  the  English,  embassy,  after- 
ward bishop  of  KUmore  in  Ireland.  De 
Dominis  accompanied  iBedell  to  England  where 
he  was  regarded  as  a  convert  to  Anglicanism, 
and  through  bis  influence  obtuned  from  King 
James  the  deaneiv  of  Windsor  and  other  places 
in  the  Established  Church.  He  was  zealous  for 
the  overthrow  of  the  papal  system  and  published 
b  London  (1617)  a  work  in  Latin,  'De  Repob- 
lica  Ecciesiastica,'  designed  to  prove  that  the 
Pope  possesses  in  the  Church  only  a  primacy 
of  honor,  not  of  jurisdiction.  In  1619  was 
published  his  translation  into  English  of  Fia 
Paolo  Sarpi's  'History  of  the  Council  of  Trent* 
His  avarice  made  him  unpopular  in  England, 
and  in  1620  he  opened  negotiations  with  a  view 
to  a  return  to  the  ancient  faith;  and  was  finally 
brusquely  ordered  to  leave  the  kingdom.  He 
returned  to  Rome  1622,  at  the  insUnce  of  the 
Spanish  Ambassador  at  London,  who  led  him  to 
believe  that  he  would  be  welcome  there  and 
would  be  raised  to  the  cardinalate.  He  had 
published  at  Brussels  a  recantation  of  his  sub- 
scription to  the  Anglican  articles  of  reti^on, 
but  his  hopes  of  honors  at  Rome  were  disap- 
pointed, and  in  letters  to  his  friends  in  England 
he  recanted  his  recantation:  but  the  letters 
never  reached  thdr  destination,  having  been 
seized  by  the  papal  ofiicers.  He  was  thrown 
into  prison  by  order  of  Urban  VIII  and  there 
died  1634.  After  his  death  he  was  adjudged  a 
heretic :  his  body  was  disinterred  and  burned, 
and  the  ashes  thrown  into  the  Tiber.  In  1611  . 
was  published  his  tract.  'De  Radiis  Visus  et 
Luces  in  Vitris  Perspectivts  et  Iride'  ('Of  the 
Rays  of  Vision  and  Light  in  Perspective  Glasses 
and  the  Rainbow'),  in  which  is  probably  for  the 
first  time  propounded  tbe  true  theory  of  the 
rainbow. 

DOMINIUM  (Lat.  domtmit.  a  master)  in 
Roman  law,  the  right  by  which  at^  one  exer- 
cised control  over  property,  and  by  which  he 
was  entitled  to  retam  or  alienate  it  at  pleasure, 
as  opposed  to  a  mere  life  interest,  or  possessory 
or  equitable  right  Dominium  directum,  in 
feudal  law,  is  the  interest  or  superiori^  vested 
in  the  superior;  and  dominium  ulUe  is  the  inter- 
est in  property  vested  in  the  vassal,  which 
amounts  to  the  right  of  merely  usiiia  it  (see 
Sebvitudcs,  Usufbuct)  as  distii^uished  from 
that  of  his  lord's  ownership  and  supremacy. 

POHINO.    See  Mask. 

DOMINO  WHIST.    See  Five  ok  Vtm. 

DOMINOES,  a  game  played  with  small 
flat  oblong  pieces  of  ivory,  bone  or  wood,  the 
full  number  of  i«eceB  being  28.  They  at* 
marked  with  spots  varying  in  number.  Each 
domino  has  two  sets  of  spots  ranging  in  number 
from  0  up  to  12,  which  are  distributM  in  all  pos- 
sible combinations  — (Ml,  0-1,  0-2,  0-3,  etc.,  to 
0-12:  then  1-1,  1-2,  2-3,  2-4,  and  so  on  up  to 
12-12.  Tliose  which  have  the  two  sets  of  spots 
alike  — Z-2,  3-3,  etc. — are  called  double  twos, 
double  threes,  etc.    Tbe  game^  to  vptannce 
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remarl^lly  sinqil^  but  is  pltqred  in  a  vatiety  of 
ways.  Ttie  general  principle  of  all  the  varictiei 
is  that  when  one  ^yer  leads  by  laying  down  a 
domino,  the  next  tnu&t  foUow  by  placii^  akmg- 
side  of  it  another  which  has  the  same  ntimber 
of  spots  on  one  of  its  sides.  Thus  if  the  first 
player  lays  down  6-4,  the  second  may  reply 
with  4-8,  or  6-7,  etc.;  in  the  former  caae  he 
must  turn  in  the  4,  placing  it  beside  the  4  of 
the  first  domino,  so  that  the  numbers  reraaining 
out  will  be  6-8;  in  the  latter  case  lie  must  turn 
in  the  6  to  the  6  in  like  manner,  leaving  4-7, 
to  which  his  ommnent  must  now  respond-  The 
player  who  cannot  follow  suit  loses  hia  turn; 
and  as  the  object  of  the  ^me,  modified  by  spe- 
cial conditions  in  the  ditterent  varieties,  is  to 
get  rid  of  all  the  dominoes  in  hand,  or  to  hold 
fewer  spots  than  your  opponent  when  the  game 
is  exhausted  by  neither  being  able  to  play,  it  is 
a  special  point  of  play  to  shut  out  your  opponent 
when  it  can  be  done  without  injury  to  your 
own  hand.  ^  The  game,  which  is  probably  of 
Italian  origin,  was  not  known  in  Europe  until 
well  on  in  the  IStfa  century. 

DOMINUS,  the  Latin  word  which  we 
commonly  render  by  'lord,*  and  which  was  3 
title  given  to  the  Roman  emperor,  but  which 
more  properly  signifies  tiie  master  of  a  house 
snd  his  eldest  son,  as  opposed  to  slave  (senms). 
The  Scottish  "dominie,"  in  the  sense  of  school- 
master, is  of  course  taken  from  it,  as  is  the 
same  term  in  America,  where  in  some  places  it 
is  the  title  of  a  minister  of  the  Dutch  Reformed 
Church,  and  in  others  is  applied  to  Protestant 
clergymen  generally. 

DOMITIA,  do-mish'i-q,  Roman  empress: 
b.  Gaul  about  56  a.d.  ;  d.  Rome  about  100  a.D. 
She  was  the  daughter  of  Domitius  Corbulo,  a 
general  of  Nero's  reign.  She  was  married  first 
to  /Elius  Lamia,  but  the  Emperor  Domitian 
took  her  for  his  wife.  Finding  that  her  new 
husband  intended_  to  have  her  executed  she 
caused  his  assassination  in  %  A.D,  Her  sub- 
sequent career  is  uncertain. 

DOMITIAN,  Titxta  Flavhu  Donaititmos 
AugusUu,  Roman  emperor:  b.  Rome,  24  Oct. 
51  A.n. ;  d.  there,  18  Sept.  96  a.d.  He  was  a  son 
of  Veispasi^n  and  brother  of  Titus,  and  made 
himseli  odious,  even  in  yonth,  by  his  indolence 
and  voluptuousness  anci  bis  cruel,  malignant 
and  suspicious  temper.  He  became  emperor 
81  A,tt  At  first,  indeed,  he  deceived  the  people 
by  acts  of  kindness,  good  laws  and  a  show  of 
justice,  so  that  their  fears  vanished;  but  he  soon 
returned  to  his  former  excesses  and  cruelty. 
Agricola's  victories  exciting  his  jealousy,  he 
recalled  that  general  to  Rome  and  kept  him  in 
total  inactivity.  At  the  same  time  he  spread 
terror  throuf^  Rome  by  the  execution  of  a 
great  number  of  Che  first  cilixens,  He  gave 
himself  up  to  every  excess  and  to  the  meanest 
avarice.  He  at  last  conceived  the  mad  idea  of 
arrogating  divine  honors  to  himself,  assumed 
the  titles  of  Lord  and  God  and  claimed  to  be 
a  son  of  Minerva.  His  principal  amusement 
consisted  in  the  shows  of  the  drcus.  The 
misery  of  the  people  was,  meanwhile,  con- 
tinualiy  increasing-  and  after  the  revival  of 
the  law  against  high  treason,  which  enabled 
almost  anything  to  be  construed  into  this  crime, 
no  one  was  secure  of  his  propertj^  or  his  life. 
A  paper  fell  into  the  hands  of  his  wife,  Do- 
mitia,  in  which  she  found  her  own  name  and 
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emperor  as  victims.     This   discovery  i 

her  to  conspire  agatrut  him  and  he  was  killed 

by  a  frecdiuui  named  Stephanus. 

DOMREMY-LA-PUCBLLE,  ddn-Hi-ni«- 
l5-pi:-sel  (original,  Domremy;  Lu  Pucell^.that 
is.  The  Haid,  has  been  added  in  honor  of  Joan 
of  Arc),  a  small  village  in  the  department  of 
the  Vosges,  in  France,  not  far  from  Vau- 
coulcurs,  on  the  river  Meuse.  It  is  noted  for 
being  the  birthplace  of  Toao  of  Arc  (1410). 
The  village  contains  a  bronze  statue  of  the 
heroine,  and  another  monument  to  her  and  the 
cottage  in  which  she  was  born  still  stands.  A 
chapel  on  a  neighboring  hill  marks  the  spot 
where  she  is  saia  to  have  learned  of  her  great 
mission.  There  is  here  also  a  mnteum.  Qom- 
remy  was  exempted  from  taxation  till  the 
Rerotntion,  in  honor  of  the  warriorvnnuden, 
and  in  her  honor  also  an  annual  pageant  is  held, 

DON  (Lat.  dotnimts),  a  Spanish  title  ai 
honor,  ori^nally  given  only  (o  the  highest 
nobility,  afterward  to  all  the  nobles  and  finalW 
need  indiscriminately  as  a  tide  af  covrRex-  " 
corresponds  with  the  Portuguese  Dom,  Dur- 
ing the  Spanish  occupation  it  was  introduced 
and  became  naturalized  in  some  parts  of  Italy, 
particularly  in  Naples, 

D<Hi  is  also  a  cant  term  applied  in  the  uni- 
versities of  Oxford  and  Cambridge  to  a  i^i-- 
denlial  fdlow  or  other  colleae  dignitary;  and 
in  the  colleges  of  the  Unitea  States  to  a  pro- 

DON,  a  river  in  the  cotmly  of  Aberdeen, 
Scotland.     Its  source  iw  several   si 


into  the  North  Sea,  a  mile  northeast  of  Old 
Aberdeen,  tt  is  about  82  miles  in  length.  Its 
salmon  fineries  are  of  considerebic  vnhie. 

DON  (ancient  Tanais),  a  river  of  Russia 
which  issues  from  Lake  1  van -O zero,  in  the 
government  of  Tula,  and  flows  southeast  and 
southwest  about  1.300  miles  into  the  Sea  of 
Azof,  near  the  town  of  Azof,  by  three  mouths, 
only  one  of  which  is  navigable.  Its  ordinary 
breadth  is  from  500  to  1^850  feet,  but  it  has 
a  breadth  of  18  miles  durmp  the  spring  floods, 
although  droughts  reduce  it  so  much  that  it 
is  very  difficult  in  summer  even  for  light 
draught  vessels,  to  negotiate  the  sandbanks  and 
shallows.  Generally  speaking,  the  right  hank 
is  high  and  the  left  flat  and  low.  The  delta  of 
the  Don  is  an  expanse  of  sandy  flats,  about 
28  by  22  miles  at  the  coast-line.  Near  its  head 
is  the  important  river-port  of  Rostov,  and 
Taganrog  also  shares  in  the  Don  traffic.  The 
Don  hag  the  most  busy  trade  of  all  the  rivers 
of  South  Rus^'a,  being  navigable  for  800  miles. 
The  navigation  is  generally  stopped  by  ice  for 
abonl  three  months  of  the  year;  nevertheless, 
by  means  of  its  lower  coursCj  in  conneclioti 
with  the  Volga,  the  south  provmces  of  Russia 
receive  much  Siberian  produce  and  also  manu- 
factured goods  from  the  interior  of  the  empire. 
It  has  valuable  fisheries.  It  is  connected  with 
the  Volga  bv  a  canal.  Its  largest  tributary  is 
the  Donclz  or  Little  Don. 

DON,  or  DUN,  a  river  of  the  West  Riding 
of  Yorkshire,  England,  which,  rises-  near 
Cheshire,  flows  east  and  southeast  and  joins 


agle 


DON  CARLOS  — DOM  JUAN 


the  Ouse  after  a  course  of  about  55  miles.  By 
artificial  cuttings  and  canals  it  has  been  ren- 
dered navigable  for  vessels  to  Sheffield,  a.  dis- 
tance of  about  40  miles.  From  Snaith  to  Goole 
the  channel  is  artificial  and  is  known  as  the 
Dutch  River. 

DON  CARLOS.    See  Caklos. 

DON  CfiSAR  DB  6AZAN.  don  sa-zir  d« 
ba-zaA,  the  title  of  a  French  comedy  by  Du- 
manovi  and  Dennery  (1844).  founded  on  a 
portion  of  Hugo's  play,  'Ruy  Bias.'  Don 
Cesar  is  a  ruined  nobleman  who  chani^es  his 
name,  and  in  rags  conducts  himself  with  the 
happy,  devil-may-care  nonchalance  of  his  bet- 
ter oays.  It  is  also  the  title  of  a  comic  opera 
by  Massenet,  produced  in  1872. 

DON  GERARD,  Dutch  painter.  See  Dow, 
Gexard. 

DON  GIOVANNI,  d5n  jfi-van'ne  (Italian 
form  of  E>on  Juan,  the  name  of  the  hero),  the 
title  of  an  opera  by  Uotart,  considered  his 
masterpiece,  produced  at  Prague  29  Oct.  1787 
(q.v.). 

DON  GIOVANNI,  opera  buffa  in  two  acts 
by  Wolfgang  Amadeus  Mozart  (libretto  by  Da 
Fonte),  first  produced  at  Prague  on  29  Oct. 
1787.  While  a  buffa  opera  according  to  the 
terminology  of  the  day,  or  "dramma  giacoso,' 
as  Mozart  called  it,  the  buffa  elements  are 
transfigured  by  the  power  of  genius  and  'Don 
Giovanni*  has  been  oniversally  accorded  recog- 
nition as  one  of  the  musical  masterworks  of 
all  time.  All  of  the  great  composers  have  paid 
it  homage.  Rossini,  placing  his  hands  solemnly 
on  an  autograph  copy  of  the  score,  said:  'He 
is  the  greatest,  the  master  of  them  all ;  the  only 
composer  who  had  as  much  science  as  he  had 
genius,  as  much  genius  as  he  had  science" ; 
while  Wagner  wrote :  *Is  it  possible  to  find 
anj^hing  more  perfect  than  every  piece  in  Don 
Juan?"  Based  on  an  old  subject,  that  has  done 
service  in  many  literatures,  the  book  of  the 
opera,  in  spite  of  certain  weaknesses,  is  an 
admirable  vehicle  for  musical  treatment;  but 
Mozart  invested  it  with  a  tragic  power  that 
carried  it  to  heights  undreamt  of  by  the  libret- 
tist. The  overture  which  at  the  outset  prepares 
the  way  with  its  solemn  chords  and  progres- 
sions was  written  in  a  single  day  ^  one  of 
those  miracles  of  musical  creation  of  which 
Mozart  performed  so  many.  The  onera  is 
popularly  assumed  to  be  'merely  a  string  of 
musical  numbers,  connected  by  recitative,  in- 
stead of  a  serious  dramatic  work:  and  the 
usual  style  of  performance  is  largely  respon- 
sible for  this  notion.  As  a  matter  of  fact, 
Mozart  excelled  in  dramatic  characterization, 
and  great  as  is  the  sheer  musical  beautv  of  the 
opera,  still  more  wonderful,  from  the  mu- 
sician's standpoint,  is  its  subtle  reflection  of 
character  expression.  One  has  only  to  recall 
the  Irio  in  the  first  act  when  the  Commandant 
is  killed,  the  duet  *La  ci  darem,°  the  serenade 
■Deh  vieni,»  the  drinking  song  *Fin  ch'han  dal 
vino,"  Zerlina's  •Baili  batti,"  to  see  how  won- 
derfully the  music  heightens  the  power  of  the 
situations.  The  ballroom  scene  is  a  triumph 
of  contrapuntal  skill  concealed  under  a  simple 

erior.    The  whole  work  is  filled  with  touches 

t   reveal   the   composer's   ^nius   at   its   best 


ihle  and  responsive  an  instrument  as  the  grreat 
aggregations  employed  by  the  most  modem 
composers.  An  excettenl  illustration  of  tiiis 
is  furnished  in  the  accompaniment  to  Leporel- 
lo's  'Madamina*  aria  —  the  catalogue  ana,  as 
it  is  sometimes  called.  In  1825  Manuel  Garcia, 
a  famous  singer,  and  the  bead  of  a  remarkable 
family  of  musicians,  brought  an  Italian  oper? 
company  to  New  York.  At  that  time  Da  Ponte^ 
the  librettist,  then  an  old  man,  was  living  there 
—  having  left  Europe  1o  escape  importunate 
creditors.  He  called  on  Garcia  and  on  learning 
his  identity,  the  singer  clasped  him  in  his  arms 
and  danced  around  tike  a  child,  singing  "Fin 
ch'han  dal  vino."  The  opera  was  at  once  in- 
cluded in  the  repertory  and  it  was  produced 
on  23  May  1826,  with  Manuel  Garcia  himself 
in  the  title  role  and  his  dauF^ter,  later  to 
become  world- renowned  as  Malibran,  and  two 
other  members  of  the  family  also  talcing  part. 
Its  success  was  immediate  and  permanent.  In 
spite  of  the  vast  strides  music  has  taken  in  the 
past  hundred  years,  'Don  Giovanni'  still  re- 
mains an  ever  fresh  fount  of  inspiration. 

LEwrs  M'  Isaacs. 
DON  JUAN,  dSn  ju'an,  Sp.  don  hw-an', 
the  hero  of  a  Spanish  legend  which  seems  to 
have  some  historical  basis  in  the  history  of  a 
member  of  the  noble  family  of  Tenorio  at 
Seville.  According  to  the  legend  Don  Juan  was 
a  libertine  of  the  most  reckless  character.  An 
attempt  to  seduce  the  daughter  of  the  governor 
of  Seville  brought  the  indignant  father  and  the 
profligate  don  into  deadly  conflict,  in  which  the 
former  was  slain.  Don  Juan  aitcrward,  in  a 
spirit  of  wild  mockery,  goes  to  the  grave  of  the 
murdered  man  and  invites  the  statue  of  him 
erected  there  to  a  revel.  To  the  terror  of  Don 
Juan  the  "stony  guest"  actually  appears  at  the 
table  to  bear  him  away  to  the  infernal  world. 
"The  tale  has  furnished  the  subject  for  many 
dramas  and  operas.  The  leg^end  first  took 
definite  form  in  Gabriel  T^llez's  'El  Burlador 
de  Sevilla  y  Convidado  de  Piedra.'  About 
1650  versions  of  this  drama  appeared  in  Italy 
from  the  hands  of  Cicognini  and  Giliberto.  In 
rapid  succession  appeared  Dorimond's  'Fcstin 
de  Pierre'  (16S8),  De  Villiers'  'Le  festin  de 
Pierre'  (1660),  Moli*re's  <Don  Juan'  (166S>, 
the  versions  by  Rosimond  and  Thomas  Cor- 
neille,  Cokain's  'Tragedy  of  Ovid'  (1669) 
and  Shadwell's  'The  Obertine'  (1676).  It  was 
used  repeatedly  as  a  theme  for  opera  in  Italy, 
first  by  Gluck,  and  later  bv  Righini,  Cimarosa, 
Albertmi,  Gazzaniga  and  others,  liie  greatest 
of  all,  however,  was  Mozart's  'Don  Giovanni.' 
In  modern  days  the  legend  has  been  used  by 
Prosper  M^rimee  in  his  'Les  Amea  du  Purga- 
toire,'  by  Dumas  in  the  drama  'Don  Juan  de 
Marana,'  also  by  Byron,  D'Aurevilly,  Balzac, 
etc.,  and  by  Bernard  Shaw  in  'Man  and  Super- 
man.' The  best  and  most  stirring  modem 
treatment  of  this  legend  is  that  by  Jos*  Zorilla, 
entitled  'Don  Juan  Tenorio;  drama  fantastico- 
relijrioso.'  It  has  become  univcrsallj^  popular 
in  Spain,  where  it  is  staged  annually  in  practi- 
cally every  playhouse  in  the  country  about  the 
festivals  of  All  Saints  and  All  Souls  on  1  and  2 
November  respectively.  Consult  Engel,  '  Die 
Don  Juan-Saee'  (Dresden  1887);  Farinelli,  A., 
'Don  Giovanni,  Note  critiche'  (Turin  and 
Rome  1896);  Gendarme  de  Bivotte,  'La 
Ugende  de  Don  Juan'  (Paris  1906) ;  <Le  Festiv 
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de  Pierre  avant  Moli*re>  (ib.  19W) ;  Picatoste, 
'Don  Juan  Tenorio*  (Madrid  1883)  ;  Schroeder, 
Theodor,  'Die  dramatischen  Bearbeitungen  der 
Don  Juan-Saga  in  Spanien,  Italien,  und  Frank- 
Kich,  bis  auT  Moliire  cinschliessikh'  (Hatle 
1912) ;  Victor  Said  Armesto,  "La  Legenda  de 
Don  juBn>  (Madrid  1908)  ;  Waxtnan,  S.  M., 
'The  Don  Juan  Legend  in  Literature'  (in 
Journal  of  American  Fotk-Lore,  Vol.  XXI, 
New  York  1908). 

DON  JUAN,  a  drama  in  prose  by  Moliere, 
was  first  acted  by  his  own  company  at  Paris, 
15  Feb.  to  20  March  166S,  with  a  success  ri- 
valed only  by  that  of  'Tartuffe.'  It  aroused 
opposition  at  court  hardly  less  bitter  and  tena- 
cious, was  withdrawn  from  the  sUge  and  first 
pubhshed,  altered  for  the  worse  by  tlie  censor- 
ship, in  1682,  nine  years  after  MoUere's  death. 
Three  copies  of  the  unaltered  version  survive. 
An  edition  printed  in  Amsterdam  in  168J  and 
reproduced  in  Brussels  ia  1694  presents  the 
work  in  stiil  earlier  form  before  excisions  had 
been  made  by  Moliere,  after  the  first  presenla- 
tation,  in  hope  of  placating  powerful  offended 
offenders.  Don  Juan's  origin  is  in  an  Andalu- 
sian  legend  of  uncertain  date.  Here  Juan 
Tenorio,  a  degenerate  descendant  of  one  of  the 
Twen^-four  of  Seville,  abducte  the  daughter 
of  Commander  d'Uiioa,  kills  him,  insults  bis 
statue  on  his  tomb,  which  coming  to  life  sends 
Juan  to  stibterranean  flames.  Early  in  the  17th 
century  this  legend  was  dramatiied  by  Brother 
Gabriel  Tellez  of  the  Order  of  Mercy,  under 
the  name  Tirso  de  Molina,  as  '£1  Burlador  de 
Sevilla  y  Convidado  de  Piedra'  (The  Seville 
Deceiver  and  the  Stone  Guest) .  This  was 
adapted  to  Italian  taste  by  Giliberto  at  Naples  in 
1652  and  by  Cicognini  at  Florence  before  1664 
■  "i  the  title  'II  Convitato  di  Pietr    '    " 


Lyons  in  1658,  another  by  Viltiers  soon  after 
at  Paris,  both  with  the  inept  and  mistranslated 
title  'Le  Fcstin  de  Pierre'  (Peter's  Feast). 
The  subject  proved  very  popular.  Moli*re*s 
company,  unable  to  prodoce  'Tartutfe,'  nrged 
him  to  use  it  and  'Le  Festin  de  Pierre'  was  the 
original  title  of  the  play  now  known  as  *Don 
Juan,'  written  in  evident  haste,  one  of  the  most 
loosely  constructed  of  his  dramas,  but  for 
psychic  penetration  and  strength  in  presenta- 
tion of  character  ranking  with  'Tartuffe'  and 
'Le  Misanthrope'  as  chief  among  his  comedies. 
The  subject  was  treated  dramatically  in  France 
during  Motiere's  life  also  by  Gueulctte  and 
Rosimond.  Thomas  Comeille  versified  and  mol- 
lified Moliere's  prose  in  1677.  This  version  held 
the  stage  till  1841.  Since  1847  the  original 
Moliere  rules  unchalletiged  in  France.  In  epi- 
sodes masterful  but  not  dramatically  linked 
'Don  Juan'  presents  an  awesome  picture  of  a 
wicked  man  of  power,  fascinating  and  abusing 
the  despairing  love  of  his  wife,  horrifying  his 
ignorant  ana  self-seeking  but  honest-hearted 
servant  Sganarelle,  whose  part  was  taken  by 
Moliire,  deceiving  with  facile  protestations  two 
fatuous  peasant  girls,  tempting  a  distressful 
beggar  to  curse  and  tossing  money  to  him  at 
last  with  a  jeer  at  'the  love  of  humanity,* 
showing  physical  courage  in  an  encounter  with 
robbers  and  moral  bravado  at  the  moving  image 
of  the  murdered  commander.  Feigning  hypoc- 
risy as  'a  fashionable  vice"  tliat  he  may  screen 


wickedne^E  under  the  mantle  of  reli^on,  he 
continues  the  same  hard,  cruel  atheist,  mdiSer- 
ent  to,  or  taking  a  fiendish  delight  in,  the  suffer- 
ing he  inflicts,  till  clasping  the  hand  of  the 
statue  he  finds  himself  consumed  by  an  invisible 
fire  within.  The  earth  swallows  him  as  flaines 
burst  from  the  cleft  in  which  he  stnkt.  Sga- 
narelle gasps,  •Sjfy  wages,  my  wages  I"  and 
adds  a  moraL  Tnus  Moliere  fixed  the  type 
for  the  Don  Juans  of  Moout  and  M6iim^  of 
Musset  and  of  Byron.  The  best  editions  of 
'Don  Juan,'  both  with  accompanying  comment 
and  documents,  are  by  Mesnard  in  Vol.  5  and 
Moland  in  Vol.  6  of  their  'CEuvres  de  Moliire.' 
Consult  also  Trollope  H.  M.,  'Life  of  Molitre' 
(London  1905,  pp.  371-394).  There  arc  good 
iianslations  by  H.  Van  Laun  (Edinburgh  1875) 
and  C.  H.  Page   (New  York  1908). 

Ben  J  Au  IN  W.  Wells. 

DON  JUAN,  an  unfinished  poem  by  Lord 
Byron,  somewhat  difficult  to  dasNfy,  since  it 
may  be  treated  as  ■  narrative-satire,  a  comic 
epic,  a  novel  in  verse,  or  —  Co  employ  its  au- 
thor's amusing  description  —  a  'versified  Au- 
rora Borealis.*  There  is  little  doubt  tha  it  is 
one  of  the  most  original,  brilliant  and  enKrtain- 
ing  of  modern  books,  fully  entitled'as  such  to  the 
position  given  it  by  many  readers  and  critics 
as  the  poet's  masterpiece.  From  its  first  ap- 
pearance, however,  it  has.  been  severely  cea- 
sured  by  the  more  sedate  and  conventional  por- 
tions of  the  British  and  American  reading  pub- 
lics, both  on  account  of  the  licentiousness  of 
sundry  scenes  aild  passages  and  because  of 
Byron's  contemptuous  and  defiant  attitude  to- 
ward many  of  the  beliefs,  customs  and  institu- 
tions of  sophisticated  society.  As  ont  m^ht 
naturally  expect,  the  first  objection  is  supported 
by  the  unprofitable  .use  made  of  the  poem  by 
inexperienced  readers  and  by  persons  of  viti- 
ated tastes,  while  the  secMid  objection  has 
steactily  lost  force  in  more  or  less  direct  pro- 
portion with  the  liberalising  of  society.  In- 
deed, it  may  be  held  widi  some  justice  diat  the 
apparently  increasing  appeal  made  by  Byron 
ajid  by  tins  masterpiece  of  his  tnatnrer  years  to 
seasoned  and  somewhat  disillusioned  readers 
who  have  reached  or  passed  their  prime  b 
largely  due  to  those  features  of  the  ebullient 
performance  that  originally  suggested  to  con- 
aei^^tive  minds  this  second  objection. 

In  length  'Don  Juan'  stands  conspicuous 
among  works  in  verse  since  it  consists  of  16 
cantos  and  a  fragment  of  a  17th,  which  ag- 
gregate nearly  2,000  eight>-lined  stanzas  (ottava 
Wmo)  and  make,  vrith  the  included  lyrics,  one 
of  which  is  the  famous  'Isles  of  Greece,'  a 
total  of  a  little  over  16,000  verses.  It  was  com- 
posed, with  intermissions  due  to  the  remon- 
strances of  the  Countess  Guiccioli  and  to  the 
hindering  attitude  taken  by  fwUisher  and 
friends,  during  a  period  stretching  from  the 
autumn  of  1818  to  the  spring  of  Iffi3  — that  U. 
from  shortly  after  the  completion  of  the  suc- 
cessful 'Beppo,'  which  prompted  the  inception 
of  'Don  Juan,'  throughout  the  unregulaMd  but 
far  from  unoccupied  Italian  years  that  saw  the 
writing  of  'Mar^pa,'  of  all  the  dramas  save 
'Manfred,'  of  'TTie  Vision  of  Judgment'  and 
of  several  other  important  though  less  memor- 
able poems.  Publication  was  by  instalments  — 
Cantos  I  and  II  in  July  1819;  Cantos  III-V  in 
August  1821 ;  Cantos  Vl-VIIi,  with  John  Htmt  , 
LiOOglC 
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as  publisher  of  the  remainder  of  die  work  in 
place  of  Murray,  in  July  1823;  Cantos  IX-XI 
and  XIl-XIV  in  August  and  December  respec- 
tively of  the  same  year;  and  Cantos  XV-XVI 
in  March  1824.  Thus  a  few  weeks  before 
Byron  succumbed  to  fever  at  Mesolon^i,  the 
world  had  before  it  all  of  bis  masterpiece  save 
the  scathing  dedication  to  Southey,  which  was 
added  in  1833  after  prior  circulation  as  a  broad- 
«de,  and  the  fragment  first  published  in  our 
own  generation.  If  the  speed  of  composilion 
had  not  quickened  -^  Cantos  VI-XVl  were 
written  between  the  early  siunnier  of  1822  and 
the  early  spring  of  1823,  we  should  probably 
not  have  had  the  brilliant  satire  o£  English  life 
contained  in  the  closing  cantos,  and  we  might 
even  not  have  had  the  superb  siege  of  Ismail 
or  the  picture  of  Catherine  and  her  court.  This 
would  have  meant  a  'Don  I\ian'  consisting  only 
of  the  Donna  Julia,  the  Haid£e  and  die  Gul- 
bcyaz  episodes,  with  the  vivid  shipwreck 
thrown  in  for  good  measure  —  still  a  great  poem 
doubtless,  bnt  one  which  would  have  left  a 
more  sinister  impression  of  licentious  wayward- 
ness than  the  full  poem  leaves. 

The  chief  literary  influences  discernible  in 
the  work  —  aside  from  Byron's  continuous  and 
apt  use  of  details  derived  from  his  wide  read- 
ing and  apart  from  his  employment  of  special 
•ources  of  information  in  the  shipwreck  and 
siege  cantos  —  are  the  'Whistlecraft*  cantos  of 
John  Hookham  Frere,  which  had  prompted  the 
writing  of  'Beppo,>  and  the  work  of  the  Ital- 
ian humorous-romantic  poets  Benii  and  Puki. 
His  best  editor,  Mr.  Coleridge,  thinks  that  he 
knew  little  of  the  Spanish  'Don  Juan,*  the 
legendary  titanic  embodiment  of  evil.  The 
name,  however,  was  attractive  and  suitable  to  a 
work  that  started  off  as  a  story  of  adultery  in 
Spain.  Once  under  way  Byron  seems  to  have 
bad  no  settled  plan  except  to  take  his  hero  on 
a  tour — amorous,  adventurous,  humorous  — 
dirough  a  great  j>art  or  the  whole  of  Enrcme. 
Spain,  a  C^ek  island,  Constantinople  and  Is- 
mait,  Russia  and  England  he  lived  to  compass; 
'One  of  his  letters  mentions  projected  escapades 
in  Itat^  and  Germany;  perhaps,  if  he  had  lived 
to  write  die  100  cantos  he  jestingly  planned, 
be  would  have  ventured  ^  with  his  eittraordi- 
nary  creative  energy,  versatility  and  daring-^ 
to  embark  his  hero  for  the  America  of  Wash- 
ington and  Daniel  Boone,  alreai^  [iraised  in 
the  poem;  but  all  that  is  certain  and  important 
in  this  connection  is  that  Byron  made  a  not 
inconsiderable  beginning  of  a  comic  epic,  or 
\riiatever  else  we  may  call  it,  of  mai^  charac- 
ters and  scenes  which,  though  frustrated  fay 
his  death,  became  his  chief  ana  a  real  contribu- 
tion to  the  Icriticism  of  life.'  It  is  not  the 
highest  criticism  of  life  that  we  encounter  in 
'Don  Juan,*  but  it  is  a  criticism  diat  has  its 
value  to  mature  and  catholic  readers,  a  crit- 
icism presented  throu^  poetiy  that  yields  to 
nothinf^  else  in  modem  English  literature  in 
romantic  passion  and  sentiment,  in  spirited  ac- 
tion, in  idyllic  charm,  in  sham-annihilaling  sa- 
tire, in  cleverness  and  daring,  and  last  ^  but 
far  from  least  —  in  sustained  energy  and  sin- 
cerity of  creation,  in  unllagging  carrying-power. 
His  correspondence  shows  that  he  knew  better 
than  the  naturally  timid  Murray  and  some  of 
his  other  friends  what  superb  poetry  he  was 
putting  into  'Donny  Johnny,'  as  he  playfully 
christened  his  medley.    He  niew  that  it  would 


be  "known  by  and  by  for  what  it  is  intended 
— a  Satire  on  almMt  of  the  present  states  of 
Society,  and  not  an  eulogy  of  vice."  We  may 
dissent  when  he  goes  on  to  say  that  he  cannot 
help  it  if  it  is  *now  and  then  voluptuous" ;  but 
it  is  at  least  time  for  us  to  reeagmse  that  such 
contemporaries  as  Goethe;  Sir  Walter  Scott, 
Shelley  and  Washington  Irving  were  far- 
sighted   and   healthy-minded   in   praising   *Don 


Juan'   highly,  and  Southey  the  i 
■ "  ring  It   "a  foul  blot"  on   Etu 

to  English  poetry. 
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Surely  the  world  would  be  loth  to  spare  sudi 
satire  as  ■Oh  for  a  forty-parson  power  to  chant 
Thy  praise,  Hypocrisy"  (X,  34),  such  senti- 
ment as  •Tts  sweet  to  hear»  (I,  122),  such 
idyllic  beauty  as  is  contained  in  the  stanzas 
beginning  "They  looked  up  to  the  sky"  (II, 
165) ,  such  description  as  that  of  iJimbro's 
home-coming  (III,  27)  praised  by  S.  T.  Cole- 
ridge, and  of  Newstead  Abbey  (XIII,  SS),  swh 
effective  denunciation  of  war  as  in  the  entire 
eighth  canto  —  but  to  attempt  to  catalogue  the 
great  passages  of  this  poem  wonld  be  absurd 
One  stanaa  (XV,  99)  "Between  two  worlds 
Life  hovers  like  a  stai*  would  almost  suffice  of 
itself  to  make  <E)on  Juan*  seem  quite  as  much 
the  work  of  a  true  poet  as  every  page  makes 
it  seem  the  work  of  a  shrewd  man  of  the 
world.  Probably  no  other  modem  long  poem 
is  so  brilliantly  sustained;  no  other  charac- 
terized by  such  infinite  and  unstaled  variety. 
WiLUAX  p.  Trbnt. 
DON  OSSINO,  a  novel  by  Francis  Marion 
Crawford,  published  in  1892.  The  author's  pur- 
jKise  is  to  describe  a  young  man  of  the  transi- 
tion period  in  Rome  after  the  unification  of 
Italy.     He  chooses  for  bis  hero  Orsino  Sara- 

DON  PASQUALE,  pas-kwal?,  an  opera 
buSa  in  three  acts  by  Gsetano  Dooizetti  (libret- 
to by  Sal va tore  Gammerano)  first  produced 
in  Paris  4  Jan.  1843.  The  opera  was  an  instant 
success,  largely  ensured  by  tne  original  remark- 
able cast  —  Grisi,  Mario,  Tamburini  and  1-3- 
blache.  The  famous  serenade,  'Com'e  gentil," 
sung  by  the  tenor  Mario  to  the  accompaniment 
of  a  tambourine,  which  was  introduced  at  the 
last  minute,  swept  the  audience  oB  its  feet. 
'Don  Pasquale*  is  one  of  the  best  li^t  operas 
of  the  period  The  scene  is  laid  in  Rome  and 
the  story,  which  is  typically  Italian,  is  concerned 
with  the  love  of  Ernesto  for  Noriaa,  the  inter- 
ference of  the  wealthy  Don,  who  has  other  mat- 
rimonial plans  for  his  nephew,  and  the  intrigue 
arranged  by  the  mutual  friend.  Dr.  Malatesta, 
which  is  so  successful  that  the  Don  yields  and 
blesses  the  nuptials  of  the  young  couple.  The 
music  is  brimful  of  melody  and  merriment  and 
flows  along  irrepressibly  from  first  l»ge  to  last. 
The  solo  numbers  are  primarily  prima  donna 
music,  filled  with  the  vocal  hurdles  that  are  a 
delight  both  to  the  bel  canto  singer  who  can 
successfully  negotiate  them  and  to  the  audi- 
ence 1  the  ensemble,  including  an  unusually  fine 
finale  (second  act),  are  no  less  noteworthy. 
Lewis  M.  Isaacs. 

DON  QUIXOTE,  dfin  kwiks'Si;  Sp.  dOn 
ke-hot'a.  To  have  written  the  book  which  for 
three  centuries  has  best  interpreted  Spain  to 
the  world  is  the  title  to  fame  of  Cervantes. 
Most  ardsts  in  their  view  of  life  arc  mcre^ 
perspnal;  Cervantes  is  national  and  niuvers^. 
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In  him  the  genius  of  Us  people  finds  its  bctt 
expression,  yet  bis  masterpiece  speaks  to  all 
men  irrespective  of  period  or  race:  Books  that 
do  this  nu^  be  counted  upon  the  fingers  of  two 
hands,  but  amon^  them  is  'Don  Quixote.' 
When  it  appeared  in  \tlDS,  Miguel  de  Cervantes 
Saavedi^  Tras  but  two  years  short  of  sixty.  A 
native  of  Alcala,  nasi  Madrid,  he  had  been  a 
soldier  in  Italy  and  the  Azores,  a  captive  anioiv 
the  Barbary  pirates  of  Algiers,  and  at  home  a 
dabbler  in  drama  and  pastoral  romanctv  as  well 
■9  a  collector  of  taxes  and  of  provisioas  for  the 
Indies  fleet  He  bad  been  imprisoBed  twjk«  be- 
cause an  agent  absconded,  and  once  in  I^a 
Mancba  at  Argamasilia  de  Alba,  where  tradi- 
tion has  it  that  he  began  his  'Don  Quixote'  in 
confineinent  The  ori^nal  of  his  hero  is  said  to 
have  been  Rodrigo  Pacheco,  whose  portrait 
hangs  there  in  the  parish  church  in  witness  of 
his  restoration  from  madness  in  1601  by  the 
grace  of  the  Virgin,  For  10  years  after  the 
publication  of  the  first  ^it  of  'Don  Quixote,' 
Cervantes  did  hack  writing  for  the  illiterate, 
and  composed  poems,  plays  and  stories  to  please 
himself,  white  vainly  seeking  court  tavor. 
Then,  on  the  appearance  of  a  continuation  i 


1615.     In  the  next  year,  after  producing  a  long 
heroic  romance,  he  died. 

That  Cervantes  was  no  enemy  to  the  worthy 
romances  of  chivalry,  this  la«t  effort — <Los 
Trabajos  de  Persiies  y  Sigismunda' — makes 
clear.  Vet  it  amused  him  to  break  a  comic 
lance  against  the  silly  books  in  this  kind  which 
had  succeeded  the  'Amadis  de  Gaula."  He 
conceived  the  notion  of  showing  a  meagre, 
middle-aged  gentleman,  gene  mad  from  the 
reading  of  such  fantastic  fictioni,  attempting 
to  enact  in  the  world  of  achiabty  the  role  of 
inedisval  knight  errant.  This  gentleman,  tak- 
ing the  fancy  name  of  Quixote  or  'cuish,'  sets 
forth  upsn  his  nag,  Rozinante,  to  win  glory 
for  his  lady,  who  is  only  a  peasant  wench.  He 
makes  three  journeys.  The  first  and  briefest 
results  in  his  being  dubbed  knight  by  a  _rogue 
innkeeper.  The  second,  after  his  mischievous 
books  have  been  burnt  by  his  friends,  a  barber 
and  a  priest,  involves  also  the  misadventures 
of  his  squire  Sancho  Panza,  an  unromantic 
anti-hero  who  was  invented  as  an  amusing  con- 
trast to  the  valiant  hero.  From  encounters 
with  windmills  and  sheep,  to  the  capture  of  a 
barber's  basin  that  resembles  the  Helmet  of 
Mambrino;  from  the  release  of  ungrateful  con- 
victs to  a  penance  of  love  in  the  mountains,  the 
experiences  of  the  precious  pair  parody  those 
of  the  old  romances.  At  length  the  disguised 
barber  and  priest  prevail  upon  the  knight  to 
enter  a  cage  wherein  he  is  brought  home  on  a 
bullock  cart,  believing  himself  under  enchant- 
ment. His  third  quest,  filling  the  entire  second 
part  of  the  novel,  is  longest  and  most  enjoyable. 
Here  Don  Quixote  is  surer  than  ever  of  his 
dignity  and  of  the  ^ory  o{  knighthood;  and 
Sanclio  is  wittier,  richer  in  proverbs  and  In 
common  Sense,  loving,  yet  playing  upon  his 
master.  The  climax  of  interest  is  reached  when 
a  dtdce  and  duchess  entertain  the  two,  fooling 
Don  Qnixote  to  d»e  top  of  his  bent  with  elabo- 
rate p^eants  and  arr^iging  a  mock  island  for 
Sanctk)  to  govern.  Finally,  the  bachelor  Sam- 
son Carrasco,  who  has  already  failed  in  one 


efioit  to  fetdi  Doa  Quixote  home,  sutceeda  py 
overthrowing  him  in  combat  di^^uised  as  ICnigl^ 
of  ilie  White  Moon.  He  is  brought  disconso- 
late to  his  house,  having;  vowed  to  abandon 
knighthood  for  a  year.  He  thinks  to  turn  shep- 
herd; but  his  heart  is  broken,  and  be  recovers 
his  reason  only  to  part  with  life  and  the  weep- 
ing Sancho. 

Like  other  great  works,  this  has  been  sub- 
ject to  various  interpretations.  Some  have  held 
It  to  he  a  satire  directed  against  individuals  — 
Charles  V,  PhiUp  H,  Ignatius.  Loyola  or  the 
Duke  of  Medina  Sidonia.  A  Spaniard  has  pro- 
lutunced  it  to  be  a  mystic  allegory,  'Dulcinea' 
being  an  anagram  of  'Divina  Luce,'  or  divine 
light.  An  ^glishman  —  A  J.  Duffield  —  has 
written  a  volume  to  prove  it  an  attonpt  to  ex- 
pound the  nature  of  madness.  An  English- 
woman —  Mrs.  Oliphant  -~  regards  it  as  Cer- 
vantes' confession  of  his  own  disillusionment 
with  life.  Man^  have  seen  here  his  design  to 
present  personified  the  two  elements  in  human 
nature,  soul.and  sense,  poetry  and  prose.  Thus 
Coleridge  has  said  of  Sancho,  "Put  him  and 
bis  master  together  and  they  form  a  perfect  in- 
tellect, but  they  are  separated  and  without  ce- 
ment; and  hence  each,  having  a  need  of  the 
Other  for  its  own  completeness,  each  has  a  ituts- 
lery  over  the  other.'  Some  have  held  that  Cer- 
vantes sides  with  Sancho  as  ridiculing  extrava- 
gance of  feeling  and  imagination,  Heine  de- 
claring that  this  is  the  greatest  of  all  satires 
against  human  enthusiasm,  and  .Sismondi  call- 
ing it  "the  saddest  book  ever  written.'  Others 
have  maintained  that  Cervantes  intends  us  to 
approve  rather  of  Don  Quixote  whose  faith 
and  character  rise  superior  to  the  ills  of  sense. 
But  whatever  interpretation  be  taken,  it  is  cer- 
tain that  Cervantes  was  not  exclusively  either 
an  idealist  or  a  realist,  that  he  and  his  age  were 
not  philosophic  or  likely  to  aHegorize  outside 
the  domain  of  religion  and.  that  ne  was  not  a 
pessimist  It  seems  certain,  too,  that  his  mas- 
terpiece was  not  a  carefully  planned  structure 
like  the  'Divine  Comedy,'  but  rather  a  spon- 
taneous growth.  Having  set  out  to  poke  fun  at 
absurd  romances,  Cervantes  became  interested 
in  his  burlesque  hero:  he  took  frtim  popular 
literature  and  from  observation  the  anti-hero 
as  a  foil,  supplied  adventures  and  a  life-like 
dialogue  as  the  best  means  for  playing  off  one 
against  the  other,  and,  assuming  the  humorist't 
attitude,  stood  aside  to  smile  at  the  delusions 
of  both  realist  and  idealbt,  favoring  neither 
artistically.  Thus  his  Don  Quixote  and  San- 
cho developed  from  contrasted  literary  aad  i»- 
ctal  types  to  contrasted  types  thai  are  national 
and  universal. 

'Don  Quixote'  it  especially  s^ificant  as  a 
contribotion  to  the  novel  and  to  the  literature 
of  the  comic.  Since  it  grafts  upon  the  stodc 
of  old  romance  the  elemmt  of  observation  of 
the  actual,  it  is  one  of  the  first  of  modem  nov- 
els. Althongh  its  plot  is  episodic  and  inverte- 
brate it  reflects  the'  w'>rld  of  men  and  nature 
With  a  predsion  nowhere  earlier  equalled  aut- 
nde  of  picaresque  fiction.  Landscape  is  glvcti 
few  strt^cs  incidentally,  but  men  areseen 


two'  principal  figure*  are  studied  both  within 
and  without  Tney  are  cxmststent  vital  beings 
who  can  accept  the  test  of  any  character;  that 
is,  th^  can  be  divorced  from  all  they  do  and 
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remain  alive.  Their  conduct  in  odier  situations 
can  be  predicated  as  exactly  as  that  of  persons 
whom  we  Imow.  Character,  indeed,  is  here 
more  fully  revealed  than  ever  before  in  prose 
fiction,  and  the  means  for  its  revelation  are 
not  description  and  analysis  but  speech  and  ac- 
tion. Power  of  characterisation  through  dia- 
logue is  Cervantes'  greatest  technical  achieve- 
ment. 

As  a  comic  epos,  'Don  Quixote*  is  equally 
notable.  For  the  comic  is  here  present  in  all  its 
phases,  severally  and  combined,  in  unusual  de- 
cree. The  comic  as  burlesque  is  to  be  found  in 
me  parody  of  incidents  from  the  romances  of 
chivalry  —  the  knight's  watching  of  his  armor, 
his  decoction  of  a  maeic  balsam,  his  voyage 
with  Sancho  in  an  enchanted  bark,  and  their 
aerial  flight  astride  a  wooden  horse.  The  comic 
as  farce  is  to  be  found  in  incongruities  of  situ- 
ation resulting  from  rude  practical  jests  and 
confusions  by  night  at  inns.  The  comic  as  sa~ 
tire  is  to  be  found  in  assaults  upon  chivalric 
and  pastoral  follies,  upon  physicians,  duennaj 
and  the  governors  of  Spanish  colonies.  The 
comic  as  wit  is  to  be  found  in  an  unflagging 
play  upon  words  and  ideas,  as  in  Sancho's  ver- 
bal mistakes  and  his  wealtn  of  proverbs.  More 
noteworthy,  however,  than  these  four  forms  of 
the  comic  are  two  others  —  irony  and  humor  — 
in  which  this  novel  excels.  In  irony  the  in- 
congruous relation  is  emphasized  negatively,  as 
when  Don  Quixote,  watching  a  puppet  show, 
destroys  the  Moorish  puppets  that  threaten  the 
Christians,  and  then  asks  proudly,  "Who  now 
can  doubt  the  good  of  knights  errant?^  In 
humor  the  incongruity  concerns  character,  the 
humorist  exhibiting  with  genial  toleration  the 
clash  of  inharmonious  natures,  as  when  Cer- 
vantes shows  Don  Quixote  determined,  m  emu- 
lation of  love-sick  knights,  to  go  mad  and  dash 
his  head  against  a  rock,  whereupon  Sancho,  un- 
able to  understand  his  master's  motives,  begs 
the  substitution  of  cotton,  and  promises  to  tell 
the  lady  that  this  substance  was  rock  as  tiard 
as  any  diamond.  Humor,  indeed,  marks  the 
whole  relationship  of  squire  and  knight,  and 
even  their  conduct  apart,  as  when  the  Don  re- 
jects the  advances  of  the  fair  in  order  to  re- 
tnain  true  to  his  Dulcinea,  or  Sancho,  having 
wisely  ruled  his  island  —  a  mere  bend  in  a 
river  —  is  fooled  by  a  pretended  martial  at- 
tack upon  it,  and,  relinquishing  ambition,  re- 
turns with  relief  to  humble  life.  Here  one 
leels  a  touch  of  pathos,  but  if  there  be  any  lim- 
itation in  the  humor  of  this  work,  it  lies  m  the 
nrily  of  such  moments  wherein  English  humor 
abounds. 

The  influence  of  *Don  Quixote'  has  been 
extraordinary.  Although  the  romance  of  chiv- 
alry was  already  dying  or  dead,  and  Byron 
was  wrong  in  assuming  that  Cervantes 
laughed  Spain's  chivalry  away,'  this  book, 
translated  into  all  modem  languages,  has  been 
the  subject  of  countless  allusions  and  hundreds 
of  adaptations  in  the  literature  of  the  world. 
It  has  contributed  more  than  any  other  single 
work  to  the  development  of  prose  fiction.  To 
trace  this  influence  in  detail  would  require  a 
volume. 

Of  'Don  Quixote'  some  700  editions  have 
appeared  at  home  and  abroad.  In  English  the 
first  translation  was  that  of  Thomas  Shelton 
(1612).     Other  versions  by  Philips,   Stevens, 


Mottenx,  Jarvis  and  Kefly  wete  pmiular  in  dieir 
day  but  have  been  superseded  by  those  of  H.  E. 
Watts  (1888)  and  John  Ormsby  (19W).  The 
influence  of  this  novel  upon  English  Uterature  is 
studied  by  Gustav  Becker  in  'Die  Aufnahme 
dcs  Don  Quijote  in  die  eng^ische  Literatur* 
(1906).  "rhe  standard  Eiiglish  life  of  Cer- 
vantes is  that  by  James  Fitzmaurice-Kelly 
(1892). 

Frank:  W.  Crandleb, 
Froffssor  of  English  and  Comfaralive  Litera- 
ture. Utitversity  of  Cincinnatt. 

DONA  PRANCISCA,  Braiil,  a  German 
colony  in  the  state  of  Santa  Catharina,  founded 
in  1851,  lying  between  the  Serra  do  Mar  and 
the  Atlantic  Ocean,  14  miles  inland  from  the 
port  of  S5o  Francisco.  Area,  550  square  miles: 
pop.  (1903)  21.000,  Chief  town,  Joinville.  with 
3,000  inhabitants. 

DONALDSON,  Henry  Herbert,  Ameri- 
can neurologist;  b.  Yonkers,  N.  Y.,  12  May 
1857.  He  was  graduated  at  YaJe  in  1879,  stud- 
ted  at  the  Sheffield  Scientific  School  there,  and 
also  at  the  College  of  Physicians  and  Surgeons 
of  Columbia  University,  and  at  Johns  Hopkins. 
He  was  instructor  in  biology  «  the  last-named 
institution  in  1S83-84  and  associate  professor 
of  psychology  there  in  I887-8a  In  188!MK  he 
waS'  assistant  professor  of  neurology  at  Qarlc 
University.  He  was  professor  and  head  of  the 
department  of  neurology  1892-1906  and  dean 
of  the  Ogden  School  ofScience  1892-98  at  the 
University  of  Chicago.  Since  1906  he  has  been 
professor  of  neuroli^y  at  the  Wislar  Institute 
of  Anatomy  and  Biology,  Philadelphia.  He  has 
written  'The  Growth  of  the  Brain)  (1895); 
'The  Physiology  of  the  Central  Nervous  Sys- 
tem' (1896) ;  'The  Rat>  (1915),  and  articles  in 
scientific  journals. 

DONALDSON,  Sir  James,  Scottish  edu- 
cator: b,  Aberdeen  1831;  d.  1915.  He  was 
educated  at  Aberdeen  University,  New  College, 
London,  and  Berlin  University.  In  IK2  be  was 
appointed  tutor  in  Greek  at  Edinbui^  Uni- 
versity. In  1854-56  he  was  rector  of  the  Stir- 
ling high  schools  and  of  those  of  Edinbur^ 
in  1866-81.  In  1881  he  became  professor  of 
humanity  at  Aberdeen  University,  was  made 
vice-chancellor  and  principal  of  the  University 
of  Saint  Andrews  in  1890  and  principal  of  the 
United  College  of  Saint  Salvador  and  Saint 
Leonard,  In  1907  he  was  knighted.  His  publi- 
cations include  'A  Modem  Greek  Grammar  for 
the  Use  of  Classical  Students'  (1853) ;  'Lyra 
Grseca'  (1854);  'Critical  History  of  Christian 
Literature  and  Doctrine  from  the  Death  of  the 
.Mjostles  to  the  Nicene  Council'  (3  vols,,  1861- 
66)  ;  'The  Ante-Nicene  (Christian  Library,'  in 
collaboration  with  Roberts   (24  vols.,  1867-72) ; 


Influence  in  Ancient  Greece  and  Rome,  and 
Among  the  Early  Christians'  (1907);  'Ad- 
dresses Delivered  at  Saint  Andrews  from 
1886  to  1910'    (1911). 

DONALDSON,  John  William,  Ejiglish 
classical  scholar:  b.  London  1811;  d  1861.  He 
received  bis  education  at  University  CcrileKe, 
London,  and  at  Trinity  Col  lege.  Cambridge.  In 
1835  he  was  elected  Fellow  of  the  latter  college. 
His  earliest  work  was  a  revision  of  Buckham's 
<The  Theatre  of  the  Greeks.'    In  1839  appeared 
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the  'New  Cratylus,'  tbe  first  zttempt  on  *a 
adequate  scale  to  familiarize  the  Ei^Uh-spcat- 
ing  worid  with  the  principles  of  comparative 
plulology,  the  study  of  which  had  been  so  well 
advanced  in  Germany  by  Pott,  Grimm  and 
others.  In  1841  Dottaldson  became  headmaster 
of  the  grammar  school  at  Bury  Saint  Edmimds. 
He  continued  his  philological  studies  and  in 
1844  issued  his  'Varronianus,'  tvhich  did  for 
Latin  what  the  'New  Cra^Ius'  had  done  for 
Greek.  He  also  edited  Pindar,  Sofrfiodes' 
'Antigone,'  widi  metrical  translation,  and 
wrote  'Maskil  le  Sopher,'  a  treatbe  on  He- 
brew gr^mar,  and  'Jaahar'  (1854),  a  Latin 
work  which,  l^  tests,  lougfat  to  distinETuish  the 
remains  of  early  Hebrew  songs  in  the  Masor* 
etic  text  of  the  Old  Testament.  In  1855  he  re- 
turned to  Cambridge  and  here  wrote  'Cbristiaii 
Orthodoxy'  in  answer  to  the  critics  of 
'Jashar.>  He  also  wrote  a  'Greek  Grammar^ 
and  a  'Latin  Grammar*  for  schools,  both  of 
which  went  throu^  several  editions.  Donald- 
son became  one  of  the  classical  examiners  in 
the  University  of  London  in  1856  and  two 
years  later  issued  his  'History  of  the  Literature 
of  Andent  Greece'  (3  vols.,  two  of  which  are 
translations  from  the  German  of  K.  O.  bfnller). 
His  health  failed  while  working  on  the  compila- 
tion of  a  new  'Greek  Lexicon.'  Consult  Gar- 
nett  in  'Dictionary  of  Narional  Biography* 
(Vol.  XV,  1888). 

DONAIJ>80NVILLE,  La.,  town,  county- 
seat  of  Ascension  Parish,  on  tbe  Mississippi 
River,  and  the  Texas  and  Pacific  Railroad, 
about  30  miles  in  an  air  line  south  of  Baton 
Rouge.  It  is  tbe  trade  centre  of  a  cotton,  rice 
and  sugar-growing  rej^on,  having  large  inter- 
ests in  these  commodities  and  also  in  lumber. 
It  is  governed  by  a  mayor  and  commissioners 
nho  are  elected  for  a  term  of  four  years,  3ub~ 
ject,  however,  to  recall  tnr  the  electotale.  The 
waterworks  and  electric- lifting  plant  are  the 
property  of  the  mtmicipaltty.  The  town  was 
settled  in  1760  and  was  incorporated  46  years 
later.  In  1863  it  was  burned  by  the  Federals 
after  a  violent  bombardment  during  tbe  battle 
of  Fort  Butler.    Pop,  4,090, 

DONATBLLO,  or  DONATO  DI BETTO 
BAHDI,  Italian  sculptor :  b.  Florence,  between 
1382  and  1387;  d.  there,  13  Dec,  1466,  By  his 
diaracter  and  genius,  by  the  historic  importance 
and  artistic  quality  of  his  work,  he  is  one  of 
ihe  most  original  and  grandest  figtires  of  the 
glorious  Quattrocento.  Since  the  preponderat- 
ing role  of  naturalism  in  freeing  modern  art 
has  been  properly  recogniied,  Donatello  has 
been  assigned  nis  real  place.  In  1886  Florence 
celebrate^  as  a  national  event,  the  fifth  cen- 
tena^  of  his  birth.  At  an  early  period  he  was 
ereatly  influenced  by  Brunellesco,  The  great 
models  of  antiquity  also  exerted  a  powerful 
influence  over  him.  After  a  stay  of  two  or 
three  years  in  Rome  he  returned  to  Florence, 
where  he  began  in  earnest  his  career  as  sculptor. 
The  first  work  in  which  Donatello  impressed  his 


of  Or-San- Michel e,  together  with  its  accompa- 
nying bas-reliefs.  Another  admirable  piece  of 
work  are  the  three  figures — Saint  John  the 
Baptist,  David  and  Jeremiah  on  the  west^ 
facade  of  the  campanile  of  Santa  Maria  del 
Rore.     Among  the  works  belon^^ng  to   this 


eaily  FlareniSne  neriad  aad  ik.  vAich  tl«  holds 
himself  aloof  alike  from  all  servile  imitatioD 
of  the  ancients  and  from  the  violent  realism  of 
some  of  hb  contenLporaricH  we  may  note  the 
statue  and  bust  of  aaint  John  tn  the  Martellt 
palace,  'Christ  in  the  Sepulchre';  'Madonna 
and  Child);  'Jesus  Christ  giving  the  keys  to 
St  Peter,'  all  in  the  Kensington  Museum;  th« 
charming  profile  of  Saint  John  in  the  Uffiii, 
and  'Head  of  a  Young  Girl,'  in  the  Louvr& 
Donatello  was  very  intinrate  with  his  patroa 
and  protector,  Cosmo  de  Medici,  and  it  ia 
probahly  to  his  influence  and  to  that  of  Ghiberti 
that  are  due  certain  works  directly  inspired  by 
the  ancients.  Of  these  the  bronze  'David'  ii 
Ihe  most  noteworthy.  The  'St  John'  of  the 
Ufiizi  and  the  'Uaddeine*  of  the  Florentine 
baptistery  are  important  as  psychological  studies 
rauier  tlun  as  works  of  art  of  a  purely  original 
type. 

Donatello  executed  four  mommients  in  aol- 
laboraiion  with  Micbelozzo  Micheloui,  the 
totnbs  of  Pope  John  XXIII,  Cardinal  Bran> 
cacci,  and  Bartolomeo  Aragazzi,  also  the  bas- 
rdief  in  bronze  of  the  baptismal  fonts  in  the 
Siena  baptistery,  all  of  which  were  completed 
between  1420  and  1432.  In  1444  Donatello  re~ 
moved  to  Padua  where  he  was  destined  to 
execute  some  of  his  most  imperishable  workSu 
among  others,  the  statue  of  Gattamelata,  ana 
the  decorations  in  the  basilica  of  Saint  Antony. 
From  1450  to  1453  Donatello  was  engaged  suc- 
cessively at  Ferrara,  Venice  and  Modena,  after 
which  he  returned  to  Padua.  In  1456  we  find 
him  at  Ferrara  and  it  was  probably  in  the  fol- 
lowing year  that  he  returned  to  Florence,  Al- 
though now  in  advanced  years,  he  was  full  of 
activity  and  it  is  without  doubt  between  this 
date  (1457)  and  his  death  that  he  executed 
many  of  the  works  mentioned  above,  also  the 
bronae  'Saint  John'  at  Siena,  and  Uie  'Four 
Evangelists'  for  the  church  of  Saint  Laurence, 
where  the  artist  was  buried  close  by  his  friend 
and  patron,  Cosmo  de  Medici.  Donatello  was 
the  precursor  of  Michelangelo.  Well  versed  in 
the  craft  of  the  ancients  he  preserved,  to  a 
degree  even  greater  than  Ghiberti,  their  great 
canons  and  simplicity. 

Since  1886  the  large  hall  at  the  Bargello  has 
been  exclusively  devoted  to  the  display  of  his 
works.  Consult  the  biographies  by  AngeliiU, 
Carocci,  Melani  and  Balcarres  (London  1903), 
the  best  in  Englishj  also  Vasari,  'Lives  of  the 
Painters,  etc,*  (English  trans,.  New  York 
1912-16)  ;  Bode,  'Denkmaler  der  Renaissance 
skulptur  Italiens'  (Munich  1905),  which  con- 
tains a  complete  series  of  reproductions  of  the 
sculptor's  works ;  id.,  'Floreatlner  Bildhauer 
dcr  Renaissance'  (English  trans.,  London 
1808)  ;  Tschudi,  <DooatelioelaCriticamoderna> 
(Turin  1887). 

DONATI,  d6-na't^  Giovanni  Battista, 
Italian  astroaonet:  b.  Pisa  16  Dec  1826;  d. 
Florence,  20  Sept.  1873.  He  was  appointed  in 
1SS2  assistant  at  the  observatory  in  Florence, 
of  which  he  became  director  in  1864.  Here  he 
discovered,  in  addition  to  five  others,  the  bril- 
liant ctunet  of  1858,  which  is  known  as 
Donati's  comet,  and  proved  the  gaseous  compo- 
sition of  these  bodies.  He  was  instrumental  in 
erecting  the  fine  observatory  at  Arcetri,  near 
Florence,  and  constructed  a  spectroscope  of  25 
prisms, 
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DONATIO  HOSTIS  CAUSA,  in  law,  a 

e'ft  of  personal  property  m»de  when  the  donor 
iieves  himself  in  imminent  danger  of  death 
and  to  take  efiea.  oaW  if  he  dies  of  the  illness 
with  wbicli  he  was  anected  at  ihe  lime  he  made 
Budi  gift.  There  must  be  actual  or  constructive 
delivery  of  the  property  during  the  life  of  the 
donor  to  pass  legal  title.  Only  personal  prop- 
ttty  is  the  subject  of  such  a  gilt.  This  form 
of  donation  is  convenient  wheti  it  is  difficult 
or  impassible  for  the  donor  to  make  a  will, 
and  it  is  also  claimed  that  it  has  been  often 
used  to  evade  the  inheritance  laws  or  deadi 
duties,  as  they  are  known  in  England  and  her 
colonies,  now  of  increasing  importance  because 
their  justice  and  expediency  are  recognized  by 
most  economic  authorities  and  because  of  the 
probability  that  thejr  will  be  adopted  generally 
85  they  luve  been  in  Great  Britain,  Australia, 
New  Zealand  and  many  European  countries. 
The  gift,  it  will  be  seen  from  the  foregoing,  is 
conditional,  and  the  recovery  of  the  donor  acts 
OB  a  revocation  without  other  formalities.  By 
the  civil  law,  delivery  in  all  cases  was  not 
essential.  Bills  of  exchange,  notes  and  checks 
of  third  parties,  and  certificates  of  stock  may 
be  the  subject  of  such  a  gift. 

DONATION  OF  CONSTANTINZ.  An 
ancient  document  purporting  to  have  been  given 
by  Constantine  the  Great  in  324,  out  of  grati- 
tude for  his  healing  from  the  disease  of 
leprosy.  It  first  appeared  between  the  years 
75S  and  766.  It  was  translated  from  the  Latin 
text  as  follows :  *We  pve  as  a  free  gift  to 
our  most  blessed  father,  Sylvester  the  Pope,  the 
city  of  Rome,  and  the  cities  of  all  Jtal>[  as  well 
as  the  dties  of  other  western  countries.  To 
make  room  for  him  we  abdicate  our  sovereignty 
over  alt  these  provinces;  and  we  withdraw 
■from  Rome,  transferring  the  seat  of  our  empire 
to  ByzantiiuR,  since  it  is  not  just  that  a 
terrestrial  emperor  should  retain  any  power 
where  God  places  the  head  of  religion."  The 
document  was  exposed  as  a  forgery  by  Lauren- 
tius  Valla  about  the  middle  of  the  15th 
century. 


and  till  the  Vandal  invasion  a  formidabl 
opponent  of  the  Roman  Church  in  the  Mediter- 
ranean provinces  of  Africa.  The  sect  was  not 
heretical,  but  was  the  first  to  separate  from  the 
Church  on  the  ground  of  discipline.  The  sect 
arose  out  of  dissensions  at  Carthage  over  the 
question  of  the  readmission  to  church  fellow- 
ship of  those  persons  who  in  Diocletian's  perse- 
cution had  denied  the  faith  either  explicitly  or 
JinpliciEly  by  giving  up  to  the  persecutors  the 
Christian  sacred  books.  On  that  ^int  they  were 
extreme  rigorists,  as  also  in  holding  that  a  priest 
or  deacon  could  not  validly  administer  baptism 
if  he  were  himself  in  a  state  of  sin.  When 
•Mansurius  was  consecrated  (wshop  of  Carthage 
the  faction  headed  by  one  Donahis  repudiated 
him  as  a  Iraditor  —  one  who  had  given  up  the 
sacred  books;  and  when  after  his  death  (311) 
Csecilian  became  bishop  of  Carthage  70  Nu- 
midian  bishops  refused  to  have  ccnnniunion  with 
him,  as  one  that  was  consecrated  by  a  Iradilor. 
They  set  up  a  rival  bishop.  Majorinus,  and  the 
schism  grew  steadily  vnder,  being  specially 
favored  by  the  peasants.  The  schismatics  were 
condemned  l^"  Mclchiades,  the  reigning  Pope, 
with  three  bishops  of  Gaul,  in  313.    This  judg- 


ment was  confirmed  the  tiext  year  by  tbc  Comidl 
of  Aries,  and  in  316  1^  tbe  Council  of  Uilan, 
convoked  tmder  the  protectioo  of  the  Emperor 
Constantine.  But  toe  Donatistt  paid  no  heed 
and  in  330  a  council  was  hekl  by  270  Donatist 
bishops,  who  denounced  their  opponentB  a3  here- 
tics. The  peace  not  onl^  of  the  Chixtch  but  of 
the  civil  state  was  seriously  C(»)proraiBed  by 
uprisings  of  the  fanatical  multitude  against  the 
Roman  Catholics  throughout  northern  Africa, 
to  repress  which  the  severe  laws  enacted  by  the 
enujerors  were  inefiective.  Saint  Av^stin^ 
bishop  of  Hippo  from  400  to  his  d«ath  in  430; 
labored  zealously  to  restore  peace  to  the  Church 
In  411  a  conference. with  279  of  their  bish^ 
was  held  at  Carthage  at  which  Saint  Augustine 
took  a  leading  part,  judgment  being  awarded  by 
the  imperial  representative  in  favor  of  the 
Roman  position.  The  sect  ear^  began  to  split 
up  into  independent  smaller  sects,  dley  were  de- 
prived of  civil  rights  in  414  and  rigorously  per- 
secuted ;  Ihey  are  little  heard  of  after  the  Vandal 
invasion  in  429,  disappearing  finally  two  cen- 
turies later  before  the  Saracenic  mvasion  of 
North  Africa.  Consult  the  works  of  Saint  Au- 
gustine; Bright,  'The  Age  of  the  Fathers* 
(London  1903);  Hamack,  'Der  Ursprung  des 
Donatismua'  (Freiburg  1883);  'History  of 
Dogma>  (English  trans.,  Bojton  18W-1900) ; 
Sparrow  Simpson,  'St.  Augustine  and  African 
Church  Divisions'  (New  York  1910).      - 

DONATUS,  d6-tia'tfis,  SMaa,  Roman 
KTammarian  and  commentator  who  lived  in  the 
4th  century.  He  wrote  an  elementary  work  on 
the  Latin  language,  'De  Octo  Partibus  Oratio- 
nis,'  which  served  as  a  guide  to  the  teaming  of 
Latin  in  tbe  Middle  Ages  and  formed  the 
groundwork  of  most  elementary  treatises  until 
recent  times.  It  was  one  of  tbe  books  most  fre- 
quently printed  at  the  commenctmcDt  of  the  art, 
several  editions  having  been  issued  from  bloclc 
even  before  the  invention  of  types.  Copies  of 
these  are  among  the  rarest  and  most  valuable 
of  bibliographical  treasures.  He  wae  also 
author  of  a  commentaiy  on  Terence. 

DONAU,   dS'now.     See   Danube. 

DONAUWORTH^  d6'now-y*rt, ,  Germany, 
watled  town  of  Bavana  at  the  junction  of  the 
Womiti  and  Danube,  at>out  2S  miles  north  by 
west  of  Augsburg.  It  contains  saw  mills,  brew- 
cries  and  machine  factories,  and  carries  on  ■ 
cwisiderable  trade  in  the  agricultural  products 
of  the  region.  A  great  live-stock  market,  the 
largest  in  Bavaria,  is  held  here  monthly.  The 
town  received  municipal  rights  in  the  l4th  cen-  ' 
tury,  becoming  a  free  city.  In  1607,  after  fric- 
tion between  the  Protestants  and  Catholics,  it 
was  occupied  by  the  Bavarians  who  sided  with 
the  members  of  the  Old  Church.  This  action 
was  one  of  the  moving  causes  of  the  Thir^ 
Years'  War.  The  Bavarians  lost  a  battle  here 
to  fhe  Duke  of  Marlborough  in  1704,  and  almost 
a  century  later,  in  ISOS,  it  was  again  the  battle- 
ground of  the  French  and  Auslrians,  the  latier 
being  worsted  Pop.  (1910)  5,500.  Consult 
Stieve,  'Der  Ursprung  dcs  dreisigjihrigen 
Krieges,*  Vol.  I,  'Der  Kampt  um  Donauworth' 
(Munich  1875). 

DONCASTBR,  England,  municipal  bor- 
ough in  the  West  Riding  of  Yorkshire,  on  the 
Don,  32  miles  south  of  York.  Here  are  situated 
the  locomotive  and. carriage  works  of  the  Great 
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Northern  Railway.  The  mmikipaHly  has  been 
progressive  in  all  forms  of  collective  enterprise, 
gas.  water,  electricity,  tramways  amd  racecourse 
being  owned  by  the  town.  It  has  long  been 
famous  for  its  annual  raees^  begun  in  1703. 
Nearby  are  the  rains  of  Comsborough  Castle, 
the  stronghold  of  Athelstan  in  Scott's  'Ivan- 
hoe.'     Pop.  30.516. 

DONDO,  don'do,  West  Africa,  town  in 
the  Portuguese  colony  of  Angola,  situated  at  tiie 
head  of  navigation  on  the  Coanza  River  and  mot 
far  from  the  Loanda  Railway.  It  has  «  consid- 
erable caravan  trade  and  is  an  import  cofiee 
market.  It  is  situated  in  a  very  fertile  re^n, 
but  the  eDervating  dimaie  of  this  portion  of 
the  Coanza  district  has  given  Donoo  the  un- 
enviable name  of  "the  furnace  of  Angola.* 
Dondo  has  steamship  commutlication  with 
I-oanda.    Pop.  3.000. 

DONDRAH,  don'dr*,  or  DONDERA 
HEAD,  the  southern  extremiljr  of  the  island 
of  Ceylon,  a  ateep  and  nigged  promoiMoiy,  for- 
merly the  site  of  a  temple. 

DONSGAL,  dfm'i-^r  Ireland,  town  at 
the  mouth  of  the  Eske,  in  the  County  of  Done- 
gal, 12  miles  northwest  of  Baltyshannon.  It  is 
surrounded  by  hills  and  nearby  are  lofty 
mountains.  Donegal  Castle,  ancient  seat  of  the 
O'Donnells  of  Tirconnell,  and  the  TUins  of  a 
Franciscan  monastery,  founded  in  14?4  by  the 
first  wife  of  Hugh  Roe,  are  near  the  town.  In 
this  monasteiy  were  written  the  famous  'Annala 
Righeachta  Eireaun,'  or  as  they  are  better 
known,  'Annals  of  the  Four  Masters,*  a  record 
of  Irish  history  to  1616,  finished  in  1636  by 
Michael  COery,  a  Frandsean  monk,  and  his 
associates,  two  of  whotn  were  also  named 
O'Clety-    Pop.  2,647. 

DONBGAL,  Ireland  (Irish,  Dun  tta  nGail, 
fort  of  the  foreigners,  i.e.,  the  Danish  corsairs), 
a  maritime  county  in  Ulster  province,  bounded 
on  the  north  and  west  by  the  Atlantic  Ocean, 
south  by  Leitrim  and  Fermana^  and  east  by 
Londonderry  and  Tyrone.  Its  area  is  1,193,^1 
acres  (about  1,868  square  mile;)  and  it  has  a 
much-Indented  coastline,  with  numerous  iilauids 
off  shore.  The  land  surface  is  motuitainous  and 
boggy  and  contains  numerous  loughs  (lakes) 
and  is  traversed  by  numerous  streams.  About 
35  per  cent  of  the  land  is  in  pasture.  Agricul- 
ture is  the  chief  occupation  of  the  inhabitants 
and  is  still  carried  on  by  primitive  mathods. 
Linen  and  woolen  cloths  are  manufactured. 
The  coastal  population  occupy  themselves  with 
the  fisheries  The  lakes  inland  are  favorite 
haunts  of  the  angler,  being  well  stocked  with 
salmon  and  other  food  fish.  Since  1841  the 
population  has  declined  steadily,  being  296^00 
in  that  year  and  only  168,537  in  191L 

DONBLSON,  Andrew  hcksont  American 
diplomatist :  b.  near  Nashville,  Tenn.,  25  Ave. 
1800;  d.  Memphis,  Tenn.,  26  June  18?1.  He 
was  graduated  at  the  United  States  Military 
Academy  tn  1S20,  and  entered  the  army  as  a 
lieutenant  of  engineers.  In  1822  he  resigned, 
studied  law  and  also  engaged  in  cotton  raising 
In  his  native  State.  He  was  private  secretary  to 
his  uncle.  President  Jackson,  in  1829-30;  Min- 
ister Plenipotentiary  to  PruBsia  and  later  to  the 
federal  government  of  Germany  (1846-^9)  ; 
was  editor  ol  the  Washington  Union  in  1851~ 
52;  was  candidate  of  die  American  party  for 


Vice-President,  and  after  his  defeat  retired  to 
private  life, 

D0NKT2,  di-nyels*,  or  SEVBRMOI 
DONETZ,  a  river  in  Russia  which,  rising  in 
the  government  of  Kursk,  Hows  almosf  due 
south  about  670  miles  into  the  Don,  of  which 
it  is  the  principal  affluent.  It  was  navigable 
down  to  the  I7th  century,  but  is  no  longer  so, 
except  in  time  of  floods,  owi:^  to  forest  denuda- 
tion.   In  its  basin  are  valuable  coal  mines. 


After  serving  in  the  British  and  French  a 
he  was  appointed  cokinial  governor'  of  New 
York  by  the  Duke  of  York  in  1682.  -  He  gave 
the  city  of  New  York  its  first  charter  in  t686, 
and  also  conferred  the  first  charter  on  Albany. 
He  sntceeded  to  the  earLdomof  Limerick  in 
1696  on  die  death  of  his  brother.  A  Catholic  in 
rcligian,  it  was  expected  that  in  conformity 
with  his  instructions,  be  wonia  ahow  great  re- 
spect for  French  claims  in  America,  but  instead 
he  disappointed  the  expectations  of  the  French 
court  by  strenuously  supporting  the  English 
coloaistB  and  claimed  for  England  territory  to 
the  soBth  of  tbe  Saint  Lawrence  and  the  Great 
Lakes,  including  sovereignty  over  the  IroqiK^s. 
In  1688,  .after  the  treaty  of  neutroHty  between 
the  French  and  Ecfilish  kin^  had  been  signed, 
Dongan  was  forced  to  resi|^,  and  wae  suc- 
ceeded hy  Andros.  After,  the  dethronereent  of 
James  II  he  suffered  some  persecution  and  did 
not  return  to  England  until  1691.  ' 

DONlPHAN,  Alexan<iier  WHQub,  Amer- 
ican military  officer:  b.  Mason  County,  Ky.,  9 
July  1808;  d.  Itichmond,  Mo.,  8  Aug!  1887.  He 
was  three  times  elected  to  the  Missouri  lepsla- 
ture.  He  served  in  the  Mexican  War,  captur- 
ing Chihuahua  after  an  unexpected  encounfcr 
with  an  army  of  4,000  men.  He  was  one  of 
the  peace  commissioners  at'  the  convention 
which  met  at  Washington  previous  to  the  Gyil 
War. 

DONIZETTI,  do-ne-dz6t'te,  Gsetano, 
Italian  composer:  b.  Bergamo.  25  Nov.  1797; 
d.  there,  8  April  1848.  He  studied  music  at 
Bologna  under  the  distinguished  Abbe  Mattei, 
and  was  for  some  time  in  the  military  service 
o£  Austria.  His  first  opera,  'Enrico  di  Bor- 
gogna,'  was  presented  at  Venice  in  1818.  In 
18&  his  'Zoraide  di  Granala'  gained  him  the 
honor  of  being  crowned  on  toe  Capitol.  In 
1830  appeared  his  'Anna  Bolena.'  which. first, 
with  'Lucreria  BonHs'  (1834)  and  <Luda  di 
Lammermoor>  (1835),  the  latter  the  most  pcij)- 
ular  of  his  wotlcs,  &c<}uired  for  him  a  European 
fame.  In  1835  Domzetti  was  appointed  pro- 
fessor of  counterpoint  at  the  Rojjal  College  of 
Naples,  but  removed  in  1840  to  Paris,  bringing 
with  him  three  new  operas,  'Les  martyrs,' 
<La  favorita'  and  'La  fille  du  regiment.'  Of 
his  odier  operas  none  except  'Linda  di  Cha- 
mouni>  (1842)  and  'Don  Pasquale'  (1843) 
achieved  any  special  triumph.  During  the  last 
four  years  of  hh  life  he  suffered  from  insanity. 
He  snowed  amazing  fecundity  in  comnosition 
and  was  the  author  of  64  operas.  He  also 
composed  with  great  rapidity,  his  'II  cam- 
panello  di  Notte'  (1836)  being  composed  (mu- 
sic and  libretto)  and  performed  all  within  nine 
days;  and  the  last  act  of   'La  favorite,'   hit 
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acknowledged  tnasterpiece,  was  composed  in 
from  three  to  four  hours.    He  was  exceedingly 

skilful  in  suiting  the  voices  for  which  he  wrote, 
had  dramatic  and  cotnic  talent  of  a  hi^  order 
and  great  melodic  fluency.  Consult  Ferris, 
'Great  Musical  Composers*   (New  York  188?). 


DONJON,  the  grand  or  principal 
manding  tower  or  keep  of  a  medixval  castle, 
frequently  raised  on  an  artificial  elevation.  The 
donjon  contained  the  great  hall  and  principal 
rooms  of  state  and  also,  on  the  lower  or  under- 
ground story,  the  prison  fortrcsi;  whence  the 
tem  dungeon. 

DONKEY.    See  Ass. 

DONNAY,  d6'ni',  Haurics  Charles, 
French -dramatist:  b.  Paris  1859.  In  1891  he 
made  his  debut  with  'Phnne,'  a  Greek  shadow 
play,  and  in  1892  produced  an  edaptation  of  the 
'I,yststTBta>  of  Aristophanei.  In  his  later 
works  he  has  abandoned  the  frWoloiu  attitude 
so  characteristic  of  his  early  work.  He  was 
elected  to  the  Academy  in  1907.  His  plays  in- 
clude 'Amants'  (1895);  (Douloureusc>  (1897); 
'L'Affranchie'  (1898);  'U  torrent'  (1898); 
<La  bascule^  (1901);  'L'Aulre  danger'  (1901); 
<U  retour  de  Jirusdem'  (19Q3),  a  caiicature 
of  Maot  Nordau;  <La  Pauonnc' ;  'Ifenage  de 
Uoltere>  (1912). 

DONNDORF,  dSn'dorf,  Karl  Adolf,  Ger- 
man scubtor:  b.  Weimar  1835.  He  was  a 
pupil  of  RieiKhel  in  Dresden,  and  finished 
'  the  Luther  monument  at  Worms  from  this 
master's  designs.  Famous  statues  from  his 
hand  are  those  of  Savonarola,  Frederi<;k  the 
Wife,  'ValdtKs'  and  'Mouniog  Magdeburg,' 
,  the  equestrian  statue  of  Grand  Duke  Karl 
August  in  the  Fiirstenplati,  Weimar,  He  also 
designed  and  executed  the  tombs  of  Robert 
Scbiunann  in  Bonn,  the  Kesstner  family  monu- 
ment at  Dresden,  the  statues  of  Peter  Cornelius 
in  Diisseldorf  and  of  Bach  in  fosenack  the 
'Angel  of  the  Resurrection'  at  Reineck  (lastle 
and  the  Tames  fountain  in  New  York.  Among 
his  most  celebrated  works  are  the  busts  of 
,  Bismarck  and  von  Moltke  in  the  National  Gal- 
'Icry,  Berlif^  which  are  considered  as  the  most 
characteristic  likenesses  of  these  leaders.  Re- 
cent works  of  Donndorf  are  the  equestrian 
statues  of  William  I  at  Saarbnick  (1904)  and 
at  Heidelberg  (1905)  and  the  national  monu- 
ment at  Hohensyburg,  Westphalia.  In  1876 
Donndorf  was  appointed  professor  at  Stuttgart 
and  in  1910  a  Donndorf  Museum  was  estab- 
lished at  Weimar. 


His  father,  John  Donne,  of  a  Welsh  family, 
was  an  ironmonger;  his  mother,  Elizabeth,  was 
the  daughter  of  John  Heywood.  His  father 
died  in  1575,  leaving  six  children,  whom  the 
mother  brotight  up  in  the  doctrines  of  the 
Catholic  Church.  In  October  1534  Donne  en- 
tered Hart  Hall,  Oxiord,  where  for  a  while 
his  roommate  was  Sir  Henry  Wolton.  After 
three  years  at  Oxford  he  seems  to  have  trav- 
eled on  the  Continent.  In  Uay  1592  he  was  ad- 
mitted 3t  Lincoln's  Inn.  For  some  time  he 
shared  his  rooms  with  Christopher  Brooke,  the 
poet,  through  whom  he  apparently  became  one 
of  the  group  of  young  London  poets,  and  who 
later  suffered  a  brief  imprisonment  for  com- 
plicity  in  Donne's  marriage,     In  1593   Donne 


suffered  for  the  first  time  some  of  that  persecu- 
tion which  had  pursued  his  family  because  of 
their  Roman  sympathies:  his  brother,  Henry 
Donne,  was  arrested  for  stielteriiM  a  proselyting 
priest,    William    Harrington.      Harrington   was 

eit  to  death  at  once  and  a  few  weeks  later 
enry   Donne    died   of    disease   contracted  in 

John  Donne  joined  the  expedition  of  Essex 
to  Cadiz  in  Jtme  1596.  In  August  of  that  year 
he  became  secretary  to  Sir  'Thomas  Egerton. 
Five  years  later  he  made  a  clandestine  marriage 
with  Anne,  daurfiter  of  Sir  George  More  and 
niece  of  Lady  ^^erton.  His  patron  and  his 
wife's  father  were  exceedingly  angry;  he  and 
the  friends  who  had  connived  at  the  elopement 
were  imprisoned,  and  all  hope  of  advancement 
throngh  Sir  Thomas  Egerton  was  lost.  In  a 
short  time  Donne  was  released  from  prison  and 


and  at  the  beginning  of  the  new  reign  he  s(  ^. 
the  king's  favor.  James  recognized  his  ability, 
but,  insisting  that  Donne  was  fitted  for  the 
Church,  he  promised  only  Churdi  preferment, 
and  Donne  seems  to  have  waited,  in  hope  of  a 
worldly  career. 

In  1611  he  traveled  on  the  Continent  as 
the  guest  of  Sir  Robert  and  Lady  Dniry,  upon 
the  death  of  whose  daughter  Elizabeth  he  wrote 
the  quaint  'Anatomie  of  the  World,'  remem- 
bered now  by  the  three  exquisite  lines  about 
•her  pure  and  eloquent  blood*  that  "spoke  in 
her  cheeks.*  On  his  return  the  following  year 
he  gave  himself  seriously  to  the  stuihr  of  theol- 
ogy.  Ordained  by  the  bishop  of  London  in 
1615,  he  became  rector  a  year  later  of  Keyston 
and  of  Sevenoaks.  But  a  more  important  op- 
portunitv  came  at  the  same  time,  in  the  appoint- 
ment as  preacher  to  Lincoln's  Itm.  Here  he 
immediately  proved  himself  tfie  most  eloquent 
pulpit  orator  of  his  day.  The  death  of  his  wife 
in  1617  saddened  his  life  permanently,  but  he 
seems  to  have  found  a  new  ambition,  far  from 
worldly,  in  the  use  of  the  sireal  powers  he  had 
discovered  so  late.  His  reputation  as  an  orator 
was  wide.  While  on  a  visit  to  (^rmany  in 
1619,  as  chaplain  to  Lord  Doncaster,  he  preached 
in  Germany  and  Holland  to  the  admiration  of 
his  hearers.  Shortly  after  his  return  to  Eng- 
land he  was  made  dean  of  Saint  Paul's. 

The  last  10  years  of  his  life  were  years  of 
honor.    Ifis  sermons  as  he  preached  them  and 

Sublished  them  were  of  extraordinary  popu- 
mty,  and  still  justify  his  fame.  His  Rreat 
mind  and  broad  experience  of  life  had  the 
added  grace  of  the  poet's  temperament,  and 
time  sweetened  his  nature,  whioi  in  youth  at 
least  was  intellectually  hard.  Toward  the  end 
of  his  life  his  health  gradually  failed,  and  at 
his  last  sermon,  preacjicd  before  the  king  at 
Whitehall  og  A>h  Wedncaday,  1631,  his  hearers 
and  he  were  conscious  that  he  would  never 
preach  again.    A  few  weeks  later  he  died. 

Donne's  poems  were  jiuhlishcd  posthumously 
in  1633.  Some  of  the  pieces  can  be  dated  ap- 
proximately by  their  context;  most  of  them 
mi^t  have  been  written  any  time  before  the 
last  15  years  of  bis  life.  The  sacred  poems, 
however,  are  naturally  referred  to  the  end  and 
the  secular  poems  to  the  beginning  of  his 
career;  the  satires  |)robably  belong  to  the  time 
when  he  was  seeking  court  favor  and  the 
epistles  to  the  same  time  or  slightly  later.    Ihe 
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funeral  poem;  mre  comparatively  ew  to  date; 
the  amatoTy  elegies,  it  is  to  be  toped,  were  the 
work  of  youth. 

Donne's  reputation  as  a  poet  was  great  dur- 
ing his  life,  before  his  poem&  were  published, 
and  his  love  poetry  shows  not  only  marked 
individualily,  but  also  the  influence  of  minor 
schools  of  (he  time.  In  bis  early  work  he  is 
dearly  a.  Cavalier  poet,  yet  his  genius  was  not 
by  nature  &tted  for  that  kind  of  soi^-writing. 
It  has  been  said  that  he  had  no  ear;  his  verse 
is  harsh;  and  in  spite  of  vigorous  defense  on 
the  part  of  his  admiren,  the  criticism  con- 
stantly recurs.  But  perhaps  it  is  truer  to  say 
that  Donne  had  too  much  intellect  for  the  kind 
of  verse  he  wrote  in;  the  brief  Cavalier  song 
was  no  room  for  his  robust  mind.  Except 
for  occasional  lines  of  great  beauty,  such  as 
those  mentioned  in  the  'Anatomic  of  the 
World'  and  those  of  the  lovely  'Break  of 
Day,'  his  form  of  expression  is  cramped,  and 
the  poem  as  a  whole  displays  no  convincitig 
proportion.  So  strong  is  the  intellect  in  his 
verse,  and  so  low  is  the  emotional  temperature, 
[hat  Ihou^t  and  image,  or  even  thoui^t  and 
word,  rarely  fuse ;  they  frequently  remain  stub- 
bornly unmated,  however  interesting  each  may 
be  in  itself.  This  is  equivalent  to  saying  that 
most  of  Donne's  verse  is  fanciful  rather  than 
imaginative;  and  if  it  be  added  that  he  had 
little  taste  in  selecting  the  image  for  hb  thought, 
it  will  be  seen  that  he  was  by  nature  fitted  to 
be  one  of  the  'fantastic*  school  —  indefd  the 
chief  fantastic  poet  in  English.  At  his  worst, 
as  in  the  ironical  verses,  "The  Indifferent,*  in 
praise  of  inconstanCT  in  lovers,  he  seems  to 
search  for  novelty  of  idea  at  all  costs,  and  the 
difficulty  of  his  crowded  lines  offers  little  re- 
ward at  last  to  the  reader's  patience.  At  his 
best,  as  in  the  famous  "Valediction  Forbidding 
Mourning,"  in  which  he  compares  the  parted 
lovers  to  the  pair  of  compasses,  the  ingenui^ 
of  the  fancy  gives  a  delight  of  its  own;  thouen 
its  defect  as  poetry  is  clear  in  the  fact  that  the 
attention  is  diverted  from  the  poet  and  his 
poem  to  his  astonishing  conceit.  The  vogue  of 
fantastic  poetry  gave  Donne  his  audience;  yet 
some  of  his  verses  have  a  smoothness  and  ease 
rare  in  him  —  such  as  the  almost  perfect  song, 
'Sweetest  love,  I  do  not  go,»  and  the  vigorous 
lines.  "The  Broken  Heart,^  containing  the  in- 
genious tDiage  of  the  broken  mirror,  which 
Byron  turned  to  his  own  good  account. 

An  intellect  so  energetic  as  Donne's  would 
not  ignore  such  a  strains  fashion  of  thought 
as  the  Precicuse  movement,  transplanted  from 
France  by  Henrietta  Maria.  "The  fantastic 
problems  of  that  school  as  to  the  place  of  love 
m  society,  their  perversions  of  Platonism,  ap- 
pealed to  his  genius.  The  influence  is  felt  tn 
several  of  his  poems,  but  chiefly  in  *The 
Ecstasy.' 

Donne's  sacred  poems  show  die  same  gen- 
eral characteristics  as  the  secular  versej  the  in- 
tellectual element  is  strong,  so  that  their  inter- 
est seems  usually  to  be  theological  rather  than 
religious ;  and  the  lack  of  constructive  lyric 
form  still  mars  any  total  effect.  But  the  note 
of  trifling,  which  went  with  the  e&rly  fantastic 
uttages,  IS  absent  from  this  sacred  verse ;  a 
great  nature  speaks  seriously  throughout,  even 
'houBh  none  of  the  poems  are  memorable.  The 
best  perhaps  is  the  'Litany.' 


Of  the  eleaes  the  ninth  is  the  best,  written 
in  honor  of  George  Herbert's  mother.  The 
others,  like  the  Satires,  are  made  upon  Latin 
models,  perhaps  as  academic  trifling,  but  with 
the  coarseness  which  the  age  easily  forgave  in 
Latin  imitations.  TTie  epistles  or  'Verse  Let- 
ters' are  interesting  for  some  of  the  persons 
to  whom  they  were  addressed  —  Christopher 
Brooke,  Sir  Henry  Wotion,  Isaak  Walton,  Ben 

It  has  been  the  fashion  to  praise  Donne's 
poetry  highly  and  to  make  a  merit  of  its  eccen- 
tricity. Its  real  merits,  of  an  intellectual  kind, 
are  great,  and  were  recognized  by  his  age,  but 
he  was  best  known  as  a  preacher.  In  the  pulpit 
his  keen  intellect,  his  gift  for  strtkinK  exures- 
sion  and  the  force  of  a  great  personality  deep- 
ened by  time  and  suffering,  found  room  for 
jtBt  expression. 

BibUognjAtf. — The  best  editions  are  those 
by  Grosart,  in  Fuller's  'Worthies'  Library ' ; 
Qiambers,  with  an  introduction  by  Saintsbury, 
in  the  'Muses'  Library';  and  Grierson.  For 
criticism,  consult  'Introductions'  to  the  above; 
Gosse,  'Life  and  Letters  of  J<4in  Donne' : 
and  ward's  'English  Poets.'  An  annotated 
edition,  edited  by  C.  E,  Merrill,  Jr.,  of  Etonne's 
'Letten  to  Several  Perstms  of  Honour*  was 
published  in  1912. 

John  Ersktn^ 
Proffssor  of  English,  Columbia  Uiuuertity. 

DONNELLY,  Blonor  Cecilia,  American 
author:  b.  Philadelphia,  Pa..  6  Sept.  183a 
Among  her  volumes  of  verse  are  'Out  of  Sweet 
Solitude';  'Domus  Dei';  'Legend  of  the  Best 
Beloved  and  Other  Poems';  'Crowned  with 
Stars' ;  'Hymn  of  the  Sacred  Heart' ;  'Children 
of  the  Golden  Sheaf  and  other  Poems.'  She 
has  also  written  several  prose  works,  including 
'Life  of  Father  Felix.' 

DONKELLY,  Ignatiaa,  American  prose 
writer  and  politician:  b.  Philadelphia,  3  Nov, 
1S31:  d.  Minneapolis.  Minn.,  2  Jaa  1901.  He 
was  prominent  in  Minnesota  politics,  being  at 
one  time  lieutenant-governor  of  the  State,  and 
from  1863-69  a  member  of  Congress,  but  was 
best  known  as  an  author.  Among  his  writings 
are  an  'Essay  on  the  Sonnets  of  Shakespeare' ; 
'Atlantis,  (he  Antediluvian  Worid'  (1882); 
and  'Ragnar6k»-  (1883).  In  'The  Great 
Cryptogram'  (1887).  he  endeavors  to  prove  by 
means  of  a  word-cipher  that  Francis  Bacon 
was  the  author  of  Shakespeare's  pla;^.  His 
theory  was  further  elaborated  in  'Cipher  in 
the  ShakesM^re  Plays'  <I900).  His  best- 
known  novel  is  'Cxsar's  Column'  (1890). 

DONNELLY,  Samtiel  Bratton,  American 
printer  and  labor  leader:  b.  Concord,  Pa.,  7 
Nov.  1866.  He  was  educated  in  the  high  schools 
of  Lewiston,  Pa„  and  the  State  Normal  School, 
Shippensburg;  Pa.,  and  tauj^t  in  the  country 
schools  of  Franklin  County,  Pa.,  in  1883-66. 
In  1886  he  began  learning  the  printing  trade 
and  in  1895-^  was  president  of  New  York 
Typographical  Union  No.  6  and  in  1898-1900 
of  the  International  Typographical  Union,  In- 
dianapolis, He  was  secretary  of  the  National 
Civic  Federation  1901-02,  and  of  the  Joint 
Arbitration  Board  of  the  New  York  Building 
Trades  Employers'  Association  from  I9(K  to 
1908.  From  1901  to  1908  he  also  served  as 
commissioner  oa  the  New  York  city  board  of 
education  and  from  1908  to  1913  was  miblic         , 
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printer  at  Washington.  Since  1Q13  he  has  been 
again  serving  as  secretary  of  the  Joint  Board 
of  the  New  York  Building  Trades  Employers' 
Association. 

DONNER,  don'ner,  Georg  Raphael,  Aus- 
trian sculptor :  b.  Essling,  Austria,  25  May 
1692;  d.  Vienna,  15  Feb.  1741.  He  studied  at 
the  Vientia  Academy  of  Architecture,  and  was 
employed  at  the  imperial  court  and  also  by 
Prince  Esterhazy.  Among  his  best  workf  are 
the  fountains  on  the  Mehlmarlct  and  at  the 
city  hall.  Vienna,  a  group  of  the  Crucifixion  in 
Gurk  Cathedral  and  a  statue  of  Charles  VI. 

DONNER,  Johann  Jakob  Christian,  Ger- 
man classical  scholar:  b.  Krefeld  1799;  d.  1875. 
He  was  educated  at  Tiibingen  and  from  1843  to 
1852  was  professor  at  Stuttgart.  He  resigned 
to  devote  himself  exclusivelv  to  literary  work. 
He  translated  the  Greek  and  Roman  poeti  into 
German  in  their  original  metres.  These  trans- 
lations include  the  satires  of  Juveual  (1821), 
Persius  (1822),  Sophocles  (1838-39;  Hlh  ed.. 
1889).  This  work  is  still  the  basis  for  nearly 
all  the  metrical  translations  of  Sophocles.  Other 
translations  followed :  Euripides  (1841-53), 
^schylus  (1854),  the  <Iliad'  <I8S7),  the 
'Odyssey>  (1859),  Pindar  (1860)  and  Aris- 
tophanes (1861),  Terence  (1864),  Plautus 
(1865)   and  Quintus  Smymarus   (1866). 

DONNYBROOK,  Ireland,  a  parbh  now 
included  within  the  parliamentary  Dotougli  of 
Dublin,  on  the  river  Dodder.  It  was  famous 
for  its  fairs,  abolished  since  1855,  which  used 
to  attract  vast  multitudes  and  seldom  passed 
oif  without  riot  and  bloodshed.     Pop.   19,472. 

DOHOGHUS,  John,  American  sculptor: 
b.  Chicago,  III.,  1857:  d.  New  Haven,  Conn., 
July  1903.  He  won  a  first  prize  over  many  com- 
petitors at  the  Chicago  Fair  for  a  classical 
group,  'Sophocles  Leading  the  Chorus  After 
the  Battle  of  Salamis,'  one  of  the  finest  speci- 
mens of  the  nude  in  AJnerican  art.  He  desigiKd 
the  'Saint  Paul'  in  the  Congressional  Library 
in  Washington,  the  'Saint  Louis  of  France' 
in  the  Appellate  Division  building  in  New  York, 
and  busts  of  Governor  Ames  and  John  Boyle 
O'Reilly  in  the  Boston  Public  Library.  Other 
works  were  his  'Venus'  and  'Diana,'  and  best 
kiu>wn  of  all,  his  'Egyptian  Ibis.' 

DONOUCOLI,  one.  of  the  small  species 
of  the  South  American  monkeys  of  the  genus 
Nycti/nthecus,  of  which  several  species  are  to 
be  found  between  Nicaragua  and  the  Amazon ; 
also  called  night  monkeys  and  devil  monkeys. 
They  are  small,  rather  thickly  built,  with  short, 
round  faces  encircled  by  a  ruff  of  whitish  fur, 
very  large,  staring,  yellowish  eyes,  and  have 
close,  soft,  woolly  fur,  and  busby,  non-prehen- 
sile tails.  All  are  arboreal  ana  nocturnal  in 
habit,  secreting  themselves  by  day  and  hunting 
at  night  for  the  insects,  small  birds  and  fruits 
on  wnich  they  feed;  and  uttering  loud,  cat-like 
howls.  They  make  amusing  pets,  but  are  very 
delicate. 

DONTENWILL,  AugtiBtin,  Canadian 
bishop :  b.  Birschwiller,  Alsace,  4  June  1857. 
He  was  educated  in  his  native  province  and  at 
Ottawa  University.  He  entered  the  Oblate 
order  in  1880;  was  consecrated  coadiulor 
bishop  of  New  Westminster,  22  Aug.  1897 : 
bishop  in  1899;  first  archbishop  of  Vancouver, 
7  Sept.  1908;  and  resigned  on  his  appointment. 


on  the  20th  of  the  same  monlli,  as  superior- 
general  of  the  Oblates,  with  the  title  of  titular 
archbishop  of  Ptolemais.     Resident  in   Rome. 

DONUS.  Pope  from  676  to  678.  He  is 
known  as  a  patron  of  architecture  and  adorned 
many  of  the  churches  of  Rome ;  he  also  com- 
pelled the  archbishop  of  Raveima  to  recognize 
his  authority.  Sometimes  a  Donus  I!  is  re- 
corded as  Pope  for  a  short  time  in  974,  but  this 
is  recognized  as  a  mistake,  due  to  an  error  of 
a  copyist 

DOO,  George  Thomas,  English  line-en- 
graver: b.  Christ  Church,  Hams,  6  Jan.  1800; 
a.  Sutton,  Surrey,  13  Nov.  1886.  He  made  him- 
self best  known  by  his  famous  plates  of  'Knoi 
Preaching,'  after  Wilkie;  of  Eastlake's  'Italian 
Pilgrims  Coming  in  Sight  of  Rome'. ;  by  his  ex- 
quisitely finished  heads  of  women  and  children, 
after  Lawrence,  and  by  his  engravings  from 
Raphael,  Correggio  and  others.  His  plate  of 
the  Calmady  children,  titled  'Nature,'  after 
Lawrence,  produced  in  1830,  ranks  as  his  mas- 
terpiece. He  was  court  engraver  to  William 
IV  and  Queen  Victoria,  and  in  1857  he  was 
elected  a  member  of  the  Royal  Academy. 
About  1853-55  he  painted  in  oils,  his  works  of 
this   class  being  mainly  portraits.     In    1864  he 


completed,  after  eight  siears'  work,  a  large  e 
ng  of  the  'Raising  of  I.azarus,'  by  Seba 
del  Piombo,  his  last  important  work 


D'OOGB.  do'ge,  Benjamin  Leonard,  Amer- 
ican universih'  professor :  b.  Grand  Rapids, 
Mich.,  1860.  He  was  graduated  at  the  Univer- 
sity of  Michigan  in  1881.  and  also  studied  at  the 
University  of  Bonn.  He  was  principal  of  the 
High  School  at  Coldwater,  Mich.,  in  1881-53. 
was  instructor  in  Latin  at  the  University  of 
Michigan  in  1884-85,  and  in  the  following  year 
became  professor  of  ancient  languages  at  the 
Michigan  State  Normal  College.  He  traveled 
and  studied  abroad  in  1899-1901.  and  again  in 
1908-09.  He  edited 'Colloquia  Latina'  (1888); 
•Viri  RomK*  (1895);  'Easy  Latin  for  Si^t 
Reading'  (1897)  ;  Cesar's  'Gallic  War'  (1898), 
and  'Second  Year  Latin'  (1899),  with  J.  B. 
Greenough  and  M.  G.  Daniell;  'Helps  to  the 
Study  of  Oassical  Mythology'  (1899)  ;  Cicero's 
'Select  Orations'  (1901);  a.atin  Composition' 
(1901)  ;  'Latin  Composition  for  Secondary' 
Schools'  (1904);  'Latin  for  Beginncrs>  (1910: 
2d  ed..  1911). 

D'OOGS,  Httrtin  Luther,  American  class- 
ical scholar;  b.  Zonnenarie,  Netherlands,  17  July 


01  D.Ph.  at  the  Universi^  of  Leipzig  in 
1873,  From  1870  to  1912  he  was  professor  ot 
Greek  in  the  University  of  Michigan.  In  1873 
he  entered  the  ministry  of  the  Congregational 
Church  and  was  director  of  the  American 
School  of  Classical  Studies  at  Athens  in  I88&- 
87,  and  president  of  the  American  Philological 
Association  in  1884.  He  edited  Demosthenes' 
'De  Corona'  (1888).  and  Sophocles'  'Antigone' 
(1885),  and  wrote  'The  Acropolis  at  Athens' 
(New  York  1909).  He  contributed  also  to 
various  periodicals. 

DOOLEY,  Mr.    See  Dunne,  Finlct  Pina 

DOOLITTLB,   Charles  Camp,   American 

soldier;  b.  Burlington,  Vt.,  16  March  1832;  d. 

1903.    He  entered  the  volunteer  service  during 

the  Civil  War,  becoming  colonel  in  1862..  He  led 
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a  bngade  at  Nashvithv  asd  was  ca _.     _ 

the  nonhem  district  of  Louisiana  in  1S65.  In 
June  1865  he  was  made  major-general  of  vol- 
unteers and  was  raustered  out  of  service  in 
November  of  the  same  year.  He  moved  to 
Toledo,  Ohio,  where  he  was  cashier  of  the 
Merchants'  National  Bank. 


In  1873--75  he  took  part  in  the  survey  of  the 
northern  boundary  of  the  United  Stales  from 
the  Lake  of  the  Woods  to  the  Rocky  Uouo- 


Lehigh  University,  and  from  1895  to  1912  was 
professor  of  astronomy  in  the  Universi^  of 
Pennsylvania.  His  principal  work  has  been  in 
the  branch  of  astronomy  known  as  practical 
astronomy,  on  which  subject  he  has  written  a 
well-known  textbook  for  the  nse  of  advanced 
students.  He  was  one  of  the  first  systematic 
observers  of  the  variations  of  latitudes  upon  the 
earth,  his  research  observations  in  this  field 
having  been  begun  in  1876  and  continued  with 
almost  no  interruption  for  a  period  of  35  years. 
During-  the  last  eight  years  observations  were 
made  on  each  night,  both  with  the  zenith  tele- 
scope and  with  a  very  utitisual  instrument  catted 
a  lenith  tube,  for  the  purpose  of  finding  whether 
certain  observed,  small  changes  in  the  latitude 
of  a  station  were  real  or  whether  they  were  due 
to  imperfections  in  the  instmrnent  employed. 
It  was  found  that  these  changes  were  indicated 
by  the  observations  of  both  instruments.  Dr. 
tioolittle  is  now  professor  emeritus  in  the  Uni- 
versity of  Pennsylvania.  He  was  treasurer  of 
the  Astronomical  and  Aslrophj-aital  Society  of 
America  from  1899  to  1905,  and  after  1909,  a 
vice-president  of  the  American  Association  for 
the  Advancement  of  Science  in  1893  and  a 
curator  of  the  American  Philosophical  Society. 

DOOLITTLE,  Eric,  American  astronomer: 
b.  Ontario,  Ind.  26  July  1869.  He  was  gradu- 
ated at  Lehigh  University  in  1891,  and  became 
instructor  in  astronomy  there  in  1891-92;  in 
the  State  University  of  Iowa  1892-93,  and  as- 
sistant professor  of  astronomy  in  the  University 
of  Pennsylvania  1896-1912,  and  professor  of 
astronomy  and  director  of  the  Flower  Astro- 
nomical Observatory  in  the  University  of  Penn- 
sylvania since  1912.  His  principal  contribution 
to  astronomy  from  the  theoretical  side  was  a 
computation  of  the  secular  perturbations  of  the 
elements  of  the  orWts  of  the  four  inner  planets, 
employing  in  this  work  a  method  first  fully 
developed  by  G.  W.  Hill  and  not  hitherto  applied 
in  this  connection.  Outstanding,  minute  errors 
in  the  motions  of  these  bodies,  not  fully  ac- 
counted for  by  the  distributing  gravitational 
pull  of  the  known  planets,  were  verified  by  the 
new  computation.  His  work  in  practical  astron- 
omy consists  of  a  continuous  series  of  measures 
of  double  stars,  begun  in  189S  and  published  in 
several  volumes  by  the  University  of  Pennsyl- 
vania, and  in  the  labor  of  ejttending  the  'Gen- 
eral Catalogue'  of  S.  W.  Bumham  (q.v.)  and 
keeping  this  work  complete  to  date. 

DOOM,  the  old  name  for  the  *Last  Jiidg- 
ment,*  a  subject  usually  chosen  for  paintings 
over  the  chancel  arch  in  parochial  churches  m 
Eagland.  Dooms  were  executed  in  distemper, 
and  are  of  constant  occurrence.     In  the  reign 


of  Edward  VI  these  representations  were  ef- 
faced, or  washed  over,  as  superstitious. 

DOOM  PALH,  or  DOUH  PALM,  a 
palm-tree,  Hyphtene  tkeboica,  whose  branches 
temiinate  in  a  tuft  of  large  fan-shaped  leaves. 
It  is  a  native  of  Arabia,  is  prevalent  in  Upper 
Egypt  and  central  Africa  and  sometimes  reaches 
a  height  of  SO  feet.  The  fruit  is  about  the  size 
of  an  apple;  it  has  a  6brous  mealy  rind,  which 
tastes  like  gingerbread  (whence  the  name  ginger- 
bread-tree sometimes  applied  to  this  palm),  aod 
is  eaten  by  the  poorer  inhabitants  of  Upper 
Egypt,  where  it  grows.  An  infusion  of  the 
rind,  gently  aperient,  is  also  used  as  a  cooling 
drink  in  fevers.  The  seed  is  homy  and  i^  made 
into  beads  and  small  ornaments.  Ropes  are 
made  of  the  fibres  of  the  leaf-stalks. 

DOOMSDAY  or  DOHBSDAY  BOOK, 
the  record  of  a  statistical  survey  of  England, 
made  by  royal  authority  in  the  reign  of  WUIiam 
the  Comtueror.  The  origin  of  the  name  has 
be<n  much  disputed.  Popularly  it  has  often 
been  associated  with  the  final  day  of  judgment. 
There  was  a  doom-book  or  dom-boc  (q.v.)  com- 
posed in  the  reign  of  King  Alfred,  which  con- 
tained a  collection  of  the  laws  and  customs  of 
the  kingdom,  and  the  doomsday  book  is  con- 
jectured to  have  taken  its  name  from  the  fact 
of  its  containing  the  authoritative  data  on 
which  legal  decisions  in  regard  to  land  and  other 
collater^  properly  were  to  be  given.  The  gen- 
eral survey  of  the  kingdom  was  ordered  at 
Christmas  1065,  and  completed  in  the  following 
year.  It  was  made  by  commissioners  appointed 
by  the  long,  who  collected  (he  particulars  at 
inquests  from  a  sworn  jury,  consisting  of 
sheriffs,  lords  of  manors,  presbyters,  faadiffs, 
villains ;  all  the  classes,  in  short,  interested  in 
the  matter.  The  information  collected  consisted 
in  speci.&calions  of  the  extent  of  land  in  each 
district,  their  proprietors,  tenure  and  value; 
the  state  oi  culture,  namely,  the  quantity  of 
meadow,  pasture,  wood  and  arable  land;  in 
some  counties  the  number  of  tenants,  villains, 
colarii  and  servi;  even  the  sheep  and  cattle 
on  the  different  estates  were  taken,  but  these 
were  not  entered  in  the  permanent  record. 
Northumberland  and  Durham  were  omitted  and 
the  northern  part  of  Cumberland  and  of  West- 
moreland. The  original  'Doomsday  Book'  is 
preserved  in  the  record  office.  It  consists  of 
two  volumes ;  one  folio,  one  quarto.  The  re- 
publication of  this  valuable  record  was  under- 
taken in  1767  and  completed  in  1783,  Perfect 
facsimiles  of  the  whole  book  in  photozincog- 
raphy have  also  been  made. 

Taxes  were  levied  on  the  basis  of  the  dooms- 
day book  until  1522,  when  as  a  result  of  another 
survey,  the  'New  Doomsday  Book'  was  com- 
piled. 'The  Victoria  Counly  History'  gives  a 
translation  of  the  old  doomsday  text  for  each 
cotmty  with  a  commentary  and  map. 

Consult  Ballard,  'The  Doomsday  Boroudu> 
(Oxford  1904);  and  'The  Doomsday  Inquiry* 
(London  1906) ;  Ellis,  H.,  'General  Introduction 
to  Domesday  Book'  (2  vols.,  ib.  1833).;  Mait- 
land,  F.  W.,  'Domesday  Book  and  Beyond'  (ib. 
1897) ;  Round,  J.  H.,  'Feudal  England'  (ib. 
1895) ;  VinogradofT,  *Villainwe  in  England* 
(ib.  1892). 

DOOM,    a    river    in    Ayrshire,    Scotland, 
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whii^  after  a  noithwMterty  course  of  27  miles 
flows  into  the  Firth  of  Oyde  two  miles  south 
of  Ayr.    It  is  celebrated  in  the  poems  of  Bams. 

DOOR,  a  wooden  or  metal,  sometimes  stone 
frame  or  panel  constructed  to  open  and  shut 
on  hinges;  used  for  entrances  to  buildings, 
rooms,  etc.  Sometimes  made  of  one  piece,  but 
generally  of  several  sections  framed  together. 
The  doors  of  ancient  Egypt  and  kindred  coun- 
tries swing  upon  vertical  pintles  which  pro- 
jected from  the  top  and  bottom  of  the  door 
mto  sockets  above  and  below.  In  China  and 
other  Eastern  countries  doors  may  be  seen  to- 
day swinging  on  jnvots.  In  modern  carpentry, 
doors  are  classifled  under  two  general  heads; 
batten-doors  and  panel-doors.  The  former  are 
made  of  two  or  more  boards  placed  longitudi- 
nally and  held  together  by  transverse  rails. 
The  latter  are  formed  of  a  skeleton  frame  work 
into  which  is  fitted  loigths  of  thin  board  called 
panels.  Folding  and  sliding  doors  have  been 
improvements  upon  the  hinge  variety,  working 
on  tracks  or  grooves  and  having  the  particular 
value  of  saving  space.    See  also  SwiKCiKt;  Doors. 

The  doors  of  antiquity  are  little  known  to 
us;  the  oldest  in  existence,  those  of  the  temple 
at  Balawat,  now  in  the  British  Museum,  have 
their  tenons  sheathed  in  bronze.  The  doors  of 
the  Pantheon  date  from  the  2d  century;  two  of 
the  Roman  period  are  in  the  Lateran  Basilica 
at  Rome.  The  door  of  the  church  of  the 
Nativity  at  Jerusalem  (6d)  century)  is  covered 
with  bronze  plates;  those  of  the  church  of  Saint 
Sophia.  Constantinople  date  from  the  8th  cen-  ' 
tury.  The  doors  made  in  Italy  during  the 
Renaissance  period  were  of  very  simple  con- 
struction; those  in  Germany  and  France  during 
the  same  period  were  by  contrast  ornate  and 
elaborately  carved. 

DOORGA,  in  Hindu  mythology  the.  prin- 
cipal wife  (lO-armed)  of  Siva,  one  of  the  gods 
belonging  to  the  Hindu  triad.  She  has  many 
names  and  varied  characteristics.  In  Bengal  the 
name  Doorga  is  her  appropriate  appellation,  and 
was  given  her  by  transference  from  the  giant 
Dooi^a,  whom  she  slew.  In  this  presidency  a 
10  days'  celebration  in  her  honor  is  annually 
celebrated.  In  southern  and  western  India  she 
is  called  Purwutee.  or  Parvati. 

DOORNBOOH  (Acacia  horridah  a  tree 
common  in  South  Africa,  The  name  'thorn- 
tree,*  given  to  it  by  the  Dutch  colonists,  and  the 
botanical  specific  name  are  due  to  the  number 
and  sharpness  of  its  spines.  It  seldom  much 
exceeds  30  feet  in  height,  but  its  timber  is  hard 
and  tough,  and  is  much  used  for  house-carpen- 
try, etc.    See  Acacia. 

DOPE  (from  Dutch  doofi,  sauce)  is  a 
'  descriptive  term  meaning  any  thick  liquid  like 
molasses:  a  thick  sauce  or  gruel  or  other  vis- 
cous fluid  or  pasty  thing  usea  for  eating  is  called 
a  dope.  By  extension  used  vulgarly  for  any 
narcotic 'or  drug.  Also  (1)  a  thick  pasty  lubri- 
cant like  axle-grease.  (2)  Fillers  used  in  paint- 
ing to  hll  the  pores  of  the  wood  and  prevent 
the  absorption  of  the  paint  or  varnish  subse- 
quently applied  to  the  wood.  (3)  A  preparation 
of  pitch,  tallow  and  other  ingredients  which, 
when  applied  to  the  bottoms  of  shoes,  will  en- 
able the  wearer  to  lightly  glide  over  softened 
snow.     (4)  Any  absorbent  material,  as  cotton- 


waste  for  holding  axle-grease  or  kieselgubr  for 
holding  nitro-plycerine.  (5)  A  stupefying  sub^ 
stance  like  opium  or  chloral  hydrate.  For  dy- 
namite dopes  see  Explosives. 

DOPPLER,  Christian,  Austrian  mathe- 
matician and  physicist:  b.  Salzburg  Austria,  30 
Nov.  1803;  d.  17  March  1853.  He  was  professor 
of  mathematics  at  Prague  1841-47,  and  at  Vi- 
enna held  a  similar  post  in  the  Polytechnikum 
184ft-51.  For  the  last  two  years  of  his  hfe  he 
was  director  of  the  physical  institute  at  Vienna 
University.  He  publi^ed  'Ueber  das  farbige 
Licht  der  Doppelsteme'  (1842) ;  'Versuch  einer 
systematischen  Klassifikation  der  Farben* 
(1848) ;  *AbhatidIungen>  ^ed.  by  Lorenj:.  1907), 
etc.,  and  made  known  the  noted  *Doppler's 
Principle*  (q.v.). 

DOPPLER*S  PRINCIPLE,  a  name  given- 
to  the  physical  law  (first  enunciated  in  1842  by 
Christian  Doppler  of  Prague),  that  the  appar- 
ent wave-length  of  sound  or  light  depends  upon 
the  velocities  of  the  observer  and  of  the  source 
from  which  the  radiation  proceeds.  For  the 
sake  of  illustration,  let  the  source  of  the  radia- 
tion be  stationary  with  respect  to  the  mediwn 
that  transmits  the  waves,  and  let  the  velocity  of 
the  waves  in  this  medium  be  V.  If  N  is  the 
number  of  waves  of  a  certain  definite  wave- 
length that  the  source  emits  every  second,  thai 
the  observer  will  also  receive  N  of  these  waves 
every  second,  provided  hie  remains  stationary. 
If  the  observer  is  moving,  however,  the  case  is 
different.  For  example  suimose  that  he  is 
receding  from  the  source  of  the  radiation  with 
a  uniform  velocity  v,  and  consider  what  hap* 
petis  in  the  course  of  a  single  second.  During 
this  second  N  waves  reach  his  initial  positioiL 
iust_  as  before;  but  at  the  end  of  the  secona 
he  is  V  units  of  distance  beyond  that  initial 
position,  and  hence  it  is  imposaible  that  all  of 
these  N  waves  can  have  reached  him.  The 
deficit  will  evidently  be  equal  to  the  nnmber  of 
waves  whose  combined  lengths  would  just 
measure  v.  But  the  source  sends  out  N  waves 
every  second,  and  when  the  last  of  these  N  is 
just  leaving  the  source,  the  first  one  of  the 
series  has  proceded  to  a  distance  V.  Hence 
V 
we  know  that  the'length  of  one  wave  is — ; 


and  to  find  the  number  of  wa 
required  to  fill  the  distance  v 
divide  V  by  (he  length  of  a 


s  that  would  be 
ve  have  only  to 
igle  wavefthat 


is,  we  have  to  divide  it  by—.    Hence  the  ob- 

N 
server's  motion  will   diminish  the  niunber  of 
Nv 

waves  that  reach  him  every  second  by  , 

V 
and,  therefore,  when  he  is  receditig  from  the 
source  with  the  velocity  v,  he  will  receive  only 

Nv           N(V  — v) 
jg oj  waves  per  second 

V  V 

The  result  will  be,  that  the  wave-length  of  the 
sound  (or  light)  will  appear  to  him  to  be  longer 
than  it  really  is.  The  same  line  of  reasoning 
will  show  that  if  the  observer  is  stationary  and 
the  source  is  receding  with  a  velocity  i 
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number  of  waves  that  the  observer  wiHreceiTie 

NV 
per  MGonil  will  be .    If  the  motioii  ia  tuch 

V  +  Y 

as  to  diminish  the  distance  inuead  of  increaHng 
it,  the  algebraic  sign  of  v  tniut  be  reversed  in 
the  toregoin?  fonmifae. 

The  most  familiar  example  of  Eh^ptct'i 
principle  is  afforded  bj  the  sudden  change  in 
the  apparent  pitch  of  a  lotnding  bell  or  whistle 
on  an  express  train  moving  at  high  speed.  If 
the  observer  sta^ids  dose  to  the  tiick,  the  pitdi 
falls  suddenly  and  veir  markedly,  as  the  loco- 
motive passes  him.  The  most  important  appli- 
cations of  the  principle,  however,  are  in 
astronomy,  in  connection  with  the  meamrfr- 
ment  of  die  velocities  of  the  celestial  bodies^  1^ 
observing  the  displacement .  that  thdr  motian 
jiroduces  in  the  positions  of  the  lines  of  their 
spectra.  (See  SpECTi)03a»«).  If  the  earth  is 
approaching  a  heavenly  bo^,  the  Unes  in  the 
spectriun  of  that  body  are  all  shifted  tUghtly 
toward  the  violet  end,  owing  to  the  apparent 
sbortening  of  each  wave  length  by  the  motion. 
If  the  earth  and  the  heavenly  body  are  receding 
from  each  other,  there  is  a  similar  displace- 
ment of  the  lines  tovrard  the  red  etid.  TIm 
rotation  of  Saturn's  rings  has  been  experi- 
mentally demonstrated  in  this  way,  and  the 
velocities  of  approach  and  recession  of  many  of 
the  brighter  fixed  stars  have  alio  been  de- 
termined. Certain  stars  have  been  demoa- 
slrated  to  be  double,  by  the  discovery  that  the 
lines  of  their  Spectra  are  perio(£cally  donUe 
and  single ;  the  lines  awearing  single  when  the 
relative  motion  of  the  two  componenia  is 
perpendicular  to  the  tine  of  sight,  and  donUc 
when  the  positions  of  the  component  stars  are 
such  that  one  star  is  approacfaiog  the  earth 
while  the  other  is  receding  from  it.  The  orbits 
of  certain  of  these  stars  hare  been  deteimined 
by  such  measurements,  even  when  the  compo- 
nents of  the  systems  are  so  dose  together  tMt 
no  telescope  can  show  them  separately,  nor 
make  them  appear  otherwise  than  as  a  sin^ 
point  of  light.     See  DOUBLE  Stars. 

DOPPLERITE  (named  after  Christian 
Doppler,  the  first  to  bring  it  to  notice),  an 
amorphous  mineral  occurring  in  elastic  or 
partly  jeily-like  masses  found  in  peat-bedt  in 
Styria  and  Switierland,  and  regarded  as  a 
fossil  peat.  When  fresh  it  is  a  brownish-black, 
with  a  dull  brown  streak  and  greasy  subvitreous 
lustre,  insoluble  in  alcohol  or  ether.  Dopplcritc 
is  also  the  name  of  a  related  mineral,  grayish, 
cai^iy  aiid  plastic  in  the  fingers  when  fresh. 

DOR,  or  BONGO  (q.v.),  the  names  given 
to  a  mixed  tribe  of  negroes  Unng  in  north 
central  Africa,  in  the  lowlands  of  the  fiahr- 
cl-Ghazal,  An ^lo- Egyptian  Sudan.  The  race  is 
of  medium  size,  attaining  splendid  muscular 
de\'elopnient.  TTieir  skin  is  red-brown;  they 
live  in  well-bnilt  huts,  their  main  emplo^ent 
is  agriculture,  and  they  have  the  reputation  of 
being  industiious  and  amenable.  The  women 
tattoo  the  upper  part  of  the  body,  and  as  orna- 
ments wear  rings  and  straws  through  the  lips 
and  nostrils.  They  are  noted  for  remarkable 
productions  in  iron  (which  is  their  currency) 
and  wood  work.  Consult  Schwdnfurth,  'The 
Heart   of  Africa>   (London  1873). 

DOR,  or  DOKR,  a  spedes  of  beetle,  be- 
longing   to   the    family   of    earth-boms;    the ' 


cock-chafer  of  Europe.  It  is  o£  a  glossy  violet, 
black  or  de(t>  ^eenish-tiJack.  The  club  of  the 
antciLue  is  yellDwish,  the  elytra  smooth,  but  , 
slightly  punctate^  as  is  the  thorax.  It  may: 
often  be  seen  flying  about  in  the  scuiuner 
evenings.  Its  sice  and  weight  render  it  very 
unwieldy  on  the  wing,  so  that  it  has  but  litde 
power  of  guiding  itself,  and  apparently  none  , 
of  cheddng  its  ooorse  quiddy,  fof  it  strikes 
agaimt  all  kinds  of  objects,  bat  without  luffer- 
~       fen    ■      -  ■ 


■  dorr-beetle.  , 


ing  any   hurt.     The   female  lays  its   ^gs  in 
patches   of    cow-dung.     It    is   about   an   inch 
long.      Ft   is    also   called    dor- 
dor-fly  and  buiiard-fly. 

DOR,  or  HONT  DORE,  mlA'  d6r  (often 
written  Mont  d'Or),  a  cba^  of  mountains  iU' 
France  belonging  to  the  group  of  the  Auvcrgne 
Mountains,  in  the  department  of  Puy'ie-Dmae. 
They  are  of  volcanic  foimatioi).  Tlie  Puy-dc~ 
Saucy,  the  highest  peak  of  central  France,  ia 
6,1W)  feet. 

DORA,  a  facetious  abbreviation  of  the 
British  Defense  of  the  Realm  Act. 

DORA  D'ISTRIA,  des'tre-S,  pseudonym 
of  Elwia  Ghica,  Ruounian  author:  b.  Bucha- 
rest,'22  Jan.  18Z9;  d.  Florence,  Italy,  20  Nov. 
188&  She  married  the  Russian  Prince  Koliow^ 
Massalsky.  Her  first  wor^  'Monastic  Ijfe  in 
the  Eastern  Church,*  alleges  monastidsm  to  be 
the  prindpal  obstacle  to  dviliiation  in  eastern 
and  southern  Enrope.  Her  other  works  in- 
clude 'German  Switierland';  'Women  in  the 
East* ;  'Women,  by  a  Woman. >  She  con- 
tributed man^  literary  and  historical  essaysto 
German,  Italian,  French,  and  Greek  periodicals. 
Her  stiidies  on  Albanian  poetry  gave  rise  to 
a  nationalistic  and  literary  movement  among 
the  Albanians. 

DORCAS  GAZSLVEi,  the  best  known  of 
the  ^enus  of  gazelles,  very  common  in  northern 
Af nca, .  Asia  Minor,  Arabia  and  Syria.  It 
attains  a  height  of  two  fcet^  has  taperitig 
ringed  horns  from  9  to  10  inches  long;  and  is 
of  a  tawn>;  color  with  white  under  parts.  It  is 
noted  for  its  speed,  is  naturally  very  wild,  but 
easily  becomes  domesticated,  and  owing  to  its 
beauty  and  gracefulness  is  freguently  alluded 
to  in  Oriental  poetry.  Its  name  is  derived  from 
the  Greek  iopKi^,  through  ifpiiOdai,^  to  look,' 
owing  to  the  size  and  brightness  of  its  eyes. 

DORCHESTER  (ancient  Roman  DuRNo- 
VAKIA  or  Dukinuh),  England,  a  mtuiidpal  bor- 
ough, the  county  town  of  Dorsetshire,  six  miles 
north  of  Weymouth.  It  has  a  considerable 
agricultural  trade,  and  cavalry  and  infantry 
barracks.  In  March  1645  Cromwell  held  the 
town  as  his  headquarters  with  4,000  men,  and  in 
1685  Judge  Jeffreys  held  his  "Hjloody  assiie* 
here,  when  292  received  sentence  of  death  as 
being  Implicated  in  Monmouth's  Rebellion.  A 
Roman  amphitheatre,  in  a  good  state  of  preser- 
vation, is  near  the  town.    Pop.  9,842. 

DORCHESTBR,  Mass.,  since  1870  one  of 
the  wards  of  the  ciiy  of  Boston,  Dorchester, 
originally  called  Matlapan.  was  settled  in  1630 
by  the  Puritans,  but  the  name  was  soon 
changed  to  Dorchester  in  memory  of  the  £ng- 
iish  home  of  soma  of  the  settlers,  Dorchester 
was  settled  before  Charleston  and  Boston.  In . 
1633  its  territory.or  township  extended  altsosl- 
to  the  borders  of  the  Rhode  Idand  CcJony, 
over  35  miles  distant,  and  was  then  kaoytn  as 
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"y«  greatest  towne  in  New  England.*  Here  the 
'  form  of  special  township  govemmeot,  since  so 
characteristic  of  New  England,  was  first  insti- 
tuted The  town  of  Windsor,  Conn.,  was 
founded  in  1636  by  Roger  Ludlow  and  a  com- 
pany of  Dorchester  citizens  and  toward  the 
close  of  the  century,  in  1695,  it  sent  another 
colonizing  company  to  South  Carolina.  It  was 
by  fortifying  Dorchester  Heights  in  March 
1776  that  Washington  forced  the  evacuation  of 
Boston  by  the  British-  army.  The  place  is  noted 
as  the  birthplace  of  Edward  Everett.  The 
population  is  counted  as  a  part  of  diat  of  ' 
Boston. 

DORCHESTER,  New  Bruniwick,  town, 
coimty  seat  of  Westmoreland  County,  at  the 
junction  where  two  small  rivers  enter  Shepody 
Bay,  and  on  die  Intercolonial  Railway.  The 
industries  are  principally  ship-building  and 
nearby  gtrarrying,  from  which  great  quantities 
of  bmlding  stone  are  exported.  Coal  and  lum- 
ber are  also  exported  in  large  quaniUies.  It 
contains  a  woolen  mill  and  the  penitentiary  of 
the  Maritime  Provinces.  It  has  an  excdlent 
harbor.    Pop  1,080. 

DORCHESTER  HEIGHTS,  now  SOUTH 
BOSTON.  Mass.  This  hill  on  the  peninsula, 
southeast  of  Boston  proper,  across  a  navigable 
charnei,  commands  uie  city ;  and  in  the  Revo- 
lution, when  Boston  was  held  by  Howe  in  the 
winter  of  1775-76,  it  was  obviously  of  the  first 
importance  to  fortify  it.  Howe  ne^ected  to  do 
so,  and  on  the  evening  of  4  March  1776,  under 
Washington's  orders,  Gen.  John  Thomas,  with 
some  2,500  men  and  the  proper  implements, 
look  possession  of  the  heights,  aijd  by  the  next 
mommg  a  sufficient  entrenchment  had  been 
thrown  up.  Howe  promptly  agreed  Co  evacuate 
Boston  if  unmolested,  and  did  so  on  the  17th. 
leaving  all  his  guns  and  supplies  wnharrtied  for 
the  Americans. 

DOHDOGNE,  dor'don'y*',  a  department 
of  southwestern  France,  which  includes  the 
greater  part  of  the  ancient  province  of  Pfri- 
gord.  and  small  portions  of  Limousin,  An- 
goumois  and  Saintonge.  Area,  3,550  square 
miles,  of  which  about  a  third  is  fit  for  the  plow. 
The  chief  minerals  are  iron,  which  is  abun- 
dant, state,  limestone,  marble  and  other  Stone. 
Mining,  iron  manufacture,  etc.,  are  carried  on 
to  a  considerable  extent,  and  there  are  a  num- 
ber of  vineyards.  Also  noted  for  its  production 
of  wines  and  truffles.  The  climate  is  mild,  but 
somewhat  changeable.  The  river  Dordogne, 
principal  river  of  the  department,'  rises  on  the 
Hanks  of  the  Puy-dc-Sancy,  flows  west-south- 
west, and  after  a  course  of  305  miles  unites 
with  the  Garonne  in  forming  the  Gironde. 
Pop.  437,432. 

DORDOGNE,  a  river  of  south  central 
France,  formed  by  the  union  of  the  Dor  and 
Dogue  at  the  base  of  Mount  Dore  and  flowing 
west  for  305  miles,  uniting  with  the  Garonne 
about  15  miles  north  of  Bordeaux.  The  river 
is  navigable  for  steamers  for  nearly  190  miles. 

DORDRECHT,  dor'dr^Kt.    See  Dort. 

DORS,  do'ra'.  Paul  Gtutave,  French  artist: 
b.  Strassburg.  6  Jan.  1832;  d.  Paris,  23  Jan. 
1883.  He  early  showed  signs  of  remarkable 
artistic  talent :  after  his  fourth  year  he  was 
seldom  without  a  pendl  in  his  hand,  and  in  his 
lldi  year  he  executed  drawings  on  borrowed 


lidiognphic  stones.  Id  1847  he  was  sent  to 
the  Lycee  Charlemagne  at  Paris  and  presently 
his  remarkable  skill  as  a  designer  and  orauc^tS' 
man  of  humorous  and  satirical  subjects  gained 
him  a  place  among  the  illustrators  of  the 
J<mnitU  pour  Rire.  From  1846  lo  1353  be  con- 
tributed to  the  Salon  a  series  of  pen  drawings 
which  attracted  much  aiienlion.  In  1857  he 
obtained  honorable  mention  for  his  landscapes 
and  a  picture  of  the  Battle  of  Inkcrmann. 
Meantime  his  fame  as  an  illustrator  of  books 
was  rapidly  rising,  and  it  is  in  this  branch  of 
art  that  his  fame   is  mainly  founded  —  one  in 


and  vivid. imagination  found  lull  play.  He  be- 
gan bis  embdlisfament  of  the  world's  literary 
masterpieces  by  his  drswiiws  foe  Balzac's 
'Contcs  drolatiques'  (1856);  followed  by  illus-  , 
tr«tiotu  for  Montaigne  (1858),  the  'Inferno' 
(1861);  'Don  Quinote'  (1863);  the  'Purga- 
lono>  and  'ParBdiso>  (18&f-66)  ;  and  the  Bible 
(1865-67).  His  productivity  was  ejttraordinary, 
and  included  paintings  in  water  colors  and  oils 
and  sculpture.  After  1870  he  painted  for  the 
most  pari  Scriptural  subjects  i  and  on  the 
strength  of  his  large  canvas,  'Christ  Leaving 
the  PrKtoriutn,*  he  was  hailed  in  England  as  » 
great  poQt-preacher  and  enjoyed  a  great  rogue 
in  that  country,  and  a  permanent  gallery  of  his 
woik  was  established  in  London.  Some  of  his 
canvases  were  so  large  that  he  had  to  erect  lad- 
ders and  scaffolding  in  his  studio  in  order  lo 
reach  them.  In  sculpluie  his  most  successful 
essays  were  the  colossai  vase  i»w  in  the 
Golden  Gate  Park  at  San  Francisco  and  the 
monument  to  Alexandre  Dunws  in  the  Place 
Malesherbes.  Paris. 

Dora's  juvenile  and  adcJescent  successes  re- 
acted disastrously  on  his  after-career.  They 
prevented  him  from  applying  himself  steadily 
to  a  masteiy  of  the  techmoue  of  drawing;  he 
ladced  sdf-contiol ;  from  first  to  last  he  was 
deficient  in  interpreting  the  subtleties  of  ex- 
pression; be  attempted  to  excel  in  too  many 
fields;   and   so  great   was  the   market   demand  i 

for  bis  work  that  be  wore  himself  out  by  over- 
production. He  was  appointed  a  Chevalier  of 
the  Legion  of  Honor  in  1861  and  an  officer  of 
the.  Legion  in  1879.  Consult  Beraldi,  'Les 
gravcurs     du     19ieme     siecle'      (Paris     188S) ;  i 

Ddorme,  'Guslave  Dord'  fib.  1879)  ;  Jerrold, 
B..  'Life  of  GusUve  Dor£'  (London  1891); 
Roosevelt,  'Life  and  Reminiscences  of  Gustave 
DDri>    (New  York  1885). 

DOREHUS,    Charles    Avery.    American  I 

chemist:  b.  New  York  City.  6  Sept.  4851.  He 
wis  graduated  at  the  College  of  the  City  of 
New  York  in  1870  and  took  the  degree  of 
D.Ph.  at  the  University  of  Heidelberg  in  1873. 
In   1874-79  he   was   a   member   of   the   faculty  | 

of  fiellevue  Hospital  Medical  College;  from 
1879  to  1882  was  professor  of  chemistry  and 
toxicok)gy  at  the  University  of   Bufialo.     In  , 

1882-92  he  was  pcofesMr  of  chemistry  at  the 
American  Veterinary  College.  New  York,  and 
from  1892  to  1904  was  connected  with  the 
department  of  diemistiy  of  the  College  of  the 
City  of  New  York.  He  is  a  patentee  of  a 
process  for  softening  water,  for  a  nas  furnace, 
another    for   producing  hydrofluc 
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author  of  'Rqiort  od  Pbotograpfay,  Vienna  £x- 
po«Iion>  (1873)  ;  section  on  gaseous  poisons  in 
'Textbook  of  Legal  Medicine  and  Toxkolorar' 

(1W3);  and  contributions  to  various  scientSc 
journals. 

DORXZ,  do're',  LAoa  (Lonu  Marie), 
French  author  and  librarian:  b.  Villemaur, 
Aube,  18M.  He  was  educated  at  the  ficole  des 
Hauies  Studes,  the  Sorbonne  and  the  ficole 
des  Oiartes.  In  1893  he  was  connected  with 
the  French  School  at  Rome,  and  later  received 
the  appointment  of  assistant  in  the  Bibliothique 
Nationale,  and  in  1905  became  librarian  of  the 
majiuscripi  department  there.  He  edited  the 
Revtte  des  Bibliothiques  and  the  'BibUoth&iue 
littiraire  de  la  Renaissance.' 

DORIA,  dS'ri'i,  one  of  the  most  powerful 
families  of  Genoa.  It  became  distinguished 
about  the  beKinning  of  the  12th  century  and 
shared  with  the  families  Fieschi,  Grimalai  and 
Spinola  the  early  Rovemment  of  the  republic. 
These  four  were  known  as  Magme  OMafuor 
prosapia,  the  four  great  families  of  this  re- 
public. The  Dorias  and  the  Spinolas  belonged 
to  the  Ghibelline,  the  Fieschi  and  the  Grimaldi 
to  the  Guelph  faction;  but  as  this  division  does 
not  exhaust  the  combinations  of  which  the 
number  four  is  capable,  the  two  distinct  sec- 
tions  entertained   their   own   private   jealousie 


s  it  were,  a  bear-garden  of  the  dark  and  deep 

st;-eets  of  thdr   formidable  ci^. 

DORIA,    Andrea,    Genoese    admiral:     b. 
Oneglia,  30  Nov.  1468;  d.  Genoa,  25  Nov.  1560. 

He  entered  the  Po^'s  guards  and  afterward 
passed  into  the  service  otthe  Duke  of  Calabria, 
v^  commanded  in  Italy  for  the  IdnK  of 
Aragon.  He  was  rapidly  promoted,  and  Al- 
phonso  II  gave  him  a  command  against  Ludo- 
vico  Sforza,  Duke  of  Milan.  When  the  French 
had  left  Italy  the  Genoese  entrusted  the  re- 
construction of  their  fleet  to  Doria,  He  was 
first  employed  in  suppressing  the  Barbary 
pirates,  from  whom  he  captured  a  large  booty, 
but  was  soon  after  exiled,  and  entered  the 
service  of  Francis  I,  who  named  him  admiral 
of  the  French  calleys.  Displeased  with  some 
demands  of  the  French  king,  who  in  answer  to 
his  complaints  deposed  him  from  his  command, 
he  entered  the  service  of  Charles  V  in  1528. 
His  defection  proved  disastrous  to  the  French 
cause  in  Italy.  He  occupied  Genoa  without 
resistance  on  12  Sept.  1528,  and  his  further 
successes  contributed  to  the  re-estabiishment 
of  peace.  He  re-established  order  in  Genoa 
and  organized  the  government  on  a  new  basis, 
which  became  permanent  during  the  independ- 
ence of  the  republic.  Charles  bestowed  on  him 
the  highest  Honors  and  received  in  exchange 
the  most  important  services.  In  1532  he  look 
Koron  and  Patras,  in  Greece,  from  the  Turks, 
and  in  1535  assisted  in  the  capture  of  Tunis. 
He  assisted  next  year  in  a  descent  on  Provence, 
took  Toulon  and  ravaged  the  coasts  of  the  Gulf 


historical,  on  board  his  galley,  with  a  view  .„ 
the  conclusion  of  peace.     This  interview  took 

Elace  at  Aigues-Mortes  in  Juiy  1538.  In  1547 
e  narrowly  escaped  assassination  in  a  con- 
spiracy raised  in  G^oa  by  the  FieschL  His 
nephew   was  killed  tn   this  conspiracy,  which 


excited  him  to  some  severities  approaching  to 
the  barbarity  of  earlier  times.  Doria  has  been 
accused,  probably  witii  justice,  of  selling  his 
sword  too  freely,  and  to  too  many  opposing 
interests;  but  his  services  to  his  country  have 
earned  him  the  titles  of  father  and  liberator, 
which  were  conferred  on  bim,  together  with 
the  censorship  tor  life,  by  the  Genoese  Senate 
in  1528.  tikinsutt  Guerani,  'Vita  di  Andrea 
Doria*  (Milan  1874)  ;  Petit,  'Andri  Doria> 
(Paris  1887). 

DORIAN  MODE,  the  standard  Greek  and 
ecclesiastical  mode,  the  first  of  the  authentic 
Church  tones  or  modes,  from  D  to  D,  with  its 
dominant  note  o£  A.  It  resembles  the  key  of 
D  minor,  but  with  the  B  natural  and  no 
C  sharp.  It  is  characterized  by  its  severe  and 
austere  progressions  and  is  especially  adapted 
to  religious  or  warlike  music.  Mansr  of  the 
old  German  chorals  are  written  in  this  mode. 

DORIANS,  one  of  the  four  great  branches 
of  the  Greek  nation.  They  derive  their  name, 
according  to  legend,  from  Dorus,  the  son  of 
Hellcn.  They  dwelt  first  in  Histiaotis,  were 
then  driven  by  the  Perrh^i  into  Macedonia, 
forced  their  way  into  Crete,  where  the  lawgiver 
Minos  sprang  from  them,  built  the  four  Dorian 
towns  (Dorica  Tetrapolis)  at  the  foot  of  Mount 
CEta,  between  Thessaly,  >£tolia,  Locris  and 
Phods,  and  subsequently,  together  with  the 
Heraclidc,  made  a  settlement  in  the  Pelopon- 
nesus, where  they  raled  in  Sparta.  Colonies 
emigrated  from  tliem  to  Ital^,  Sicily  and  Asia 
Minor.  The  Dorians  were  in  many  ways  the 
reverse  of  the  lonians.  The  Doric  manner  ■ 
always  retained  the  antique  styh,  and  with  it 
something  solid  and  grave,  but  at  the  same 
time  hard  and  rou^  The  Doric  dialect  was 
broad  and  rough ;  the  Ionic  delicate  and 
smooth;  it  was  the  form  made  use  of  in  solemn 
odes,  for  example,  in  hymns  and  in  choruses 
forming  part  of  the  national  celebrations  and 
the  acting  of  the  drama  at  Athens.  This  use 
of  the  word  has  been  perpetuated;  i.e.,  the 
Scottish  dialect,  in  contrast  with  the  more 
polished  literary  English,  being  callsd  Doric 
The  Cretan  and  SpartMi  legislative  codes  of 
Minos  and  Lycurgus  were  much  more  rigid 
than  the  mild  Athenian  institutions  of  Solon. 
The  Spartan  women  -wore  the  light  tucked-np 
hunting-dress,  while  the  Ionian  females  ar- 
rayed themselves  in  long  sweeping  garments. 
Both  have  been  idealized  by  artists:  the  one 
in  Artemis  and  her  nymphs,  the  oiher  in  Pallas 
Athene  and  the  Onepfaone.  The  same  contrast 
appears  no  less  strikingly  in  their  architecture, 
in  .the  strong  unadorned  Doric  and  the  slender, 
elegant  Ionian  columns.  See  Miiller,  'Die 
Doner';   Grote,    'History  of  (Greece.' 

DORIC  ORDER,  in  architecture,  the 
second  of  the  five  orders,  being  that  between  the 
Tuscan  and  Ionic. 

Grecian  Doric. —  The  Doric  coltnnn  w«b 
first  adapted  to  edifices  having  the  proportions, 
strength  and  beauty  of  the  body  of  a  man. 
The  trunks  of  trees  i»obably  suggested  the  first 
ideaof  columns,  but  in  the  Doric  style  the  pro- 
portions of  a  man  appear  to  have  been  adopted. 
A  man  was  found  to  be  six  times  the  lengtb  of 
his  foot,  hence  the  plain  Doric  columns  were 
made  six  diameters  in  height.  From  the  middle 
of  the  7ih  century  to  the  end  of  the  6tfa  century 
B.C.,  the  Doric  appears  to  have  been  the  only 
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s^?e  of  architecture  used  by  the  Greeks,  and  its 
highest  example  is  the  Parthenon  of  Athens. 

Roman  Doric. —  An  imitation  of  tiie  Gre- 
cian, wilh  a  true  Greek  entablature  a.nd  a  molded 
base.  The  column  is  slenderer  than  that  found 
in  the  best  Greek  examples,  and  is  possibly  of 
Etruscan  proportions. 


DORIGNY,  do-ren-yc,  LouiB,  French  en- 

Saver;  b.  Paris  15S4;  d.  Verona,  Italy,  1742, 
e  was  a  son  of  Michel  Dorigny  (q.v.).  He 
entered  the  school  of  Lcbrun  and  made  a  jour- 
ney to  Italy,  where  he  copied  the  great  masters. 
DORIGNY,  Michel,  French  painter  and 
engraver:  b.  Saint  Quentin  1617;  d.  Paris  1665. 
He  was  a  fupil  of  Simon  Vouet,  whose  works 
he  etched  and  whose  faults  in  drawing  he 
copied.  His  style  oE  execution  is  bold,  and  his 
management  Of  li^t  and  shade  good.  He  be- 
came professor  in  the  Academy  at  Paris. 

DORIGNY,  Sn  NichoUa,  French  en- 
graver: b.  Paris  I65S;  d.  there  1746.  He  was  a 
son  of  Michel  Dorigny  (q.v.).  He  spent  28 
jrears  in  Italy  in  studying  the  most  illustrious 
masters  and  eight  in  engraving  the  famous 
cartoons  of  Raphael  at  Hampton  Court,  for 
which  he  received  the  honor  of  knighthood  from 
Kinff  George  I.  In  1725  he  became  a  member 
of  the  Academy  at  Paris.  One  of  his  best  en- 
graving, besides  his  cartoons,  is  the  'Trans- 
figuration,' from  Raphael,  and  the  'Apotheosis 
of  Saint  Petronilla,'  after  Guerdno.  His  en- 
graving is  easy  and  strtmg  and  the  work  of  the 
needle  and  the  graver  happily  united. 

DORION,  Sis  Antoine  Aimt,  Canadian 
statesman  and  Jurist :  b.  Saint  Anne  de  la 
Perade,  P.  Q.,  17  Jan.  1818;  d-  3  May  1891.  He 
was  called  to  the  bar  in  1842  and  became  chief 

tustice  of  the  province  of  Quebec  in  1874.  He 
eld  various  cabinet  positions,  farmed  with 
George  Brown  the  snort  administration  of 
1858,  and  was  knighted  in  1877.  He  was  the 
leader  of  the  French -Canadian  Liberal  party  of 
the  province  of  Quebec  during  the  period  of  the 

DORIS,  a  small  mounuinous  district  o£ 
ancient  Hellas,  was  the  home  of  the  Dorians 
(q.v,).  It  is  now  a  part  of  the  modem  govern' 
ment  of  Phocis,  Doris  was  also  the  name  of  a 
district  in  Asia  Minor  on  the  coast  of  Caria,  in- 
habited by  colonists  from  the  Petoponnesus. 

DORKING,  England,  town  in  Surrey,  22 
miles  southwest  of  London,  noted  for  its  breed 
of  fowls.  It  is  the  scene  of  the  fictitious  'Battle 
of  Dorking,'  Its  principal  trade  is  in  flour,  lime 
and  chalk.    Pop.  aboot  8,000, 

DORKING,  a  fowl.    See  Pom-THY. 

DORMANT  STATE.     See  HiBSSKAnoN. 

DORMER  WINDOW  (Old  French  dor- 
meor,  a  sleeping- room),  a  vertical  window  usu- 
ally flush  with  the  wall  of  the  house  and  stand- 
ing in  a  projection  built  out  to  receive  it  from 
a  sloping  roof.  In  ordinary  house-building  it 
serves  as  an  ornament  and  at  the  same  time 
lighting  and  enlarging  an  attic  chamber.  It 
is  very  picturesquely  used  throughout  France, 
Belgium  and  the  Netherlands,  In  Gothic  and 
Renaissance    architecture  the   dormer  window 


employed  on  beantiful  stone 
DORMEUR,  a  fish,  one  of  the  triple  tails 


West  Indies.  It  may 
reiach  a  length  of  three  feel  and  is  regarded  as 
good  food. 

DORMITORY  (Fr.  dormitoire.  from  Lat. 
dormire,  "to  sleep'),  formerlj;  in  a  monastery 
or  nunnery  sleeping  quarters  either  divided  into 
cells  or  cubicles,  opening  upon  a  corridor,  or  one 
great  apartment  divided  by  partitions  or  cur- 
tains. In  connection  with  American  colleges 
and  similar  institutions  the  dormitory  is  often 
an  entire  building  divided  into  bedrooms. 


They  are'  pre'tty  little  creatures,  with  soft,  fine 
fur  and  lone  sauirrel-like  tails ;  but,  unlike  the 
squirrels,    which    they    somewhat    resemble    : 
habits,  they  have  no  check-pouches 


1  all  four  genera  of  the  Myoxidte,  containing 
bout  a  dozen  species,  the  best  known  of  which 
s  the  red  dormouse,  *hazel  n 


dine*  (^Muscardinus  avellanarius),  which  lives 
in  the  woods  in  most  parts  of  Europe.  It  is 
about  the  size  of  the  common  house  mouse;  has 


prominent  eyes  a: 

color  above  and  while  below.    Its  food  c 

of  acorns,  nuts  (especially  hazel  nuts)  and 
grain,  which  it  stores  for  winder  use,  much  as 
squirrels  do.  In  the  coldest  weeks  of  winter  it 
curls  up  and  sleeps,  waking,  however,  at  tnter- 
vab  in  milder  days  to  feed  upon  its  gathered 
stores.  Its  nest  is  usually  made  of  tangles  of 
herbage,  with  an  opening  at  the  top,  and  hidden 
in  the  underbrush.  The  fat  dormouse  (Myoxit 
gHs}  is  larger  than  the  red  dormouse,  and  duller 
in  coloring.  It  inhabits  the  forests  of  southern 
Europe,  where  it  may  be  found  leaping  with 
remarkable  agility  from  tree  to  tree.  The 
garden  dormouse  (Etiomys  nitela)  lives  nearer 
to  man,  being  found  in  gardens,  and  often  in 
bams.  It  destroys  fruit  growing  along  walls 
and  trellises.  The  French  call  it  "lerot";  the 
Germans  "GartenschHfer'  ' 

DORN,  Alexander  von,  Austrian  econ- 
omist ;  b.  Wicner-Keustadl  1838.  He  was 
made  editor  of  the  Triesler  Zeitung  in  1872,  and 
12  years  later  fotmded  the  V olkswirUchaftlicke 
IVochenschrift  in  Vienna.  In  1888  he  started  a 
commercial  yearbook  of  the  Austro-Hungarian 
monarchy  entitled  'Exportkompass.'  He  edited 
Die  Seehafen.  des  Weltverhehrs  after  1889  and 
published  'Kreigsmarine  und  Volkswirtschaft  in 
Oesterreich-Ungam*  (1885),  and  'Amerihan- 
isches>  (1900). 

DORN,  _  Johami  Atbrecht  Bemhmrd. 
Russian  Orientalist;  b.  Scheuerfeld,  Coburg, 
1805;  d.  1881,  He  was  educated  at  Halle  and 
Leipzig  and  in  1826  became  professor  of  Orien- 
tal languages  at  Kharkov,  at  the  Oriental  In- 
stitute of  Saint  Petersburg  in  1835,  and  in  1842 
was  appointed  director  of  the  Asiatic  Museum.  In 
1843  he  became  chief  librarian  of  the  Imperial 
Public  Library,  He  has  specialiied  on  the  his- 
tory and  language  of  Afghanistan  and  Caucasia. 
His  published  works  include  'Ueber  die  Ver- 
wandtschaft  des  persisehen.  gcrmantschen,  nnd 

Kiechisch,  lateinischen  Sprachstammes*  (Hani- 
rg  1827) ;  'Ausztige  ans  mufaanHnedamiscben 
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Schriftstellem>  (Saint  Petersburg  1858) ; 
■Catalogue  des  manuscrits  et  xylographes  orien- 
taux  de  la  Bibliotheque  Impiriale'  (1852); 
'Caspia:  Ueber  die  EinfallederaltenRusscnin 
Tabaristan'  (1875) ;  'A  Chrestamatlq'  of  the 
Pushtii,  or  Afghan  Language'  (with  glouarr, 
1847) ;  'Histoiy  of  the  Afghans,  translated 
from  the  Persian  of  Ni'mat  Allah*  (2  vols., 
1836). 

DORNBR,  AngUBt  JohanaH,  German  phi- 
losopher and  theologian,  son  of  I.  A.  Domer : 
b.  Schiltbach,  Baden,  1846.  He  received  his 
education  at  the  universities  o£  Berlin,  Gottin- 
gen  and  Tiibingen.  In  1869  be  became  minis- 
ter of  the  German  congregations  in  Lyons  and 
Marseilles.  After  some  years  of  travel  in  the 
Orient  he  settled  down  at  Tiibingen  as  teacher 
in  1870,  visited  America  in  1874  and  on  his  re- 
turn was  appointed  professor  and  director  of 
the  Wittenberg  Theological  Seminary.  He  re- 
moved to  Konigsberg  in  ISW  and  was  rector 
of  the  imiversity  there  in  1908^.  He  edited 
his  father's  'System  der  christlichen  Sitten- 
lehre'  ■  (1885)  and  his  correspondence  with 
Martensen  (1888)  and  wrote  'Augustinus' 
(1873);  'Kircbe  und  Reich  Gottes*  (1883); 
'Predigten  vom  Keiche  Goltes'  (1880);  *Dem 
Andenken  von  I.  A.  Domer>  (1885) ;  'Das 
menscbliche  Erkennen'  (t^) ;  <Das 
menschliche  Han  del  n,  philosophische  Ethnik' 
(1895);  'Grundriss  der  Dogmengeschichte' 
(1899)-  'Encyklopadie  der  Theolo^e>  (19011; 
'Grundriss  der  Religion sphilosophie*  (1903) ; 
<Heilsg!aube  und  Dogma'  (1905);  <Die  Ent- 
stehung  der  christlichen  Dogmen*  (1907) ; 
'Pessimismus,  Nietzsche,  und  Natural ismus' 
(I9in;  'Die  Metaphysik  des  Christentums' 
(1913)    and  contributioiis  to  theological  jour- 

CORNER,  Itaxk  Au^t,  German  Prtit- 
estant  theologian ;  b.  Wortemberg,  20  June 
1809;  d.  Berlin.  8  July  1884.  He  studied  theol- 
(^  and  philosophy  at  Tiibingen ;  and  had  al- 
ready filled  chatrs  at  TilbinRen,  Kiel,  Konigs- 
berg, Bonn  and  Gottingen,  when  in  1861  he  was 
called  to  be  professor  at  Berlin.  His  greatest 
work  is  the  'History  of  the  Development  of 
the  Doctrine  of  the  Person  of  Christ'  (1861- 
63).  Among  his  other  works  arc  'History  of 
Protestant  Theology'  (1871);  'System  of 
Christian  Doctrine'  (1880-84);  'Christian  Eth- 
ics' (1887).  Consult  Pfleidercr,  'The  Develop- 
ment of  German  Theology  Since  Kant'  (New 
York  1890). 

DORNICR,  or  DORNOCK,  a  species  of 
coarse^  figured  linen,  named  from  Toumai  or 
Doomick  in  Flanders.  The  manufacture,  in- 
troduced into  England  1^  the  Dutch  who  fled 
from  the  persecutions  of  Alva,  was  lone  con- 
fined by  law  to  inhabitants  of  Norwida  and 
Pulham.  A  similar  cloth  called  domock  was 
made  at  Domock,  Scotland. 

DORNOCH,  dor'nCk,  FIRTH,  an  arm  of 
the  sea,  on  the  east  coast  of  Scotland,  separating 
Sutherlandshire  from  Ross  and  Cromarty.  The 
royal  burgh  of  Dornoch  is  near  the  entrance. 
~'  I  famous  old  cathedral  datinc  from 


DORNOCK.     See  Doknick. 

DORQHOI,  da-r6-hoi',  Rumania,  a  town 
in  the  northwest  of  Moldavia,  near  the  Aus- 
trian frontier.  The  principal  trade  is  in  timber. 
Pop.  15.000,  half  being  Jews. 

DORPAT,  dor'pai,  or  DORPT  (Russian 
official  name  Yuriev,  Lettish  Tehrpat),  Russia, 
city  in  the  government  of  Livonia,  on  the  Em- 
bach,  about  135  miles  northeast  of  Riga.  Dor- 
pat  is  chiefly  remarkable  for  its  university, 
which  was  founded  in  1632  by  Gustavus  Adol- 
pbus,  when  the  Swedes  were  masters;  it  was 
suppressed,  in  1656^  by  the  Muscovites;  and  re* 
established  by  the  Emperor  Alexander,  in 
1802-03.  In  the  northwest  section  of  the  city- 
there  fonnerly  existed  a  citadel,  an  episcopw 
palace  and  cathedral.  The  place  of  these  is  to- 
day occupied  by  the  observatory,  which  the  labors 
of  Dr.  Struve  have  made  famous,  a  library  and 
several  university  buildings.  Dorpal  contains 
also  botanical  gardens,  several  boulevards  and 
promenades,  a  town-hall,  several  churches  a'nd  a 
monument  to  its  famous  son,  Barclay  de  Tolty,  ■ 
A  levee  system  protects  the  city  from  the  period- 
ica! overflow  of  the  Embach.  Other  educational 
institutions  located  here  are  a  veterinary  school, 
a  training  school  for  teachers,  gymnasia  and 
secondary  schools.  It  has  also  a  large  number  ' 
of  industrial  establishments  and  as  a  commercial 
centre  is  second  only  to  Riga  in  the  Livonia 
region.  Dorpat  first  fell  to  the  Russians  in 
I5S9  and  in  1582  was  taken  over  by  Poland. 
Later  the  Swedes  held  it  for  a  time,  and  next 
came  the  Poles  and  in  1704  it  finally  became  a 
part  of  Russia.  Four  years  after  its  occupation 
by  the  latter  they  removed  the  inhabitants  to  ' 
the  interior  and  dismantled  the  city.  While 
Russian  is  the  official  language,  German  is  the 
common  means  of  intercourse  between  the 
inhabitants.  Consult  Hausmann,  <Aus  der 
Geschichte  der  Stadt  Dorpat'  (1872).  Pop. 
45,000. 

DiJRPFELD,  derp'feh,  WUhelm.  German 
ardlxologist :  b.  Barmen  1853.  He  received 
his  education  at  the  Bauakademie,  Berlin.  In 
1877-81  he  was  a  member  of  tiie  exploration 
and  excavation  parly  at  Olympia  and  was  di- 
rector of  operations  there  in  1878.  In  1887  he 
received  the  appointment  of  secretary  to  the 
German  Archieological  Institute  at  Athens.  He 
directed  excavations  in  many  parts  of  Greece, 
particularly  in  regard  to  ancient  ampliitheatres 
and  theatres.  With  Reisch  he  wrote  'Das 
griechische  Theater'  (Athens  1906).  He  com- 
pleted Schliemann's  excavations  at  Troy  and 
collaborated  with  Curtius  and  others  on  <Aqs- 
grabungen  z\x  Olympia'  (1877-81).  He  as- 
sisted Schliemann  in  preparing  <Troja'  (1884) 
and  'Tiryns'  (1886).  He  contributed  numer- 
ous articles  to  anchseological  journals  on  pro* 
fe&sional  topics  and  wrote  'Troja  und  Ilion'  , 
(2  vols.,  I'm).  Consult  Goodcll  (in  American 
roumal  of  Philology.  Vol.  XVIII,  1897). 

DORR,  RhftU  Childe,  American  editor:  K 
OmahB,  Neb.  For  two  years  she  studied 
at  the  University  of  Nebraska  and  in 
1902-06  was  editor  of  the  woman's  detriment 
of  the  New  York  Evening  Post.  In  1908-11 
she  was  on  the  staff  of  fiawpton's  Magasant. 
She  also  made  special  Investigations  in  fac- 
tories, mills,  stores,  etc.,  to  study  the  conditions 
of  labor  there  for  women  and  children.    She 
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tician :  b.  Providence,  R.  I.,  5  Nov.  1805 1 
27  Dec.  1854.  He  was  a  member  of  tbe  ag- 
semUy  of  Rhode  Island  in  l83i-37.  and  was  the 
leader  of  Dorr's  Rebellion.    Sec  Dokb's  Kebel- 

UOK. 

DORR'S  RBBBLLION,  184(M2.  Rfaode 
Island  after  the  Revolution  continued  under  her 
charter  of   1663  for  nearly  three-quaiters  of  a 

century  (see  Constitutions,  State),  it  being 
alreadv  that  of  a  self-governing  democrat^.  But 
it  haa  two  features  growingly  undemocratic, 
one  of  them  sure  to  end  in  an  explosion;  the 
town  representation  in  the  legislature  was  based 
1 7th    century    ratios    of    importance,    since 


23,000  h^d  four,  Smithfield  with  9,500  had  two; 
and  the  suffrage  constiliiled  a  propertied  mi- 
nority with  primogeniture,  being  restricted  to 
holders  of  $134  worth  of  real  estate  or  $7  an- 
nual renters,  and  their  eldest  sons.  Of  22,000 
to  23,000  taxable  polls,  only  9,590  were  freemen: 
Providence  with  above  23,000  inhabitants  had 
1,610  voters,  Woonsocket  with  some  3,000  had 
ISO,  etc  Over  $1,000,000  of  pergonal  property 
in  Providence  was  unrepresented.  That  city 
was  naturally  the  focus  of  discontent;  Newport 
as  naturally  the  champion  of  the  established 

From  1S34  on,  when  he  was  first  chosen  to 
the  legislature,  the  discontent  was  voiced  by 
Thomas  Wilson  Dotr  (q.v.).  He  fortned  some- 
thing like  a  suffrage  party  organization;  but  it 
dissolved  from  discouragement  in  1838.  A  con- 
vention representing  only  the  landholders  mean- 
time threw  out  with  only  seven  votes  a  propo- 
sition to  extend  the  suffrage  and  the  Whigs 
smothered  the  agitation  till  after  Harrison's 
election  in  the  fall  of  1840.  Then  Dorr,  who 
had  joined  the  Democrats,  organized  mass- 
meetings  and  the  suffrage  became  the  burning 
Siestion  of  the  hour  during  the  winter.  As 
e  legal  organs  of  relief  were  packed  against 
them  Dy  the  very  system  against  which  they 
protested,  the  disfranchised  had  no  recourse  but 
revolution.  On  the  claim  of  "natural  ri^t,* 
Ihey  held  a  convention  in  October  1841,  drafted 
a  constitution  and  called  for  a  popular  vote 
upon  it;  only  their  own  party  voted,  but  by 
fictitious  lists  a  vote  of  some  14,000  was  com- 
puted, about  twice  the  actual  number  cast.  This 
being  a  majority  of  the  legal  voters,  the  suffrage 
party  proclaimed  the  "People's  Constitution*  as 
the  lawful  regime  of  (he  State,  13  Ian.'  1842. 
Meantime  the  landholders'  party  had  called  a 
legal  convention,  which  met  in  November,  split 
into  angry  factions  and  adjourned  to  14  Feb. 
1842.  But  the  proclamation  of  the  revolutionary 
constitution  sobered  them  down ;  they  drew  up 
one  practically  as  liberal  as  the  other,  and  for 
the  first  time  allowed  those  qualified  under  it  to 
vote  on  it.  The  suffrage  party  was  now  offered 
all  it  claimed ;  but  it  was  too  much  committed 
to  its  new  principle  of  mass-rule  to  recede  and 
the  *  Landholders'  Constitution*  was  voted 
down,  8,689  to  8,013.  On  13  April  the  suffragists 
held  an  election  under  the  People's  Constitution, 
at  which  only  their  own  party  voted  and  chose 
Dorr  governor,  with  a  legislature  and  corps  of 
State  officers.    Of  course  all  these  proceedings 


were  legally  null,  and  the  *Law  and  Order 
Party"  as  th^  called  themselves,  recognized 
them  only  as  treasonable  attempts  to  overturn 
the  legal  government 

At  an  extra  session  in  March  the  legislature 
had  made  the  taking  of  office  under  the  Dorr 
govenunent  treason,  and  actii^  as  moderator  or 
cleric  at  their  elections  a  serious  misdemeanor; 
a  law  dubbed  by  the  Dorr  party  the  "Algcrine 
Act."  At  the  regular  April  elections  Samuel 
W.  King  was  chosen  governor;  and  another 
extra  session  empowered  him  to  proclaim  mar- 
tial law  and  call  on  the  Federal  government  for 
the  help  against  domestic  insurrection  guaran- 


violence  had  actually  supervened,  but  the  gov- 
ernment could  not  interfere  on  a  mere  appre- 
hension. On  3  May  Dorr  and  his  parly  marched 
into  Providence,  and  after  deb^tmg  a  forcible 
occupation  of  the  state-house,  began  l^slativc 
sessions  in  a  disused  iron  foundry.  'They  sat 
two  days,  formally  repealed  the  "Algerine  Aet,» 
demanded  of  Governor  King  the  custody  of  the 
State  property,  notified  the  Federal  government 
of  their  formation  of  the  legitimate  State  gov- 
ernment, ett,  and  adjourned  to  5  July,  but  never 
met  again.  'The  regular  legislature  met  at  New- 
port 4  Mav,  and  the  governor  again  appealed  to 
the  President,  receiving  the  same  answer;  but 
the  military  commanders  of  the  vicinity  were 
ordered  to  keep  in  touch  with  the  State  authori- 
ties. Dorr  went  to  New  York  and  elsewhere  for 
recruits  and  funds,  came  back  or  the  16lh  and 
on  the  night  of  the  17th-18th  undertook  to 
capture  the  Providence  arsenal,  but  his  own  men 
disaNed  his  cannon  and  his  force  melted  away 
—  his  chief  adherents  by  this  time  being  sick  of 
the  farce,  when  the  other  party  were  ready  to 
grant  all  their  demands.  Dorr  escaped  into 
Connecticut  {where  the  governor  refused  to 
give  him  up  on  requisition)  and  prowled  around 
the  border  for  several  weeks,  getting  men  and 
stores  together  —  the  former  mainly  young  fel- 
lows on  a  'lark* ;  finally  late  tn  June  he  crossed 
the  border  and  the  President  decided  that  the 
time  had  come  to  order  United  Slates  troops  to 
interfere.  On  the  26th  a  crushing  force 
marched  against  Dorr  at  Chepachet,  R.  I.,  and 
his  men  on  that  and  the  next  day  dispersed  with- 
out waiting  the  event.  Dorr  remained  in  hiding 
for  some  weeks  and  a  reward  was  offered  for 
him ;  in  October  he  returned  and  gave  himself 
up  for  trial,  was  convicted  of  hi^  treason  in 
March  1844,  and  sentenced  to  life  imprisonment 
He  was  pardoned  in  1847  and  restored  to  civil 
life  in  1852.  Meantime,  in  November  1842,  a 
new  convention  had  been  held  by  the  regular 
authorities,  adopted  by  the  people  November 
1842  and  became  operative  in  May  1843.  The 
suffrage   was  practically  made   universal.     The 

froceedings  of  the  State  government  were  held 
:gal  by  the  United  States  Supreme  Court  in 
Luther  v.  Borden,  argued  by  Webster  and  de- 
cided by  Taney.  It  must  be  said  for  Dorr  that 
but  for  the  menace  of  civil  war  tfae  suffrage 
never  would  have  been  extended ;  after  tfae  offer 
of  the  "Landholders'  Constitution,"  however,  he 
and  his  party  became  inexcusable  disturbers  of 
public  order,  risking  bloodshed  for  the  question 
of  the  legal  theory  under  which  the  rights  al- 
ready obtained  should  be  held  The  grnt  re- 
pository   of   material   on   this    subject    is  the 
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'House  Report  of  the  28di  Congress>  {1st  s«5- 
dOD,  No.  546)  ;  the  best  sinsTe  sununarjr  is 
Frands  Bo  wen's  in  the  North  American 
Rraiew  (1844). 

DORKIT,  Amy,  the  "Little  Dorrit»  of  the 
novel  of  the  same  name,  by  Charles  Dickens. 

D'ORSAY,  dor'sft',  AUred  GniUaame 
Gabriel,  Omtk,  French  leader  of  fashion:  b. 
Paris,  4  Sept  1801 ;  d-  there,  4  Aug.  1852.  In 
1822  he  became  acquainted  with  lUird  and  Lady 
Blessington  and  renounced  his  military  career 
for  the  pleasure  of  their  society.  In  1827  he 
married  Lord  Blessington's  only  deu^ter  by  a 
first  marriage,  but  a  separation  shortly  followed, 
and  Lord  Blessington  having  died  in  1829, 
D'Orsay  returned  to  England  with  Lady  Bless- 
ington,  where  they  became  the  centre  of  a  circle 
distin^ished  for  art,  rank,  literature  and  ac- 
complishments. They  returned  to  Paris  in  1849, 
where  D'Orsay  occupied  himself  with  portrait 
painting  and  uie  maidng  of  busts  and  became 
director  of  fine  arts. 

DORSE,  a  small  codfish  found  in  the  Baltic 
Formerly  supposed  to  be  a  distinct  species 
{Gadiu  callariasj,  but  now  believed  to  M  the 
young  of  the  common  codfish, 

DORSETSHIRE,  a  maritime  county  in  the 
south  of  England,  between  Devonshire  and 
Hampshire  on  the  English  Oianncl ;  areSj  987,9 
square  miles.  Portland  stone  is  quarried  m  this 
county.  Other  industries  are  agriculture  and 
stock-raising.  There  are  interesting  ancient 
ruins  dating  from  prehistoric  times.  The  sur- 
face is  irregular  and  there  are  many  high 
ranges.  Picturesque  watering  places  make  the 
county  famed  as  a  simimer  resort.  Among 
these  places  may  be  mentioned  Lyme  Regis, 
Charmouth,  Bridport,  Weymouth  and  Swanage. 
The  Stour,  Cale,  Lidden,  Frome  Y«o  and 
Char  rivers  traverse  the  county.  The  capital  is 
Dorchester.    Pop.  (of  county)  about  225,000. 

DORSEY,  George  Amos,  American  an- 
thropologist: b.  Hebron,  Ohio,  6  Feb.  1868.  He 
was  graduated  at  Dentson  University  in  1688 
and  at  Harvard  in  1890.  He  traveled:  and  con- 
ducted anthropological  investigations  in  South 
America  for  the  Chicago  Exposition,  1891^2, 
and  was  superintendent  of  archeology  in  the 
department  of  anthropology  at  the  Exposition 
in  1893.  In  1894-95  he  was  aswstant  in  an- 
thropolo^  and  in  1895-96  instructor  at  Har- 
vard University.  He  was  assistant  curator  of 
anthropology  in  1896-98  and  curator  in  1898- 
1915  at  the  Field  Museum  of  Natural  History, 
Chicago.  From  1898  to  1913  he  served  also  as 
professor  of  contnarative  anatomy  at  the  North- 
western Dental  School.  In  1905-08  he  was  as- 
sistant professor  of  anthropology  and  since 
1906  associate  professor  at  the  University  of 
Chicago.  In  1914-15  he  made  motion  pictures 
in  Japan,  ChiuB  and  India.  In  1909-12  he  was 
on  the  staff  of  the  Chicago  Tribune,  investi- 
^ting  sources  of  emigration  in  Italy,  Austria, 
Rumani^  Serbia,  Bulgaria  and  studying  politi- 
cal conditions  in  India,  China,  Japan,  Australia 
and   South   Africa. 

DORSEY,  Sarah  Atrne  Ellis,  American 
author:  b.  Natchez,  Miss.,  16  Feb.  1829;  d.  New 
Orleans,  La.,  4  July  1879.  She  received  a  care- 
ful education  and  enjoyed  the  advantages  of 
extended  foreign  travel.  In  1853  she  married 
Samuel   W.   Dorscy  of   Maryland.     She  began 


her  literary  career  by  writing  for  the  New  York 
Churchman,  receiving  from  that  journal  the 
nom-de-plume  of  "Filia  Ecclesi*.*  In  1860  ^e 
sent  to  New  York  for  publication  the  choral 
services  that  she  had  arranged  and  used  suc- 
cessfully among  her  black  pupils  for  years,  but 
the  war  suspended  the  pubfication.  Her  family 
suffered  severely  in  the  Ovil  War.  She  re- 
moved to  Texas  with  her  slaves  and  there 
served  aiS  nurse  in  a  Confederate  hospital.  After 
her  husband's  death  in  1875,  she  removed  from 
her  plantation  in  Tensas  parish  to  Beauvoir,  on 
the  Gulf  shore.  Here  she  continued  her  literary 
labors,  acting  as  amanuensis  to  Jefferson  Davis 
in  the  preparation  of  his  'Rise  and  Fall  of  the 
Confederate  Government.*  She  afterward  re- 
moved to  New  Orleans.  Her  published  works 
are  'Recollections  of  Henry  Watkins  Allen,  ex- 
Govemor  of  Louisiana'  (New  York  1866) ; 
'Lucia  Dare'  (1867)  ;  'Ames  Graham'  (18W)  ; 
'Atalie  or  a  Soudicrn  Wlc^atura'  (1871); 
'Panola;  A  Tale  of  Louisiana'  (1877). 

DORSEY,  Stephen  WaUace,  American 
politician:  b.  Benson,  Vt.,  28  Feb.  1842;  d.  Los 
Angeles,  Cal.,  20  March  1916.  He  served  in  the 
Federal  army  during  the  Civil  War  and  sub>e- 
qnently  removing  (o  Arkansas  was  active  in 
poKtics.  He  was  a  member  of  die  Republican 
State  and  countjr  committees:  was  elected  to  the 
United  States  Senate  in  1873;  and  was  secre- 
tary of  the  RepuMican  national  committee  for 
the  campaign  of  188a  At  the  time  of  the  ■star 
roate"  exposures  he  was  accused  of  having  in- 
flaenced  legislation  in  the  Senate,  was  indicted 
before  the  grand  jury  in  Wafhington;  but  was 
acquitted  on  his  second  trial.  After  1880  he 
wimdrew  from  politics. 

DORSTEKIA  (named  after  Dr.  Dorsten.  a 
German  botanist),  a  genus  of  plants  of  die 
family  Moracea,  natives  of  tropical  America. 
The  genus  is  remarkable  for  the  receptacle  in 
which  the  numerous  small  flowers  are  sunken, 
the  female  (lowers  being  the  most  depressed. 
The  rootstocks  of  various  s^pecies  are  used  in 
the  preparation  of  a  medicine,  once  in  much 
repute  against  low  fevers  and  as  a  mild  stimu- 
lant and  diaphoretic,  also  as  efficacioUG  against 
snake  bites,  whence  the  Spanish  name,  contra- 

DORT,  dort,  or  DORDRECHT,  dor'dtSHt, 
Holland,  city  in  the  province  of  South  Holland, 
on  the  Meuse  delta,  10  miles  southeast  of  Rot- 
terdam. An  inundation  in  1421  in  which  up- 
ward of  70  villages  were  destroyed  and  100,000 
people  drowned,  separated  the  site  on  which 
Dort  stands  from  the  mainland.  It  was  founded 
in  1013.  It  was  an  important  commercial  centre 
in  the  Middle  Ages  and  a  member  of  the  Han- 
seatic  League.  Here,  in  1572,  the  states  of  Hol- 
land, after  the  revolt  from  Spain,  held  their 
first  assembly;  and  sat  from  13  Nov.  1618  to 
19  May  1619,  the  conclave  of  Protestant  divines 
known  as  the  Synod  of  Dort  (q.v.).  Dort  is 
the  birthplace  of  the  brothers  De  Wttt  of  C 
and   Ary  Scheffcr  ■ 


1  the 


f  Cuyp, 
.1 ,  >o  the  last  a  statue  was 
arket-place  in  1862.     There  ii 


a  fine  old  (jothic  church  with  a  tall  tower.    The 

?rincipal  industries  are  oil,  grist  and  saw  tnanu- 
actures,  foundries  and  cordage-works.  Pop. 
about  40,000. 

DORT,  Synod  of,  an  assembly  of  Prot- 
estant divines  convoked  at  Dort   (Dordcccbt) 
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in  1618-19.  Besides  the  Dutch  and  Walloon 
divines,  it  included  representatives  from  Eng- 
land,  Scotland,  Switzerland  and  part  of  Ger- 
many. There  were  84  clerical  and  18  secular 
represcDtativcs,  It  was  cbiefty  occupied  in  con- 
sidering the  doctrines  of  Arminius  (see  Ar- 
HINIANI3M).  It  affirmed  the  five  points  of 
Calvinism:  (1)  Predestination;  (2)  Death  of 
Christ;  (3)  Corruption  of  Man;  (4)  Divine 
Grace;  (5)  Perseverance  of  the  Saints.  It 
originated  the  project  of  translating  the  Bible 
info  Dutch,  which  was  executed  after  19  years' 
labor.  The  translation  is  known  as  the  'Dort 
Bible.'  As  a  result  of  the  Synod,  Bameveldt, 
the  leader  of  the  Arminians,  was  executed. 
Consult  Schaff,  *Creeds  of  Christendom' 
(Vols.  I  and  III,  New  York  1884), 

DORTMUND,  dort'moont,  Germam-,  city 
in  the  province  of  Westphalia,  on  the  Ems,  73 
miles  north- northeast  of  Colc^ne.  In  1899  it 
was  connected  by  canal  with  the  canalized  Ems 
(giving  a  waterway  to  Emden  on  the  North 
Sea)  and  extensive  harbor  accommodation  has 
been  provided.  It  awes  its  recent  great  and 
increasing  prosperity  to  its  becoming  the  centre 
o(  several  important  railway  systems,  to  the 
opening  of  extensive  coal  mmes  in  the  vicinity 
and  to  the  active  manufactures  of  iron,  steel, 
machinery,  railway  plant,  etc  It  was  once  a 
free  imperial  and  Hanseatic  town,  and  the  seat 
of  the  chief  tribunal  of  the  Vehmt  The  city 
was  once  fortified  1^  a  great  wall,  which  gave 
way  in  the  last  century  to  fine  promenades.  It 
contains  several  splendid  churches,  gymnasia, 
industrial  schools,  a  municipal  theatre  and  sev- 
eral primary  schools.  Dortmund  bc&an  to  de- 
cline after  the  Thirty  Years'  War  but  within 
the  last  50  years,  especially-  since  the  war  with 
France,  it  has  again  advanced  rapidly,  (insult 
Sievers,  'Uebersichlkarte  de  Berg  und  Hiatten- 
werke  im  Oberhergamtsbeziit  Dortmund' 
(Leipzig  1890)  ;  Shadwell,  A.,  'Industrial  Effi- 
ciency' (London  1906). 

DORY,  or  JOHN  DORY  (Zetu  fabet). 
a  fish  belonging  to  the  family  Zenida,  somewhat 
allied  to  the  mackerel,  and  celebrated  for  the 
delicacy  of  its  flesh.  It  has  the  spinous  portions 
of  the  dorsal  and  anal  fins  separated  b^  a  deep 
emargination  from  the  soft-rayed  portion,  and 
has  also  the  base  of  all  the  vertical  fins,  and 
the  carina  of  the  belly  anterior  to  the  anal  fin, 
furnished  with  spines  or  serratures ;  color, 
yellowish -green,  with  a  blackish  spot  on  each 
side ;  dorsal  and  anal  fins  with  furcate  spines 
and  a  long  filament  produced  from  behind  each 
dorsal  spinous  ray.  The  dory  has  exceedingly 
protractile  jaws,  which  enable  it  to  capture 
small  fish,  etc.,  when  concealed  in  the  ooze  or 
-weeds,  after  slowly  moving  upon  them  in  a 
Stealthy,  catlike  manner.  It  is  found  on  the 
coast  of  England,  and  on  the  Atlantic  shores 
of  Europe,  and  in  the  Mediterranean.  A  re- 
lated species  {Zenopsis  ocellatus)  has  been 
once  taken  on  our  coasts  at  Provincetown,  Mass. 
Also  a  Nbith  Atlantic  species  of  rock-fish 
<Q.v.) 

DOS  PASSOS,  John  Randolph,  American 
lawyer:  b.  Philadelphia  1844,  He  is  of  Por- 
tuguese descent,  He  studied  law;  served  in 
the  Federal  army  during  the  Gvil  War,  ard 
after  practising  law  in  Philadelphia  for  some 
time  went  to  New  York  in  186?,  where  he  was 


very  successful  in  the  criminal  branch  of  prac- 
tice. Later  he  became  an  authority  upon  bank- 
ing, cori>orate  and  financial  law.  He  has  writ- 
ten considerably.  Amons;  his  published  works 
arc  'A  Treatise  on  the  Law  of  Stock  Brokers 
and  Stock  Exchanges'  (1882;  2d  ed.,  1905); 
'The  Interstate  Commerce  Act>  (1887);  'Com- 
mercial Trusts*  (1901);  'The  An^o-Saxon 
Century'  (1903) ;  'The  American  Lawyer' 
(1906),  and  various  pamphlets  on  pohtical  econ- 
omy and  financial  topics. 

DOSEH,  do'sJ^,  an  Arabic  word  tneanii^ 
•treating,'  denotes  a  remarkable  ceremony, 
which,  until  its  suppression  in  1884,  used  to  take 
place  in  Cairo  annually  on  the  feast  of  the 
Prophet's  birth  (Moolid),  in  the  third  month  of 
the  Mohammedan  year.  A  party  of  dervishes 
of  the  Sa'di  order,  to  the  number  of  a  hundred 
or  more,  lay  down  on  their  faces,  side  by  side, 
with  their  arms  doubled  under  their  foreheads. 
A  dozen  more  ran  along  upon  their  comrades' 
prostrate  backs,  beating  drums,  and  shouting 
"Allah,*  Then  the  sheikh,  mounted,  rode  along 
upon  the  line  of  bodies,  from  whom  audible 
prayers  could  be  heard  proceeding.  It  was  in 
consequence  of  evidences  of  considerable  injury 
inflicted  by  the  iron-shod  hoofs  that  the  Khedive 


xxiv;  Butler,  'Court  Life  in  Egypt.' 

DOSITHEANS  (from  their  founder, 
Dositheus),   a   sect    foimded   by    Dosithcus,    a 

Jewish  heresiarch  of  the  1st  century  a.d,,  whose 
fe  and  labors  were  in  Samaria.  The  popular 
belief  is  that  he  was  the  first  Christian  ■heretic* 
Mosheitn,  on  the  contrary,  thought  that,  he  was 
not  a  Christian  at  all,  but  a  false  Messiah,  who 
lived  at  or  about  the  time  of  our  Lord.  He  is 
said  to  have  been  very  rigid  in  his  Sabbatarian- 
ism, and  to  have  died  of  excessive  fasting. 
His  other  opinions  were  partly  Samaritan, 
partly  Sadducean. 

DOSITHBUS,  a  grammarian  who  lived  in 
the  4tb  century,  and  wrote  a  Latin  grammar 
for  (jreek  boys.  See  also  Dosithean3.  Con- 
sult Keil,  'Grammatid  Latint'  (Vol.  VII,  Leip- 
rig  1871). 

OOSSO  DOSSI,  dSs'sS  dos'se  (properly 
Giovanni  si  Nicqlo  Lutekd),  Italian  pamter:  b. 
near  Mantua  1470;  d.  Ferrara  1542,  He  was  one 
of  the  leaders  of  the  Lombardo-Ferrarese 
school  and  studied  under  Lorenzo  Costa  or 
Panetti  (a  disputed  point).  His  brother, 
Giovanni  Battista  (d.  1546)  was  less  dis- 
tinguished as  a  painter.  He  assisted  in  execut- 
ing many  of  the  larger  paintings.  "The  broth- 
ers are  said  to  have  spent  six  years  at  Rome  and 
five  at  Venice.  Under  the  patronage  of  the 
(joniagas  at  Modena,  and  later  of  the  dukes 
of  Ferrara,  they  executed  many  decorative 
paintings  for  palaces  and  churches  and  like- 
wise numerous  minor  works  of  art.  'Saint  Bar- 
thobmew  and  Saint  John  at  Patmos'  (1^27)  at 
the  cathedral  of  Ferrara  is  ascribed  to  Dosso 
Dossi.  Together  they  painted  the  'Labours  of 
Hercules'  in  the  Cortile  of  the  Ducal  Palace  of 
Ferrara,  a  'Madonna  with  Saints'  (1522)  at  the 
cathedral  at  Modena,  and  frescoes  in  the  Castle 
of  Trent,  since  destroyed.  They  are  mentioned 
bj;  Ariosto  in  'Orlando  Furioso'  (XXXIII,  2)_ 
with  the  highest  praise.    In  manner  Dosso  Dossi 
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resembles  Titian.    HJi  pictures  are  distia|^shed 

by  thdr  bright  coloring  and  imaginaUvenets. 
Olber  paintings  are  'The  Bacchanal'  in  the 
Palazzo  Pitti,  Florence,  and  at  ihe  Dresden 
Museum;  'Justice';  'Diana  and  Endytnion' ; 
'One  of  the  Hours';  'Peace';  'A  Dream'; 
'Judith,'  and  'The  Dispute  of  the  Four  Doctors 
of  the  Church,'  which  is  generally  considered 
his  masterpiece.  His  'Circe'  was  painted  for 
the  Palazzo  Borghcse,  Rome,  and  his  'Saint 
Sebastian'  for  the  Brera  at  Milan.  The  broth- 
ers excelled  in  landscape  painting,  and  are  said 
to  have  introduced  the  painting  of  independent 
scenes.  Consult  Zwanziger,  'Dosso  Dosai' 
(Leipzig  1911). 

DOST  MOHAMMED  KHAN,  dost  m&- 
liiin-ni£d  kan,  founder  of  the  dynastv  of  the 
Barakzai  in  Af^anistan:  b.  1793;  d.  1863.  His 
brother  Fatteh  Khan  was  instrumental  in 
securing  the  throne  for  Mahmud,  who  later, 
envious  of  bis  power,  had  him  assassinated 
The  family  of  Fatteh  Khan  proceeded  to  avenge 
his  death  by  dethroning  Mahmud  and  dividing 
the  territory  among  themselves.  Ghanzi  was 
given  to  Dost  Mohammed,  who  by  conquest 
gained  control  of  the  entire  province.  Numer- 
ous disputes  followed  with  Ramit  Singh,  the 
Sikh  prince  of  Punjab,  which  finally  restdted 
in  the  defeat  of  the  latter,  who,  however,  seized 
ihe  fortress  at  Peshawar.  The  amir  dcsinnff  to 
regain  this  now  appealed  to  England,  but  his 
aovances  were  rejected  and  he  turned  to  Rus- 
sia. Troops  were  sent  against  him  in  1838 
under  Sir  Willoughby  Cotton,  and  the  troops  of 
Dost  Mohammed  were  defeated,  while  he  him- 
self was  captured  1S40.  After  the  assassination 
of  his  rival  Shah  Sujah  whom  the  English  de- 
sired to  restore  and  the  subsequent  tesolve  of 
the  British  to  withdraw  from  their  intervention 
in  international  affairs  in  Afghanistan,  Dost 
Mohammed  was  re-established  at  Kabul  and  ^t 
up  a  strong  government.  His  last  participation 
in  hostility  to  the  British  was  in  the  Sikh  war 
a^inst  them.  He  finally  concliided  a  treaty 
with  the  Anglo-Indian  government  in  ISSS.  The 
rest  of  his  reign  was  occupied  with  resistance 
to  the  encroachments  of  the  Persians  and  the 
capture  of  Herat.  He  was  succeeded  by  his 
son  Shere  All  Khan. 

DOSTOYEVSKY,  dSs-tfr-yef'ski,  Feodor 
Mikhailovitch,  Russian  novelist:  b.  Moscow, 
11  Nov.  1821 ;  d.  Saint  Petersburg,  9  Feb.  1881. 
He  was  educated  at  Moscow  and  at  the  Military 
Engineering  Academy  of  Saint  Petersburg.  He 
was  graduated  there  in  1843.  with  the  ^rade  of 
sub-heutenant.  On  his  father's  death  in  1814 
he  resigned  to  devote  himself  to  Utetature,  and 
began  a  long  stn^igle  with  ill-health  and  pov- 
erty. He  made  his  literary  dfibut  with  'Poor 
People'  in  1846,  in  which  may  be  discovered  the 
germ  of  all  his  imaginative  worlc.  Dostoyevsky 
now  became  a  regular  contributor  of  short 
stories  to  the  Annals  of  the  Country,  but  he 
was  wretchedly  paid  and  his  worl^  while  re- 
vealiog  extraordinary  power  and  intensily,  is 
wanting  in  finish  and  proportion.  In  184/  he 
became  a  member  of  the  revolurionary  re- 
unions of  the  agitators,  Petrachevski,  and  for 
his  connection  was  condemned  to  death  in  1849. 
On  the  scaffold  the  novelist's  sentence  was  com- 
muted to  four  years'  eaile  in  Siberia,  and  en- 
forced military  service  in  the  ranks  for  life. 
He  was  transported  to  Omsk.  Siberia,  and  spent 


four  terrible  years  there.  He  has  left  a  grafMc 
narrative  of  bis  experiences  in  'The  House  of 
the  Dead'  (1858).  He  was  subjected  to  fresh 
indignities  as  a  common  soldier  after  his  re- 
lease from  Siberia,  but  in  1S58.  through  die 
intercession  of  General  Todleben,  an  old  school- 
fellow, he  was  made  an  under-ofRcer,  and  in 
1859  was  pardoned  by  Alexander  II.  His  asso- 
ciation with  the  worst  criminals  gave  him  an 
insight  into  the  dark  and  seamy  si£  of  Russian 
life.  He  formed  new  conceptions  of  human  life 
and  character  and  gave  expression  to  his  new 
views  in  'Crime  and  Punisnment'  (1866).  It 
showed  the  author  to  be  possessed  of  a  rare 
mastery  over  the  emotions  of  terror  and  pity. 
This  work  was  his  greatest,  for  while  his  later 
works  showed  great  tragic  and  analirtic  power, 
they  are  deficient  in  measure  and  proportion. 
The  chief  of  them  are  'The  Insulted  and  In- 
jured' (1867);  'ITie  Idiot'  (1869);  <A  Raw 
Youth'  (IWS);  'The  Brothers  Kar^mazov' 
(1881).  After  1865  he  became  an  ardent 
Slavophile  and  mystic,  with  a  tendency  to 
absolutism.  He  was  enga^d  in  a  succes- 
sion of  joumalistic  enterpnses  and  suffered 
severe  pecuniary  losses.  For  a  time  he 
was  editor  of  the  Russian  World,  and  after 
1876  published  a  review,  the  Camel  d'liH 
icrivam.  'Toward  the  end  of  his  life  he  be- 
came very  popular  and  hia  latest  years  were 
spent  in  comparative  prosperitjr  at  Saint  Peters- 
bui^.  The  last  edition  of  his  works,  in  six 
volumes,  was  issued  at  Saint  Petersburg  in  1904. 
English  translations  of  the  following  works  have 
been  issued;  'The  Brothers  Karamazov'  (New 
York  1910)  ;  'Crime  and  Punbhment'  (ibi 
1911);  'The  Idiot'  (ib:  1912);  'The  Pos- 
sessed' (IK  1913);  'House  of  the  Dead'  (ib. 
1914).;  'The  Insulted  and  Injured'  (ib. 
1915) ;  'A  Raw  Youth'  (ib.  191S) ;  'The 
Eternal  Husband'  (ib.  1917);  'Poor  Folk' 
(London  1S84) ;  'Letters  from  the  Under- 
world and  Other  Tales'  (New  York  and  Lon- 
don 1914).  (See  Csiue  and  Puni8hment). 
Consult  Brande,  G.,  'Doatojewsky'  (Berlm 
I8S9);  Hoffman,  'F.  M.  Dostojewsky'  <ib. 
1899);  Koni,  'Dostoievsky  criminal  isle,'  in 
Revue  Internationale  de  Sodologie  (Paris 
1898);  Lloyd,  'A  Great  Russian  Realist'  (New 
York  J912)  ;  Merezhkovsky,  ^Tolstoi  and 
Dostoyevski,"  in  'Tolstoi,  as  Man  add  Artist* 
(ib.  1902)  ;  Phelps,  W.  L.,  "Dostoievsky,"  in 
'Essays  on  the  Russian  Novelists'  (ib.  1912). 

DOTEN,  Carroll  Warren,  American  stat- 
istician; b.  Panton,  Vt.,  27  Jan.  1871.  Ho 
was  graduated  at  the  University  of  Vcr- 
Hiont  m  1895,  was  successiveljr  instructor,  secre- 
tary and  register  there  until  1903,  when  he 
became  instructor  in  economics'at  the  Massa- 
chusetts Institute  of  Technolo^.  In  1905  he 
became  assistant  professor  and  in  1914  associate 
professor  there.  He  also  directed  the  research 
work  of  the  Boston  Sdiool  for  Social  Workers, 
1907-09;  was  special  agent  for  the  United  States 
Census  Bureau  in  1909.  In  1910-12  he  was 
chief  investigator  of  the  Massachusetts  Com- 
mission on  Compensation  for  Industrial  Acci- 
dents. He  has  published  statistical  papers, 
monographs,  addresses  and  reports,  including 
'Recent  Railway  Accidents  in  the  United 
States.' 
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Montgomery,  on  the  Atlantic  Coast  Line,  the 
Central  of  Georgia  and  other  railroads.  It  is 
an  important  trading  centre  and  contains  sash 
and  door  factories,  lumber,  ice,  cotton  cotton- 
seed-oil mills  and  fertilizer  factories.  It  is  well 
built  and  has  tine  public  buildings.  The  water- 
works and  electric-lighting  plant  are  the  prop- 
erty of  the  municipality.  Dothan  was  first  set- 
tled in  1885  and  is  governed,  under  a  charter 
of  1901,  by  a  mayor  and  council  of  nine.  Pop, 
7,016. 

DOTHBBOYS  HALL,  the  school  which 
figures  in  Dickens'  novel,  'Nicholas  Nickleby.' 
It  was  kept  by  Squeers.  The  name  is  a  render- 
ing of  Do-the-Boys  Hall.  The  effect  of  the  ex- 
posure by  Dickens  of  the  conditions  prevailing 
in  some  of  the  English  boys'  schoiJs  was  a 
complete  reformation  in  their  methods  and 
management. 

DOTTEREL  iCharadriuS'  or  Eudromiot- 
MOrinelius),  a  species  of  plover  (q.v.)  which 
breeds  in  the  north  of  Europe  and  returns  to  the 
south  for  the  winter.  It  is  found  all  over 
Europe  and  northern  Asia.  The  dotterel  has 
always  been  hi^ly  esteemed  for  the  table,  but 
it*  extermination  in  Great  Britain  is  more 
likely  to  result  from  the  assiduity  of  the  egg 
collector  than  of  the  sportsman,  a  consumma' 
tion  likely  to  be  hastened  front  its  habit  of  lay- 
ing but  three  eggs  instead  of  four  like  most 
plovers.  It  likewise  differs  from  all  other 
species  of  plover  in  having  the  sternum  fen- 
estrated instead  of  notched  posteriorly,  and  in 
the   larger   size    and   brighter    colors   of    the 

DOTY,  Alvah  Hnnt,  American  physician: 
b.  Albany^  N,  Y.,  27  July  1854.  He  was  gradu- 
ated at  Bellevue  Hospital  Medical  College  in 
1878,  Until  1911  he  was  health  officer  o£  the 
port  of  New  York  and  lecturer  on  quarantine 
sanitation  at  Bellevae  Hospital  Medical  College. 
In  1913  he  became  medical  <Urcctor  for  uie 
&npIoyees'  Benefit  Fund  Committee  of  the 
American  Telephone  and  Telegraph  Company, 
the  Western  Electric  Company  and  the  Western 
Union  Telegraph  Company.  He  wrote  'Pre- 
vention of  Infectiotts  Diseases'  (1911);  'The 
Mosquito:  Its  Relation  to  Disease  and  Its 
Extermination'  (1912);  'Manual  of  Instruction 
in  die  Principles  of  Prompt  Aid  to  the  In- 
jured'  (1889;  6th  ed..  1913). 

DOU,  Gerard.    See  Dow,  Gerard. 

DOUAI.     See  Douay. 

DOUARNENBZ,  doo-5r-ne-n«s  or  -n«z, 
France,  a  port  in  the  department  of  Finistire, 
on  the  Bay  of  Douamene^,  eight  miles  north- 
west of  Quimper  by  rail.  It  is  important  for 
the  sardine  fishery,  rope  and  net  making  and 
shipbuilding.    Pop,  13,750, 

DOUAY,  dooV,  Felht  Cbarlcs,  French 
general:  b.  1816;  d,  1879,  He  served  in  the 
Crimea,  in  Italy  and  in  Mexico.  For  dis- 
tinguished services  at  Magenta  and  Solferino  he 
was  made  a  brigadier-eeneral.  He  was  com- 
mander of  the  Seventh  Army  Corps  in  the 
Franco-Prussian  War  of  1870  and  was  made 
Drisoner  at  Sedan.  He  was  the  first  to  enter 
I  22  Ma^  1871  as  commander  of  the 
oraanized  against  tie 
flic  Louvre 


DOUAY,  or  DOUAI,  France,  dty  in  the 

department  of  Nord,  on  the  Scarpe  River,  20 
miles  south  of  Lille.  It  is  one  of  the  oldest 
towns  in  France,  Its  manufactures  and  trade 
are  quite  important.  It  is  noted  for  the  schools 
whicli  were  established  here  i|i  the  I6th  and 
17th  centuries.  In  1562  Philip  II  of  Spain  es- 
tablished  a  universi^,  English,  Scottish  and 
Irish  colleges  and  novitiates  of  English  Fran- 
ciscans ana  Benedictines  were  all  afhiiated  with 
this  university.  Printing  presses  and  libraries 
furnished  the  books  for  English  Catholics, 
The  university  property  was  confiscated  in  1793, 
during  the  revolutionary  period;  students  and 
teachers  ffed  to  England,  and  to  this  migration 
the  Roman  Qitholic  college  at  Ushaw,  near 
Durham,  owes  its  origin.  The  English  Bene- 
dictines still  have  an.  establishment  at  Douay. 
The  library  now  in  the  town  contains  about 
96,000  volumes  and  many  valuable  manuscripts. 
Pop.  36,314,    See  Douay  Bible, 

DOUAT  BIBLB,  the  name  commonly  given 
to  the  version  of  the  Vulgate  text  of  the  Scrip- 
tures made  at  Rheims  in  France,  for  the  use  of 
English-speaking  Catholics.  The  translators  and 
editors  of  this  version  were  Dr.  William  (after- 
ward Cardinal)  Allen,  Dr.  Gregory  Martin,  Dr. 
Richard  Bristow  and  John  Re/nolds,  all  of 
them  alumni  of  Oxford  University.  Tbe  work 
of  translating  was  done  mostly  by  Dr.  Gregory 
Martin,  "a  scholar  of  distinguished  attainments 
both  in  Greek  and  Hebrew/  says  the  eminent 
biblical  critic,  Dr,  Weslcott.  The  New  Testa- 
ment was'published  at  Rheims  in  1582  and  the 
Old  at  Douay  in  1609-10.  both  in  quarto.  The 
text  has  since  that  time  undergone  numerous 
revisions,  chiefly  for  correction  of  its  literary 
form  which  was  faulty  because  of  the  employ- 
ment of  words  of  Latin  ori^n  and  unintelligible 
for  readers  unacquainted  with  Latin,  instead  of 
the  homely  English  equivalents,  for  example, 
"comes  6  a  lions*  (revelings),  ebricty,  impudic- 
ity,  agnition,  coinquination,  contristate,  donaiy, 
exinanite,  suasible:  all  mere  Latin  words  with 
English  terminations.  This  very  serious  fault 
was  in  revision  after  revision  corrected  with 
greatest  thoroughness  by  Or.  Challoner  (q.v,), 
whose  first  edition  of  the  revised  New  Testa- 
ment was  published  in  1749  and  that  of  the 
Old  Testament  in  the  following  year.  Challon- 
er's  final  revision  has  itself  undergone  revision 
several  times  since,  but  only  for  correction  of 
minor  errors  and  oversights,  Desnite  its  very 
serious  defects  the  original  Rhemisn  translation 
has  elicited  from  a  most  competent  judge,  Dr. 
Westcott.  'History  of  the  English  Bible,'  the 
praise  ot  great  fidelihr  to  the  text  of  the  Vul- 
gate. "The  Rhemists,"  he  says,  'in  their  scrupu- 
lous and  even  servile  adherence  to  the  text  of 
the  Vulgate  .  .  ,  irequently  reproduced  with 
force  the  orif^nal  order  of  the  Greek,  which  is 
preserved  in  the  Latin ;  and  even  while  many 
unpleasant  roughnesses  occur  there  can  be  little 
doubt  that  this  version  gained  on  the  whole 
by  the  faithfulness  with  which  Hiey  endeavored 
to  keep  the  original  form  of  the  sacred  writings, 
.  ,  ,  The  same  spirit  of  anxious  fidelity  to 
the  letter  of  their  text  often  led  the  Rhemists 
to  keep  the  phrase  of  the  original  when  others 
had  atendoned  it,  .  .  ,  When  the  Latin  was 
capable  of  guiding  them  the  Rhemists  seem 
to  have  followed  out  dieir  principles  honestly; 
but  whenever  it  was  inadequate  or  ambiguous, 
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they  lud  the  niceties  of  Gretk  at  their 

DOUBLB    BASS    or    BASE, 

oiled  contrabass,  is  the  largeat  and  deepest 
voiced  of  the  violin  fatnily.  Though  seloom 
used  in  solo  work  it  is  counted  one  of  the 
foundations  of  the  modem  orchestra.  Origi- 
nally it  ha.d  only  three  strings,  but  used  to-<by 
with  four,  from  the  pitch  of  iJie  third  E  below 
tbe  violin  clef.  The  strings  are  tuned  a  fourth 
apart  It  probably  derives  its  name  frtMn  the 
fact  that  it  sometimes  doubles  the  bass  gircn  to 
the  'cello  or  similar  instrument  in  a  score;  It 
first  appeared  in  the  16th  ceatury  and  has  been 
attributed  to  the  inventive  goiius  of  Gasparo 
daSalo. 

DOUBLB  BASSOON,  also  known  as  con- 
trafagotto,  stands  in  the  same  relation  to  die 
oboe  family  as  the  double  bass  (q-v.)  does  to 
the  stringed  instruments,  being  the  largest  and 
deepest  toned.  It  has  a  compass  of  more  than 
three  octaves  Upward  from  the  third  C  (and 
even)  below  imddle  C;  an  octave  lower  than 
tbe  ordinary  bassoon.  It  has  a  conical  tube 
over  16  feet  in  length,  but  bent  up  so  com- 
pactly that  it  causes  no  inconvenience  to  the 
player.  Many  great  masters  of  orchestration 
have  written  liberally  for  it,  enwcially  Haydn, 
Beethoven,    Spohr   and    Mendelssohn. 

DOUBLE  CITIZENSHIP,  a  term  signi- 
fying both  State  and  national  citizenship  as 
defined  by  the  14tb  Amendment  to  the  Federal 
Constitution,  which  states :  'All  persons  bom 
or  naturalized  in  the  United  States  and  subject 
to  the  jurisdiction  thereof,  are  citizens  of  the 
United  States  and  of  the  State  wherein  they 
reside,*  A  couit  rulinff  sayS  thai  'there  is  a 
citizenship  of  the  United  Stales  and  a  citizen- 
ship of  a  State,  which  arc  distinct  from  each 
other  and  which  depend  upon  different  character- 
istics and  circumstances  in  the  individual* 
Citizenship  in  the  State  cannot  be  given  to  an 
alien ;  but  a  naturalized  citizen  becomes  a 
citizen  of  the  State  wherein  he  resides.  The 
Federal  government  alone  has  the  right  to 
naturalize ;  but  the  State  can  grant  extensive 
privileges  of  State  citizenship,  even  the  suffrage, 
to     foreigners     not     fully     naturalized.       See 

CiTIZEHSKIF     in'  the     UnITZD     STATES;      Nat- 

ubauzation;  NATtmAirzATiON  Laws. 

DOUBLE  CONSCIOUSNESS,  a  pecuUar 
mental  condition,  illustrated  and  much  ov«r- 
drawn  by  the  celebrated  story  of  Dr.  Jekyl  and 


although  much  utilized  by  the  novelist, 
dramatist  and  careless  observer.  By  double 
consciousness  is  usually  meant  that  at  cer- 
tain times,  in  the  waking  consciousness  of  tbe 
individual,  certain  dominant  ideas  control  and 
impart  to  the  individual  a  definite  person- 
ality, known  and  recognized  as  such  by  his 
friends  ■  and  associates,  and  that,  at  other 
times,  also  in  a  distinctly  conscious  stale,  an 
entirely  different  series  of  ideas  may  govern 
the  person,  making  him  think,  (eel  and  act  in  a 
manner  entirely  diSerent  from  that  of  his 
former  personality.  No  such  phenomenon  is 
realty  known  except  in  con.scious  acting,  where 
good  actors  or  actresses  can  poriray  many  per- 
sotuUties.  What  really  happens  in  tbe  bOna- 
'' '  's  a  dissociation  of  consciousness. 


The  so-called  double  slate,  which  may  be  multi- 
ple, is  a  split  or  part  of  the  unconscious  state 
of  tbe  individual 

The  best  examples  of  this  dissociation  states 
are  seen  in  alcoholism,  where  the  partly  intoxi- 
cated person  becomes  quite  a  different  type  of 
individual.  His  unconscious  trends  are  released 
from  a  type  of  conscious  control  and  come  out 
into  action.  In  hysteria  similar  dissociations 
are  frequent  Tbe  so-called  classical  types  of 
multiple  personality,  which  have  been  much 
written  about,  are  various  mixed  mental  states 
of  hysterical  dissociation  and  shrewd  duplicity. 
Tbe  physician  is  often  made  the  dupe  of  a 
clever  person.  Most  shrewd  women  have  this 
capaci^  to  mingle  unconscious  hysterical  fan- 
tasy with  consaous  reality.  The  unconscious 
hysterical  part  of  the  phenomenon  is  bona-fide 
and  not  consciously  known  or  controllable.  This 
must  be  emphatically  emphasized.  In  certain 
epileptics,  an  automatic  mental  state  may  arise 
in  which  the  individual  may  carry  on  complex 
motor  and  intellectual  activities,  apparently  nor- 
mal and  conscious  —  to  the  lay  otiserver  —  and 
yet  these  are  dissociated  mental  states  absolutely 
unknown  to  the  Waking  healthy  conscious  state 
of  the  individual  in  question,  Durinp;  such 
automatic  imconscious  states  crimes  may  be 
committed  —  such  as  larceny,  murder  and  yet 
the  patient  is  not  cognicant  of  the  act  and  is 
irresponsible.  These  dissociated  mental  states 
are  frequent  in  dementia  prxcox  and  at  times  in 
anxiety   hysterias    and    compulsion    neurosis. 

The  usual  hypnotic  seances,  in  which  such 
diMociated  states  are  demonstrated,  are  largely 
fraudulent.  When  bona-fide  they  are  usually 
examples  of  hysterical  dissociation  which  is  an 
■       ■  ■  ■       ental 

__ .  of  hysterical  dissocia. 

Excessive  anger  and  weening  are  widespread 
illustrations  of  these  partly  dissociated  states. 

Consult  Janet  'Mental  State  of  Hystericals'; 
Freud,  'Hysteria  and  the  Psychoneu roses* ; 
JetliSe  and  White,  'Diseases  a4  the  Nervous 
System.' 

DOUBLE  DRAGON,  Order  of  the,  a 
military  order  of  China,  established  to  honor 
forei^ers  who  had  served  China  in  a  military 
capaaty.  In  1882  it  was  made  to  include  other 
foreigners  who  had  rendered,  service  to  the 
nation. 

DOUBLB  EAGLE,  a  United  States  coin 
of  the  value  of  $20,  the  eagle  being  (10.  The 
name  is  a  book-word,  the  ponular  term  being 
'twenty- dollar  gold  piece.*  Ine  piece  was  au- 
thorized by  Congress  in  March  1849,  and  the 
first  ones  were  struck  in  1850.  The  name  refers 
to  the  figure  of  the  eagle  upon  it  It  was  one 
of  the  coins  authorized  ty  the  Act  of  1873, 

DOUBLE  FLOWERS  are  flowers  which, 
usually  through  cultivation,  have  their  stamens 
and  pistils  developed  into  petals,  by  which  tbe 
beauty  of  the  flower  may  be  enhanced,  though 
its  reproductive  powers  are  sacrificed.  All 
intermediate  stages  between  stamens  and  petals 
can  be  seen  in  double-flowered  roses  and  carna- 
tions. It  is  frequently  observed  that  a  multi- 
plication of  the  leaf  accompanies  tbe  conver- 
sion of  stamens  into  petals ;  so  that  a  single 
stamen  may  be  represented  by  two  or  more 
petal-like  leaves.    Double  flowers  remain  fresh 
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two,  three  even  eight  days  longer  tban  similar 
norma)  ungle  flowers. 

DOUBLE  MAJORITY,  In  Canada  under 
the  Union  there  sprang  up  a  demand  —  ur^d 
b^  each  of  the  political  parties  while  in  opposi^ 
tion  but  not  regarded  as  practicable  when  they 
held  the  reins  of  government  —  that  an  admin- 
istration to  hold  omce  should  possess  a  majority 
in  both  Lower  and  Upper  Canada.  Owing  to 
the  sharp  divergence  in  race,  rcli^on  and  politi- 
cal ideals  between  the  two  provinces,  this  was 
unrealizable.  The  "double  majority*  was  never 
accepted  either  as  a  principle  or  a  convention 
of  the  constitution ;  it  received  no  sanction  from 
the  governors ;  and  was  finally  disavowed  at 
Confederation. 


tior 


DOUBLB  6TAMDARD,  in  economics  the 
phrase  used  to  signify  a  double  standard  of 
monetary  value  fixed  Dy  legislative  enactment. 
It  implies  the  existence  of  what  is  known  as 
the  gold  standard  on  the  one  hand,  and  the 
silver  standard  on  the  other.  Wherever  the 
douUe  standard  in  its  integrity  is  in  use  a 
creditor  is  bound  to  accept  payment  of  any 
sum  in  coins  of  either  of  (he  metals,  gold  or 
silver,  wlucfa  the  debtor  may  choose  to  tender. 

See   BiHETALUSM. 

DOUBLB  STARS  are  surs  which,  while 
they  may  apitear  sin^e  to  the  eye,  are  known, 
by  telescopic  observation,  to  consist  of  two  con- 
stituents that  are  nor  enough  together  Co  jus- 
tify the  assumption  of  a  physical  connectkNL 


•   ^ 


rtf  opuoQhLZssra 


DOUBLE  SHUFFLE.  An  expedient  by 
which  John  A.  Macdonald  and  his  colleagues 
of  the  Canadian  Uacdonald-Cartier  administra- 
tion, when  they  succeeded  the  short-lived  Brown- 
Dorion  mini^tr^  in  1858,  evaded  the  necessity 
of  vacating  their  seats  and  going  before  their 
constituencies  for  re-election.  The  Brown- 
Dorion  ministry  had  only  lasted  three   days; 


month  accept  another  office  in  the  ministry,  he 
should  not  vacate  his  seat.  Accordingly  Mac- 
donald  and  his  colleagues  changed  portfolios, 
took  the  oath  in  their  new  offices,  and  immedi- 
ately thereafter  resumed  their  former  places 
in  the  ministry. 


In  many  such  cases  it  is  afterward  foimd,  how- 
ever, that  the  two  stars  are  not  members  of  one 
system  but  that  one  of  them  is  vastly  farther 
away  from  us  than  the  other,  their  seeming 
close  proximity  being  only  apparent  and  not 
real.  Such  pairs  are  called  optical"  pairs. 
As  it  is  not  until  measures  have  been  accumu- 
lated for  at  least  several  years  that  a  distinction 
can  be  made  in  any  case  between  an  optical  pair 
and  a  true  binary  system,  alt  discoveries  are 
tentatively  catalogued  as  double  stars.  About 
20,000  such  pairs  are  now  known.  The  first 
systematic  stndy  of  these  objects  was  made 
by  Sir  William  Herschel,  who,  between  the 
years  1779  and  1784.  made  extensive  catalogues 
of  them,  because  he  thought  it  likely  that  Ibey 
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were  only  optically  double.  If  ihat  w««  the 
rase,  the  earth's  orbital  motion  about  the  sun 
might  be  great  enough  to  make  an  appreciable 
TSrialion  in  the  distance  or  direction  of  one  star 
from  the  other,  if  the  system  were  viewed  at 
different  times  in  the  year.  After  recording 
the  distances  between  many  of  these  stars,  as 
well  as  the  direction  of  the  line  joining;  the 
two  components,  he  went  over  them  ae&in  to 
see  if  any  changes  could  be  noted:  and  in  so 
doing  (as  his  son,  Sir  John  Herschel,  has  re- 
corded) "his  attention  was  altogether  diverted 
from  the  original  object  of  the  mquiry  by  phe- 
□MBena  of  a  very  unexpected  character,  which 
at  once  engrossed  liis  whole  attention,*  In- 
stead of  finding  an  annual  and  alternate  in- 
crease and  decrease  of  the  distance,  and  a  corre- 
sponding periodic  variation  in  their  direction, 
he  saw  that  in  many  cases  there  was  a  contin- 
uous change  in  both,  advancing  steadily  in 
one  direction.  li  this  were  due  to  the  fact  that 
the  solar  system  and  the  two  components  of  the 
double  star  were  moving  independently  through 
space,  we  should  expect  the  motion  of  either 
of  the  components,  _  relatively  to  the  other  ont 
to  be  sensibly  rectilinear.  After  the  lapse  oi 
25  years  Herschel  became  satisfied  that  this 
is  not  always  the  case,  for  in  some  instances 
be  found  good  evidence  of  actual  orbital  mo- 
tion, and  in  1802  he  announced  that  *there 
exist  sidereal  systems,  composed  of  two  stars 
revolving  about  each  other  in  regular  orbits,' 
in  the  same  manner  that  the  earth  revolves 
about  the  sun,  or  the  moon  about  the  earth. 
About  the  year  1819  William  Struve  took  up 
the  systematic  study  of  these  stellar  systems, 
and  made  a  long  series  of  most  excellent  meas- 
ares  of  them  covering  a  period  of  many  years. 
Subsequently  the  work  was  taken  up  oy  other 
skilled  observers,  and  we  now  have  a  vast 
mass  of  data  of  this  sort,  from  i;^ich  fairly 
good  orbits  of  some  60  of  the  systems  have 
Seen  obtained.  A  beainner'B  book  on  the  sub- 
ject is  Crossley,  Gledhill  and  Wilson's  <Hand- 
book  of  Double  Stars,'  which  contains  methods 
for  computing  the  orbits  of  doable  stars,  as 
well  as  advice  concerning  the  making  of  obser- 
vations. The  standard  and  authoritative  work 
is  S,  W.  Bumham's  'General  Catalogue  of 
Double  Stars,'  which  contains  the  description 
of  every  pair  discovered,  and  references  to  all 
measures  ever  published,  and  to  all  proper  mo- 
lions  and  orbits  computed,  up  to  the  year  1906. 
In  reality,  both  of  the  components  of  a  double 
star  are  in  motion,  each  revolving  about  the 
common  centre  of  gravity  of  the  two;  but  it  is 
known  that  in  a  system  composed  of  two  bodies 
revolving  about  each  other  no  error  is  com- 
mitted, so  far  as  the  relative  motion  of  the  two 
is  concerned,  by  regarding  one  of  them  as 
fixed,  and  assuming  that  the  other  revolves 
about  it.  It  is  customary,  therefore,  to  regard 
the  brighter  component  of  such  a  star  as  fixed. 
The  diagram  shows  the  orbit  of  Ae  pair  known 
as  F.  70  Ophiuchi,  in  which  one  star  is  of  about 
the  fourth  magnitude,  while  the  other  is  of 
about  the  sixth.  The  large  black  spot  at  the 
intersection  of  the  two  straight  lines  represents 
the  larger  star,  the  straight  lines  themselves 
representing,  respectively,  an  hour  circle  and  a 
declination-cirde  passing  throut^  it.  The  ellipse 
represents  the  apparent  orUi  of  the  component 
star,  as  determined  by  Bumham  from  all  the 
available  data  up  to  the  year  1905.    Th«  dots 


diat  a^i^ear  irre^Iarly  along  the  ellipse,  being 
sometimes  within  it  and  sometimes  without, 
represent  the  observed  positions  of  the  com- 

Knion  star.  According  lo  the  computations 
re  cited,  the  period  of  rev<rfution  of  70 
Oiriiiuchi  IS  87.75  years.  In  addition  to  the 
stars  that  are  visibly  double  when  viewed 
through  the  tdescope,  numerous  stars  are  now 
known  which  have  been  proved  to  be  donUe 
W  means  of  spectrosco^  observdttoiii.  (See 
Dopplek's  Principle),  The  periods  of  revolu- 
tion of  some  of  these  are  exceedingly  short. 
Thus,  one  of  the  components  of  the  telescopic- 
ally  double  star  Kappa  Pegasi  is  itself  a  spec- 
troscopic binary  with  a  period  of  only  six  days. 
At  least  one  of  the  spectroscopic  double  stars 
(Epsilon  Hydrz),  is  also  a  visual  double  in 
die  telescope ;  the  orbit  computed  from  the  di- 
rect measures  agrees  remarkably  well  with  that 
found  from  the  spectroscopic  observations,  thus 
affording  a  proof  (if  one  were  needed),  that 
the  displacement  of  the  spectral  lines  in  these 
cases  is  due  to  a  true  duplicity  and  is  not  the 
effect  of  some  other,  unfcnowtj,  cause. 

DOCBLEDAY,  Abner,  American  soldier: 
b.  Ballston  Spa,  N.  Y.,  36  June  1819;  d.  Mend- 
ham,  N.  J.,  26  Jan.  1893.  In  1839  at  Coopers- 
town,  N.  y.,  he  aided  in  drawing  up  the  first 
baseball  rules  in  the  United  States.  He  was 
graduated  at  the  West  Point  Military  Academy 
m  1842  and  was  assigned  as  brevet  second  lieu- 
of  artillery  the  same  year.  During  the 
'"      '  '  ■     the  Pirst  Artillery 


Mexican  War  he  served  i: 


pressing  the  uprising  of  the  Seminole  Indians. 
He  participated  in  the  memorable  defense  ot 
Port  Sumter,  firing  the  first  gun  in  reply  to  the 
enemy's  attack.  From  the  Shenandoah  Valley 
to  the  Rappahannock,  at  Manassas,  South 
Mountain,  Antietara,  Fredericksburg  and  Chan- 
cel lorsvil  I  e,  he  added  lustre  to  his  name  and 
justly  earned  the  command  of  an  army  corps 
with  the  rank  of  major-general.  At  CJetty^ 
burg  (^ncral  Doubleday  found  a  fitting  climax 
to  his  active  military  career.  The  acknowledged 
hero  of  the  first  day's  fight,  he  contributed  as 
much  toward  the  final  result  achieved  as  any 
other  commander  in  the  entire  engagement.  He 
continued  to  serve  in  the  regular  army  after 
the  war,  but  retired  in  1873.  A  hronic  statae 
of  the  general  was  unveiled  on  the  Gettysburg 
battlefield  25  Sept,  1917,  He  published  'Remi- 
niscences of  Forts  Sumter  and  Moultrie  in 
1860-61>  (1876).  and  'Chancellorsville  and 
Getty9bui^>   (1882). 

DOUBLEDAY,  Frank  Hebon,  American 
publisher:  b,  Brooklyn,  N.  Y.,  8  Jan,  1862.  He 
was  educated  at  the  Brooklyn  Polytechnic  In- 
stitute: entered  the  employ  of  Clharles  Scrib- 
ner's  Sons,  publishers,  in  1877  and  remained 
with  that  house  unlit  1895 ;  during  that  time  he 
refoonded  and  edited  The  Book  Buyer  (1884), 
and  was  appointed  manager  of  Scribner's  Mojjo- 
eine  in  1886,  From  !897  to  1900  he  was  a 
member  of  the  pubKshing  firm  of  Doubleday 
and  McClure  Company.  Since  1900  he  has  been 
president  of  Doubleday,  Page  Se  Co.,  publishers 
of  The  World's  Work,  Country  Life  in  America, 
The  Garden  Magazine  and  Farming, 

DOUBLEDAY.  Neltje  De  Graff  («Nelt]a 
Blonchan*),  American  author:  b.  Chicago,  23 
Oct  1865.    She  was  married  tn  F.  N.  U     ' '  * 
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io  18S6.  She  has  published  'The  Piegan  In- 
dians) (1894)  ;  'Bird  Neighbors'  (1897)  ; 
'Birds  that  Hunt  and  are  Hunted'  (1898); 
'Nature's  Garden :  Our  Wild  Flowers  and  Their 
Insect  Visitors'  (1900);  'Birds  Every  Child 
Should  Know'  (190?)  ;  'The  American  Flower 
Garden'  (1909)  ;  also  pam^Iets,  tn^azine  arti- 
dcs,  essays,  etc.,  on  education.  North  American 
Indians,  nature  study,  etc. 

DOUBLEDAY,  RusBeQ,  American  author : 


navy  during  the  Spanish-American  War  1898. 
He  has  written  'A  Gunner  Aboard  the  Yan- 
kee' (1898) ;  'Cattle  Ranch  to  College'  (1899) ; 
<A  Year  in  a  Vawi»  (1901);  'Stories  of  In- 
ventors>   (1904). 

DOUBLET,  a  close-fitting  garment,  cover- 
ing the  body  from  the  neck  to  a  little  below 
the  waist  It  received  its  name  from  being 
originally  lined  or  wadded  for  protection.  At 
first  it  had  short  shirts,  but  these  diminished  as 
the  body  of  the  garment  became  fuller  and  more 


elaborate  under  the  reign  of  Queen  Elizabeth. 
During    fhe    period    of    Charfc    J    and    a" 
Charles  II  it  lost  all  pretense  and  dwindled 


a  sleeveless  jacket,  the  forerunner  of  our  mod- 
em  waistcoat.      Originally    it   was    introduced 
from  France  into  England  in  the  I4th  century. 
In  lapidary  work,  a  counterfeit  stone  com- 

esed  Ot  two  pieces  of  crystal,  with  a  color 
tween  them,  so  that  diey  have  the  same 
appearance  as  if  the  whole  substance  of  the 
crystal  were  colored.  It  is  accomplished  an- 
other way  by  ta.km^  a  thin  layer  of  a  precious 
gem  and  fastening  it  on  the  line  of  the  girdle 


DOUBLOON,  dflb-Ioon',  a  gold  coin  of 
Spain,  equal  in  value  to  two  pistoles.  It  was 
worth  1730  to  1772  aboul  $824,  from  1772  to 
1786,  $8.08.  aiid  from  1786  to  1848,  57,87.  Al- 
though the  coinage  of  the  doubloon  has  ceased 
in  Spain,  coins  still  current  are  valued  at  $5,02. 

DOUBS,  doo,  France,  .  (1)  department 
which  is  traversed  by  four  chams  of  the  Jura. 
Area.  2.030  square  miles.  Pop.  299,935, 
Douto  is  traversed  by  the  river  Doubs,  a  tribu- 
tary of  the  Saone,  the  Dessoubre  and  the  Loue. 
The  climate  is  more  rigorous  than  in  most 
similar  latitudes  of  Europe.  Pine,  walnut  and 
common  orchard  trees  thrive  well;  mines  of 
iron  and  coal  are  worked;  and  gypsum,  build- 
ing stone,  lime  and  marble  are  abundant  The 
trade  is  principally  in  iron,  cattle,  horses  and 
dairy  products.  It  is  famous  for  its  cheese. 
The  department  was  formed  out  of  part  of  the 
old  Franchc-Comlfi.  The  capital  is  Besancon. 
(2)  Dpubs,  a  river  250  miles  in  length,  rises  in 
this  department 

DOUBTING  CASTLB,  the  castle  in  'Pil- 
grim's Progress.'  where  Christian  and  his  com- 
panion. Hopeful,  are  imprisoned  for  a  time  tq' 
Giant   Despair, 

DOUC,  dook,  a  species  of  small  monkey 
(Semnopithectts  it enueut),  native  to  Cochin- 
China.  It  is  curimuly  marked  with  red,  white 
and  black. 


DOUCET,  doo'sfi',  CbarlM  Cuiills,  Freodi 
dramatist:  b,  Paris,  16  May  1812;  d.  there,  1 
April  1895.  He  became  in  1853  a  govenunent 
oilicial  in  the  theatrical  department;  was  elected 
to  the  Academy  in  1876  and  soon  after  made 
its  standing  secretary.  The  best  known  of  hit 
many  very  successful  comedies  are  'Un  jeune 
homme'  (1841) ;  'L'Avocat  de  sa  cause* 
(1842);  <L«  fruit  difendu'  (18S7);  'La  con- 
sideration.' His  lyric  pieces  for  the  stage, 
'Velasquei'  (1847),  and  'Le  Barque>  (1849), 
were  crowned  by  the  Academy. 

DOUCET,  Henri  Lndeo,  French  painter: 
b,  Paris,  23  Aug.  1856;  d.  Saint  Leu  d'Essev«nt, 
31  Dec.  189S.  He  was  a  pupil  of  Lefebvre  and 
BouUwger,  and  won  the  Pnx  de  Rome  in  1880. 
Among  his  paintings  are  'Adam  and  Eve'; 
'Atala*;  'Apris  le  bal' ;  'Hagar'-  and  a  num- 
ber of  portraits,  inchidin^  one  of  Mme.  GaUi 
Marie  of  the  Opira  Cotnique. 

DOUDNEY,  Sarah,  English  novdist:  b. 
Portsmouth,  15  Jan,  1843.  She  began  writing 
when  quite  young  and  tus  published  'A 
Woman's  Glory>  (1885) -'The  Missing  RubiM' 
(1886);  'When  We  Two  Parted'  (1887); 
^Where  the  Dew  Falls  in  London'  (1890); 
'Throu^  Pain  to  Peace'  (1892)  ;  <A  Romance 
of  Lincoln's  Inn»  (1894)  ;  'Katherinc's  Keys' 
(1895);  'Pilgrims  of  the  Night'  0896);  'A 
Cluster  of  Roses' ;  'Lady  Dye's  Reparation* 
(1899):  'Silent  Strings'  (1900);  'One  of  the 
Few'  (1904);  'Shadow  and  Shine'   (1906). 

DOUGALL,  Lily,  Canadian  novelist:  b. 
Montreal,  Canada,  16  April  1858.  She  has  pub- 
lished 'Beggars  All'  (1891);  'The  Mermaid' 
(189S)  :  ''Hie  Madonna  of  a  Day'  (1896) ;  'A 
Dozen  Ways  of  Love'  (1897) ;  'The  Mormon 
Prophet'  (1898) ;  'The  Spanish  Dowry' 
(1906);  'Paths  of  the  Rirfteous'  (1906); 
'VolunUs  Dei'  (1912)  ;  'The  Practice  of  Chris- 
tianity'   (1914). 

DOUGHBIRD,  a  name  given  to  several 
species  of  curlew  (q,v.).  but  more  especially  to 
the  Eskimo  curlew  (_NuftitMmt  borealis'). 

DOUGHFACE,  a  nickname  applied  to 
Northern  politicians  who  were  inclined  to  yield 
to  (he  Southern  States  in  the  antebellum  agita- 
tion over  States'  rirfits  and  slavery.  The  term 
is  traced  back  to  1820,  when  it  was  applied  to 
the  Northerners  who  supported  the  Missouri 
Compromise    (q.v.). 

DOUGHTY,  dfl'tS,  Arthur  G,  C^anadian 
archivist :  b.  Maidenhead,  Berkshire,  England, 
I860.  He  was  educated  at  Eldon  School,  Lon- 
don, and  at  Oxford  University,  removed  to 
Canada  in  1S86  and  entered  the  service  of  the 
Legal  and  Commercial  Exchange,  Montreal,  In 
1897  he  became  private  secretary  to  the   Min- 


Puebec  From  1901  to  1904  __ 
joint  librarian  to  the  Quebec  legislature 
and  in  the  latter  year  was  aM>ointed 
Dominion  archivist  at  Ottawa.  He  has 
written  'Life  and  Works  of  Tennyson'  (1893): 
'Rose  Leaves*  (1894) ;  'The  Song  Story  of 
Francesca  and  Beatrice'  (1896);  'Nugs  Cano- 
ise'  (1897);  'The  Fortress  of  Quebec*  (1904); 
'The  Cradle  of  New  France'  (1908);  'The 
Siege  of  Quebec,'  with  Dr.  Parmelee  (6  vols., 
1902)  ;  '(Jwebec  under  Two  Flags.*  with  Dr. 
Dionne   (1903)  ;    'Canada  and  Ita  Provinces,* 
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with  Professor  Shortt  (12  vob.,  1916);  *A 
Dau^tcr  of  New  France'  (1916);  articles  in 
'The  Catholic  Encyclopedia,'  the  'Encyclopedia 
Americana,'  and  die  Ameritan  Hutorical  Re- 
vitw;  and  has  edited  Knox's  'An  Hbtorical 
Journal  of  the  Campaigns  in  North  America.' 
DOUGHTY,  Charles  Hontane,  English 
explorer:  b.  Theberton  Hall,  Suffolk,  18«.  He 
was  educated  at  Cambridge,  Spent  two  years  in 
Arabia  maldng  a  study  of  the  arclueotogy,  eth- 
nography and  geography  of  the  country,  the 
results  of  which  were  given  to  the  public  in 
•Travels  in  Arabia  Deserta'   (lfi88).     He  oub- 


Cast  Forth'  (1908);  'The  CUfis'  (1909);  'ITie 
Qouds'  (1912). 

DOUGHTY,  William  Henry,  American 
surgeon:  b.  Augusta,  Ga.,  5  Feb.  1836;  ±  1905. 
He  received  an  acadanic  education  in  Augusta, 
was  graduated  at  the  medical  department  ot 
the  University  of  Geor^a  in  18SS  and  in  the 
same  year  began  practice  in  Augusta,  giving 
special  attention  to  gynecology.  From  March' 
1862  to  April  1665  he  served  as  a  suigeon  in  the 
Confederate  anny,  being  exclusively  employed 
in  hospital  duty.  He  was  successively  suraeon- 
in-cbarge  in  the  general  hospi^s  at  Macon, 
Ga.,  at  Lauderdale  Springs  and  at  Augusta.  In 
the  course  of  this  long  service  he  tied  the  sub- 
clavian artery  at  its  external  third  twice,  which 
operations  have  passed  into  the  permanent  rec- 
ords of  military  surgery.  From  1867  to  1875  he 
was  professor  of  materia  medica  and  therapeu- 
tics in  the  Medical  CoUege  of  C^rgia.  In  1887 
he  was  a  member  of  the  International  Medical 
Congress.  His  contributions  to  medical  jour- 
nals were  numerous  and  embraced  a  wide  range 
of  subjects. 

DOUGLAS,  Scottish  noble  family.  Their 
oripn  is  unknown.  They  were  already  terri- 
torial magnates  at  the  time  when  Bruce  and 
Baliol  were  competitors  for  the  crown,  and  like 
most  of  the  Scottish  nobility  did  homage  and 
took  oaths  of  allegiance  to  Edward  I.  They 
had  estates  both  in  England  and  Scotland  hut 
chiefly  in  Scotland.  Eight  miles  from  Lanark 
lies  the  village  of  Douglas,  near  which  is  the  old 
church  of  Saint  Bride  and  the  site  of  Douglas 
Castle,  their  ancestral  home.  One  of  tbern,  Wil- 
liam Douglas,  joined  Wallace,  was  captured  at 
Irvine  in  1297,  and  died  in  the  Tower  of  Lon- 
don in  the  following  year.  As  their  estates  lay 
on  the  borders  they  early  became  guardians  of 
the  Iringdom  against  the  encroachments  of  tbe 
English,  particularly^  of  the  Percies,  who  occu- 
pied a  similar  position  on  the  English  border, 
and  acquired  in  this  way  power,  habits  and  ex- 
perience which  frequently  made  them  formi- 
dable to  the  Crown.  The  most  important  mem- 
bers of  this  family  in  chronological  succession 

James,  son  of  the  William  Douglas  who  had 
been  a  companion  of  Wallace,  and  is  commonly 
known  as  the  good  Sir  James,  early  joined 
Bruce,  and  was  one  of  his  chief  supporters 
Ihrou^out  his  career,  and  one  of  the  most  dis- 
tinguished leaders  at  the  battle  of  Bannockburn. 
He  fell  in  battle  with  the  Moors  while  on  hi? 
way  to  the  Holy  Land  with  the  heart  of  his 
master  in  1330.  He  had  fought  in  70  engage- 
ments, S3  of  which  were  victories,  and  was 
buried  in  the  church  of  Saint  Bride. 


A»:EaBAU^  youngest  brother  of  Sir  James, 
succeeded  to  the  r^ency  of  Scotland  in  the  in- 
fant^ of  David.  He  was  defeated  and  kilted  at 
Halidon  Hill  by  Edward  III  in  1333. 

THE  EABLS  OF  DOUGLAS. 

William,  son  of  the  preceding,  was  created 
first  earl  iu  1357.  He  recovered  Douglasdale 
from  the  English,  and  was  frequently  engaged 
in  wars  with  them.  He  fought  at  the  battle  of 
Poitiers.    He  died  in  1384. 

James,  the  second  earl,  who,  like  his  ances- 
tors, was  constantly  engaged  in  border  warfare, 
was  killed  at  the  battle  of  Otterbum  in  138a 
After  his  death  the  earldom  passed  to  an  illegit- 
imate son  of  the  good  Sir  James,  Archibald  the 
Griffl,  Lord  of  Galloway. 

Akhibald,  son  of  Archibald  tbe  Grim,  and 
fourth  earl,  was  the  Douglas  who  was  defeated 
and  taken  prisoner  1^  Percy  (Hotspur)  at 
HomUdon,  14  Sept  1402.  He  was  also  taken 
prisoner  at  Shrewsbury,  23  July  1403,  and  did 
not  recover  his  liberty  till  1407.  He  was  killed 
at  tbe  battle  of  Vemeuil  in  Normandy,  in  1427. 
He  was  known  as  "Tineman"  (the  loser)  be- 
cause of  his  persistent  ill-luck  in  war.  Charles 
VII  created  him  Duke  of  Touraine,  which  title 
descended  to  his  successors. 

William,  sixth  earl,  b.  1422,  together  with 
his  only  brother,  David,  was  assassinated  by 
Crichton  and  Livingstone  at  a  banquet  to  which 
he  had  been  invited  in  the  name  of  the  king, 
in  Edinburgh  Castle,  24  Nov.  1440.  Jealousy  of 
the  great  power  which  the  Douglases  had  ac- 

Jnired  from  their  possessions  in  Scotland  and 
ranee  was  the  cause  of  this  ^ed. 
WnxuM,  the  eighth  earl,  a  descendant  of 
the  third  earl,  restored  the  power  of  the  Doug- 
lases by  a  marriage  with  his  cousin,  heiress  of 
another  branch  of  the  family;  was  appointed 
lord- lieutenant  of  the  kingdom,  and  defeated 
the  English  at  Sark.  Latterly  having  entered 
into  a  treasonous  league,  he  was  invited  by 
James  II  to  Stirling  and  there  murdered  by  tbe 
kirk's  own  hand,  ^  Feb.  1452. 

James,  the  ninth  and  last  earl,  brother  of  the 
preceding,  took  up  arms  with  his  allies  to 
avenge  his  death,  but  was  finally  driven  to  Eng- 
land where  he  continued  an  exile  for  nearly  30 
years.  Having  entered  Scotland  on  a  raid  in 
1484  he  was  taken  prisoner  and  confined  in  the 
abbey  of  Lindores,  where  he  died  in  1488. 
THE  EAHLS  OF  ANGUS. 

The  estates  of  the  ninth  earl,  which  had 
been  forfeited  in  1455,  were  bestowed  on  the 
fourth  Earl  of  Angus,  the  "Red  Douglas,*  the 
representative  of  a  younger  braocE  of  the 
Douglas  family,  which  continued  to  flourish, 
long  after.  Thus,  'the  Red  Douglas  put  down 
the  Black.*  Tbe  fifth  Earl  of  Angus.  Archibald 
Douglas,  was  the  celebrated  •Be  11- the- Cat,"  one 
of  whose  sons  was  Gawin  Douglas,  the  poet 
(q.v.).  He  died  in  a  monastery  in  1514.  Archi- 
bald, the  sixth  carl,  married  Queen  Margaret, 
widow  of  James  IV,  attained  the  dignity^  ot 
r^ent  of  the  kingdom,  and  after  various  vicis- 
situdes of  fortune,  having  at  one  time  been  at- 
tainted and  forced  to  flee  from  the  kingdom, 
died  about  1560,  He  left  no  son.  and  the  title 
of  Earl  of  Angus  passed  to  his  nephew,  David. 
James  Douglas,  brother  of  David,  mar- 
ried the  heiress  of  the  F^rl  of  Morton, 
which  title  he  received  on  the  death  of  his 
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father-in-law.  Hia  ne^iew,  Archibald,  known 
as  the  'Guid,"  eighth  £arl  of  Angus  and  Earl 
of  Uorton,  died  childless,  and  the  earldom  of 
Angus  then  passed  to  Sir  William  Douglas  of 
Glenbervie,  and  the  title  went  on  in  the  Doug- 
las line  till  William,  11th  Earl  of  Angus, 
who  was  created  Marquis  of  Douglas  by 
Charles  I.  Archibald,  toe  great-grandson  of 
William,  was  raised  in  1703  to  the  di^ty  o£ 
Duke  of  Douglas,  but  died  unmarried  in  1761, 
when  the  ducal  title  became  extinct. 

THE  DOUGLAS  CAUSE. 

When  the  dukedom  became  extinct,  the  title 
of  Marquis  of  Douglas  and  Earl  of  Angus  went 
to  the  nearest  heir-mate,  the  Duke  of  Hamilton, 
a  descendant  of  the  first  Marquis  of  Douglas, 
The  estates,  however,  did  not  go  with  the  title, 
and  their  disposal  (oimed  the  subject  of  one  of 
the  most  ccleorated  of  Scottish  lawsuits,  known 
as  the  Douglas  cause.  The  Duke  of  Douglas 
had  a  sister.  Lady  Jane,  who  at  the  age  of 
48  married  Sir  John  Stewart  of  Grand  Tul- 
ley.  After  the  marriage  they  lived  abroad 
When  in  her  51st  year  La^  Jane,  it  was 
announced,  had  given  birth  to  twin  sons  in 
Paris.  At  the  duke's  death  in  1761  both  father 
and  mother  were  dead,  and  the  surviving  child 
became  the  heir  to  the  duke.  The  succession 
was  at  once  disputed  by  the  Hamiltons,  whose 
contention  was  that  the  stoi^  of  the  birth  of  the 
twins  was  false,  and  that  in  reality  they  were 
the  children  of  French  peasants,  obtained  for 
fraudulent  purposes.  For  six  years  the  contest 
went  on  in  the  Scottish  courts;  V  the  casting 
vote  of  the  Lord  President,  Dundas  of  Arniston, 
in  the  final  trial  before  15  judges,  decision 
was  given  against  the  claimant;  but  two  years 
after  the  House  of  Lords  reversed  this  judg- 
ment, and  young  Stewart  became  ^roprietorrof 
the  Douglas  estates.  The  new  heir  was  made 
a  peer  as  Baron  Douglas ;  his  eight  sons  all  died 
childless ;  but  his  eldest  daughter  married  the 
11th  Earl  of  Home,  whose  son,  the  I2th  Earl, 
now  owns  the  proper^.  Thus  the  Duke 
of  Hamilton  is  head  of  Ule  Douglases,  but  the 
Earl  of  Home  is  Lord  of  Douglasdale, 

Two  other  peerages  are  held  in  the  family: 
the  Marquis  of  Queensbnry,  who  descends  from 
a  natural  son  of  the  second  Earl  of  Douglas 
slain  at  Otterbum ;  and  the  Earl  of  Morton, 
who  descends  from  Douglas  of  Lodileven,  the 
jailer  of  Mary  Queen  of  Scots.  Consult  Sir 
William  Eraser,  'The  Douglas  Book'  (20  vols., 
Edinburgh  1899)  :  and  Sir  J.  Heron  Maxwell 
•History  of  the  House  of  Douglas,'  with  the 
principal  authorities  prefixed  hereto. 

DOUGLAS,  Alice  Hay,  American  writer: 
b.  Balh,  Me.,  28  June  1865.  She  has  done  edi- 
torial work  for  Harper's  Young  People  and  has 
been  editor  of  The  Acorn  and  The  Pacific  Ban- 
ner, and  is  active  in  temperance  and  Sunday 
school  work.  She  is  also  interested  in  peace 
work  and  was  a  delegate  to  the  Boston  Peace 
Congress.  Her  writings  include  in  verse : 
'Phlox' ;  'May  Flowers' ;  'Gems  Without 
Polish';  in  prose:  'Jewel  Gatherers';  'The 
Peacemakers' ;  'Self-Exiled  from  Russia'  and 
'A  Friend  Indeed.' 

DOUGLAS,  David,  Scottish  botanist;  b. 
Scone,  Perthshire,  1798;  d.  Hawaii,  12  July  1834. 
In  the  botanical  garden  at  Glasgow,  he  attracted 
the  notice  of  Sir  William  Hooker,  who  recom- 


mended bim  as  a  botanical  collector  to  the  Hor- 
ticttltural  Society  of  London.  He  was  accord- 
ingly, in  1823,  sent  by  the  society  to  the  United 
States,  where  he  procured  many  fine  plants,  and 
in  particular  increased  the  society's  collection 
of  fruit-trees.  In  1824  he  was  seat  on  a  second 
mission  to  explore  the  vegetation  of  die  cotmtiy 
adjoining  the  Columbia  Rivei^  and  southward 
toward  California.  la  making  the  voyage  he 
never  lost  sigjit  of  his  object,  and  was  able, 
during  the  short  time  the  vessel  touched  at  Rio 
Janeiro,  to  collect  majiy  rare  orchidaceous 
plants  and  bulbs.  He  arrived  at  Fort  Vancouver 
in  April  1825,  and  sent  hom^  from  time  to  time, 
many  beautiful  plants,  with  seeds  and  dried 
specimens.  A  species  of  pine  of  gigantic  size, 
one  of  several  which  he  discovered,  bears  his 
nam^  Piniu  Dougiiuii.  In  1827  he  crossed  the 
Rod^  Mountains  and  reached  Hudson  Bay, 
met  Sir  John  Franklin  and  returned  with  luni 
to  EngUnd.  The  years  1829-32  were  spent  in 
California,  and  1832-3*  on  the  Fraser  River. 
While  on  a  visit  to  the  Sandwich  Islands  he 
was  gored  to  death  by  a  wild  bulL 

DOUGLAS,  Gawtn,  Scottish  poet  and 
bishop :  b.  about  1474 ;  d.  London  1522.  He  was 
the  son  of  Archibald,  Earl  of  Angus  ("BeU- 
thc-Cat").  Having  t^en  orders  in  the  church 
he  rerreived  the  living  of  Prestonldrk,  and  was 
also  made  provost  of  Saint  Giles,  Edinburgh, 
in  1501.  In  1516  he  was  installed  bishop  of 
Dunkeld,  but  had  an  uneasy  tenure  of  office; 
and  while  in  England  on  a  political  mission  was 
deprived  of  bis  bishopric  and  died  of  the  plague. 
Gawin  Dougias'  great  work  is  a  translation  of 
the  'itneid'  of  Virgil  fwith  the  supplementar)- 
book  of  Maphteus)  in  heroic  verse.  It  is  the 
first  translation  of  a  Latin  classic  into  any 
British  toi^e.  It  is  executed  with  great  spirit, 
and  considering^  the  age,  with  extraonUnary 
elegance  of  diction.  It  was  written  about  1512, 
and  is  said  to  have  been  completed  in  18  months. 
To  each  book  is  prelixed  a  highly  poetical 
prologue.  It  was  first  published  in  1553.  Dot^- 
las  also  wrote  "The  Palace  of  Honor,>  an  alle- 
gory of  the  virtuous  life,  and  <IGng  Hart,'  an 
allegory  of  the  struggles  of  the  human  hean 
against  the  temptations  of  the  flesh.  A  complete 
edition  of  his  poems,  edited  by  Small  was  pub- 
lished 1874.  Consult  the  'Cambridge  History  of 
English  UteraJure,'  Vol.  11,  and  J.  H.  Millar's 
"Literary  History  of  Scotland'   (London  1903) 

DOUGLAS,  George  WiUiun,  American 
clergyman:  b.  New  York^  N.  Y.,  8  July  1850. 
He  was  graduated  at  TriniW  College  Connecti- 
cut, in  1871  and  at  the  General  'Theological 
Seminary,  New  York  1874.  He  also  studied  at 
Oxford  and  at  Bonn  during  1874-76^  was  or- 
dained to  the  Protestant  Episcopal  ministry  in 
1878  and  became  tutor  at  the  General  Theo- 
logical Seminary  in  1877-78,  In  1878-79  he  was 
assistant  at  Calvaiy  Churdh,  New  York;  was 
vicar  of  Trinity  Church  there  in  1879-86.  He 
became  rector  of  Saint  John's  Church,  Wash- 
ington, and  trustee  of  Washington  Cathedral 
1888-91,  In  1895-98  he  was  rector  of  Trinity 
Church,  New  Haven,  Conn.  He  was  select 
preacher  for  Grace  Churclt  New  York,  and  in- 
structor in  the  Training  School  for  Deaconesses 
1898-1904.  Since  1904  he  has  been  examining 
chaplain  of  the  diocese  of  New  York  and  senior 
canon  of  the  cathedral  of  Saint  John  the  Divine. 
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He  has  published  'Hints  to  Sunday  School 
Teachers*  (1883) ;  'Prayers  for  Children' 
(18B4) ;  'Sermons  Preached  in  Saint  John's 
Church,  Washington'  (1893);  'Essays  in  Ap^ 
preciation'  (1912),  also  occasional  public 
sermoos,  addresses,  magaiine  articles,  etc. 

DOUGLAS,  Henry  Kyd,  American  author 
and  jurist:  b.  Shephcrdstown,  W.  Va.,  29  Sept, 
1840;  d.  HagCTstown.  Md.,  18  Dec-  1903.  He 
was  graduated  at  Franklin  and  Marshall  College 
(1859),  at  the  time  when  James  Buchanan,  after- 
ward President  of  the  United  States,  was  a 
member  of  the  facnlty.  He  enlisted  at  Harper's 
Ferry  in  the  Confederate  army  as  a  private  in 
Company  B  of  the  noted  ■Stonewall*  Jackson 
Brigade.  He  took  part  in  the  battle  of  Boll 
Run,  and  for  his  bravery  was  promoted  until  he 
rose  to  be  a  captatn.  In  March  1862  he  made  a 
ride  of  VXi  miles  in  order  that  General  Ewell 
might  at  once  join  Jackson.  This  ride  becaiue 
celebrated  in  history.  Horses  were  changed  five 
times,  and  the  Tide  was  made  through  r^n  and 
mod.  On  his  return  he  was  promoted  to  inspec- 
tor-general by  Stonewall  Jackson,  with  whom 
he  served  in  evny  battle.  At  Gettysburg  hewas 
serious^  wounded  and  was  in  prison  nine 
months.  His  brigade  was  the  last  to  surrender. 
Dou^as  was  wounded  nine  times. 

DOUGLAS,  Sir  Howard,  English  soldier 
and  administrator:  b.  1776;  d.  1861.  He  entered 
the  army  and  was  present  at  the  battle  of 
Corunna.  He  was  lieutenant-governor  of  New 
Brunswick  1823-29,  and  founded  King's  College, 
Fredericton,  now  the  University  of  New  Bruns- 
wick. He  was  commissioner  of  the  Ionian 
Islands  1835-40  and  represented  Liverpool  in 
the  House  of  Commons,  1842-46. 

DOUGLAS,  James,  American  mining  eiwi- 
neer:  b.  Quebec,  Canada,  183?.  He  was  gradu- 
ated at  Queen's  University,  Kingston,  Ontario,  in 
1858.  He  taught  chemistry  for  some  time  in 
Morrin  College,  Quebec,  hut  removed  to  the 
United  States  in  1875,  settlinR  in  Phranixville, 
Pa.,  where  he  had  charge  of  the  copper  works. 
He  achieved  a  brilliant  success  as  mming  engi- 
neer and  became  president  of  a  number  of 
mining  corporations  and  also  of  railroads  in 
southwestern  United  States  and  northern 
Mexico.  With  the  late  Dr.  T.  Sterry  Hiuit  be 
did  much  original  work  in  hydrometallurgy  of 
coppers.  He  is  member  and  has  served  two 
terms  as  president  of  th«  American  Institute 
of  Mining  Engineers.  He  published  'Canadian 
Independence';  'Imperial  Federation  and  An- 
nexation'; 'Old  France  in  the  New,  World'; 
'New  England  and  New  France'  (1905),  also 
numerous  technical  articles,  reports,  etc. 

DOUGLAS,  Sut  James,  Enslish  colonial 
administrator:  h.  West  Indies  18(13;  d.  Vic- 
tori^  1  Aug.  1877.  He  was  educated  at  Lanark, 
Scotland,  and  CSiester,  England;  was  appren- 
ticed to  the  North- West  Company  of  Montreal ; 
joined  the  Hudson's  Bay  Company  in  1821,  and 
in  1845  succeeded  Dr.  McLoughhn  as  hsad  of 
the  western  department.  He  founded  Fort 
Camosun,  now  Victoria,  Vancouver  Island,  in 
1843;  was  governor  of  Vancouver  Island,  1851- 
63  and  of  British  Columbia  1S58-64.  Jn  these 
offices  he  displayed  in  a  remarkable  c^^gree  tact, 
resource  and  firmness  in  dealing  with  all  classes 
of  settlers,  held  in  an  uncommon  measura  the 
fonfidence  of  the  Indian  tribes  an4  as  a  X9*^ 


builder  made  a  permanent  contribution  to  the 
welfare  of  the  colonies. 

DOUGLAS.  John,  English  prelate:  b.  Pit- 
tenweem,  Fifesnire,  Scotland,  14  July  1721;  d. 
Salisbuiy.  England.  18  May  1807.  He  was 
educated  at  (Oxford  and  in  1762  he  was  made 
canon  of  Windsor,  which  benefice  he  ex- 
changed for  a  residentiary  canonry  of  Saint 
Paul's.  In  1751  he  wrote  'Milton  Vindicated 
from  the  C3iargc  of  Plagiarism.'  In  1777  he 
prepared  for  the  press  the  journal  of  Captain 
Co^'s  second  voyage,  to  wbidi  he  prefixed  a 
well-written  introduction  and  added  notes;  and 
in  17SI  he  edited  the  account  of  Captain  (^ok's 
third  voyage.  In  1787  he  was  raised  to  the  see 
of  Carlisle  and  in  1791  was  made  bishop  of 
Salisbury. 

DOUGLAS,  Robert  Langton,  English  au- 
thor and  critic:  b.  1864.  He  was  educated  at 
New  College,  Oxford,  laking  honors  in  modern 
history.  He  was  a  lecturer  on  the  University 
Extension  Scheme  and  was  formerly  in  holy 
orders  in  the  Church  of  England.  He  executed 
a  deed  of  relinquishment  under  the  provisions 
of  the  Clergy  Disabilities  Act  In  1895-1900  he 
resided  mostly  in  Italy;  in  1900-Q2  was  pro- 
fessor of  modern  history  in  the  University  of 
Adelaide,  Australia.  He  also  lectured  on  artis- 
ric  subjects  at  the  Royal  Institution  and  the 
Society  of  Arts.  He  enlisted  in  the  new  army 
in  1914,  was  made  captain  in  1915  and  trans- 
ferred to  the  war  office  in  the  same  year.  Doug- 
las has  written  much  for  magazines  and  re- 
views and  is  known  as  an  aulhoritj'  on  Siencse 
art.  He  has  published  'Fra  Angelico'  (2d  cd., 
1902);  'History  of  Siena'  (1902);  'Le  Maio- 
liche  dt  Siena'  (1904)  ;  a  new  edition  of  Crowe 
and  Cavalcas die's  'History  of  Painting  in 
Italy'  (1903);  'Illustrated  Catalogue  of  Pic- 
tures of  Siena  and  Objects  of  An'  (1904).  He 
is  a  Fellow  of  the  Accademia  di  Belle  Arti, 
Milan. 

DOUGLAS,  Stephen  Arnold,  American 
politidao:  b.  Brandon,  Vt.,  23  April  1813;  d. 
Chicago,  3  June  1861.  His  father,  a  physician, 
died  three  months  after  his  birth,  aiid  his 
mother  was  left  with  scanty  means  of  support 
At  the  age  o£  15  he  apprenticed  himself  to  a 
cabinet-maker  and  worked  for  two  years  at.  the 
latler's  trade.  Then,  after  a  short  term  oi 
study  at  the  Brandon  Academy,  he  accompanied 
his  mother,  who  had  married  again,  to  a  new 
home,  near  Canandaigua,  N.  Y.,  where  he  fiti' 
ished  his  schooling  at  an  excellent  academjy, 
and  where  he  began  the  study  of  law.  He  was 
interested  deeply  in  political  questions,  ^ven  ia 
these  years,  attaching  himself  with  ardor  to  the 
new  party  of  Democracy  which  (ienera!  Jackr 
son  was  then  molding  into  form.  In  1833  he 
left  Canandaigua  to  seek  a  career  in  the  West, 
and,  aftcf  several  months  of  ill-health  and 
hardships  found  employment  for  the  winter  in 
school- teaching  at  Winchester,  111,  In  the  spring 
'of  1834  he  was  admitted  to  the  Illinois  bar  and 
settled  himself  at  Jacksonvijle,  in  that  Stale. 
From  thai  lime  his  r^id  rise  to  prominence 
was  extraordinary,  even  araone  careers  of  ambi' 
tion  in  the  young  West,  Pliysically .  delicate 
and  ^short  in  stature,  his  small  body  was  so 
iStrikingly  in  cootrast  with  (be  power  massed 
^in  a  big  brain  and  exercised  by  an  indoniitable 
yi'tlX  that  fulpuring  Jad^sonville  promptly  gam 
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him  the  name  of  the  "Little  Giant,*  which  dung 
to  him  through  life.  Almost  at  once  he  became 
the  acknowledged  leader  of  his  party  in  the 
town.  A  winning  personally,  an  elastic  temper, 
a  fearless  and  ardent  spint,  imbouaded  sdf- 
conhdence  and  surpassing  ener^  of  intellect 
and  will,  were  qualiiies  that  earned  him  always 
3  the  place  of  command.     Within  a  year  in 


be  was  seated  in  the  legblature  of  the  State; 
and  from  his  service  of  a  session  in  that  body 
he  passed  into  the  office  of  United  States  Re^s- 
ter  of  Public  Lands,  at  Springfield,  to  which 
he  was  appointed  by  President  Van  Buren  in 
1837.  His  residence  was  at  Springfield  for  the 
next  10  years,  and  there  he  came  to  acquaint- 
ance with  Abraham  Lincoln,  his  great  political 
antagonist  of  a  later  time,  whose  rise  to  emi- 
nence was  much  slower  than  his  own.  In  1838 
the  bold  young  Jacksonian  very  nearly  won  an 
election  to  Congress  in  the  strongly  Whig  dis- 
trict to  which  SpringAeld  belonged.  Tn  1841 
he  was  appointed  to  a  judgeship  in  the  Supreme 
Court  of^the  State,  but  resigned  his  scat  on  the 
bench  two  years  later,  to  present  himself  again 
as  a  can  dilute  for  Congress,  and  with  success. 
At  that  lime  (1843)  he  had  just  passed  his 
30th  vear.  Most  newcomers  in  Congress, 
even  tne  ablest,  need  time  to  make  a  position  of 
influence  for  themselves ;  hut  Douglas  was 
jirominent  among  the  Democratic  representa- 
tives of  the  Northwest  from  the  first.  The 
vigorous  activity  of  his  mind  and  the  remark- 
able quickness  of  its  working  made  bJTii  for- 
midable in  debate,  while  the  unhesitating  reso- 
luteness with  which  he  threw  himself  into  what- 
ever he  undertook  carried  him  alwa^^s  to  the 
front  of  the  fighting  line.  At  the  beginning  of 
his  second  term  in  the  House  of  Representatives 
he  was  made  chairman  of  its  Commiiiee  on 
Territories ;  and  when,  at  the  end  of  that  term, 
he  was  elected  to  the  Senate  (1S45).  he  re- 
ceived the  chairmanship  of  the  same  committee 
in  that  body.  This  gave  him  the  direction  of 
subjects  in  legislation  which  events  were  mak- 
ing more  important  and  more  exciting  than  any 
others  in  the  politics  of  the  time.  Texas  had 
just  been  annexed;  the  country  was  on  the  eve 
of  a  war  of  conquest  with  Mexico  and  Great 
Britain  was  negotiating  a  fair  settlement  of  the 
Oregon  dispute.  Should  an  expansion  of  na- 
tional territory  mean  expansion  of  slavery,  and, 
if  so,  to  what  extent?  were  the  questions  now 
rising  in  angry  debate.  They  were  brought 
into  Congress  by  the  famous  resolution  called 
the  'Wilmot  proviso"  which  declared  that  no 
slaves  should  be  held  in  any  temton^  acquired 
as  the  result  of  the  Mexican  War.  Extremists 
on  (he  pro-slavery  side  set  up  the  opposing 
doctrine  that  slave-holding  was  a  constitutional 
right  in  any  territory,  since  slaves  were  a  Species 
of  property  recognized  by  the  Constitution  of 
the  United  States.  A  second  ground  of  oppo-. 
sition  to  the  Wilmot  proviso  was  discovered, 
apparently  first  by  General  Cass,  who  contended 
that  the  inhabitants  of  each  Territory  should 
admit  or  exclude-  slavery  as  they  pleased,  by 
their  own  votes.  This  doctrine  of  "popular 
sovereignty,"  or  'squatter  sovereignty,"  as  it  was 
branded  scornfully  by  Calhoun,  commended 
itself  to  Douglas'  mind.  His  attitude  toward 
slavery  was  that  of  indifference  to  the  right  or 


which  admitted  California  to  the  Union  under 
the  free-State  constitution  that  her  people  had 
framed,  and  organized  New  Mexico  and  Utah 
as  Territories  with  no  restriction  concerning 
slavery.  Excepting  Henry  Clay,  no  one  did 
more  than  Douglas  in  the  framing  of  those 
measures  and  carrying  them  through.  He  was 
conspicuous  among  the  chiefs  of  the 


North  he  received  strong  support;  byt  the  less 
known  and  more  pliant  Franklin  Pierce  was 
preferred  at  the  South.  Dougla^  not  yet  40 
j^ears  of  age,  could  afford  to  wait.  At  some 
time  within  the  next  two  years  he  conceived  his 
project  for  a  more  coni[>lete  and  final  settle- 
ment of  the  slavery  question  than  the  compro- 
mise of  1850  had  brought  about.    This,  in  his 


eignty,"  applied  to  the  whole  national  domain. 
Accordingly,  in  1^4,  he  startled  the  country  by 
reporting  from  his  committee  what  was  known 
in  its  final  form  as  the  Kansas- Nebraska  Bill, 
repealing  the  Missouri  Compromise  of  1820 
(which  excluded  slavery  from  the  territory  of 
the  Louisiana  Purchase,  north  of  36°  30')  and 
leavirig  "the  inhabitants  thereof  perfectly  free 
to  form  and  regulate  their  domestic  institutions 
in  their  own  way.*  At  the  North  the  bill  raised 
a  storm  which  even  the  bold  spirit  of  Douglas 
must  have  watched  with  alarm.  His  own  party 
was  torn  by  it;  that  of  the  Whigs  had  already 
gone  to  pieces,  and  two  new  parties,  *'Know 
Nothing*  or  American,  and  Republican,  now 
emerged  from  what  seemed  to  be  a  general 
wreck  of  all  in  politics  that  belonged  to  the  past 
But  Douglas,  with  no  sign  of  faltering,  fought 
a  wonderful  battle  for  nis  bill  and  carried  it 
through.  Then  came  the  test  in  practice  of  his 
policy,  applied  in  a  strtiggle  between  anti- 
slavery  and  pro-slavery  forces  to  control  the 
settlement  and  the  constitution-making  of  Kan- 
sas. The  test  was  not  favorable  to  the  prestige 
of  Douglas.  He  had  heated  instead  of  cooling 
the  agitation  of  the  slavery  question  and  made 
it  more  dangerous  than  before.  As  a  candidate 
for  the  presidency  he  was  hardly  so  strong  in 
1856  as  in  1852;  but  after  Buchanan,  Uien 
elected,  had  driven  Douglas  to  revolt,  by 
countenancing  the  fraud  of  the  Lecompton 
constitution,  making  a  farce  of  'popular  sover- 
eignty* in  ECansas,  the  manly  course  of  the  Illi- 
nois Senator  gave  him  more  of  popularity  in 
the  free  States  than  he  lost  in  the  South.  The 
hostility  of  the  administratioij,  combining  with 
the  opposition  of  the  new  Republican  party, 
alreaoy  ^werful  in  the  Northwest,  could  not 
defeat  his  re-election  to  the  Senate  in  1858. 
Over  any  antagonist  but  Lincoln  he  would  prob- 
ably have  won  a  great  triumph ;  as  it  was,  he 
came  wounded  from  his  debates  with  that  ex- 
traordinary man.  He  had  been  forced  to  decla- 
rations that  offended  his  party  in  one  section 
of  the  country  more  than  they  satisfied  it  in  the 
other,  and  made  him  the  occasion  of  a  hopeless 
breach  between  the  two.  Nominated  for  Presi- 
dent at  last  in  1860  by  one  wing  of  a  divided 
party,  he  fought  his  last  political  battle  widx 
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all  of  his  aid  obstinate  valor,  and  went  down  in 
defeat.  He  was  at  the  end  of  the  small  gift 
of  bodily  strength  that  he  received  at  bis  birth; 
he  had  worn  it  out.  He  survived  the  election 
of  Lincoln  only  long  enougli  to  stretch  a  loyal 
and  supporting  hand  to  his  successful  rival  in 
die  crisis  of  rebellion  that  ensued.  His  last 
words  to  his  followers  were:  'There  can  be 
no  neutrals  in  this  war.*  Consult  Johnson, 
Allen,  'Stephen  A.  Douglas>  (New  York  1908)  ; 
Brown,  W.  G.,  'Stephen  Arnold  Douglas' 
(Boston  1902)  ;  Carr,  E.  C,  'Stephen  A.  Doug- 
las' (Chicago  1909) ;  Sheafian.  J.  W.,  'Life  of 
Stephen  A.  Douglas*  (New  York  1860)  ; 
Rhodes,  J.  R,  'History  of  the  United  States 
from  the  Compromise  of  1850'  (7  vols^  New 
York  1906). 

DOUGLAS,  SiK  WiUiam  Fettes,  Scottish 
painter:  b.  Edinburgh.  12  Marrh  1822;  d.  20 
July  1891.  As  a  pamter  he  was  mainly  self- 
taught.  On  first  devoting  himself  to  art  he 
practised  chiefly  as  a  lanibcape  painter,  but  he 
soon  turned  to  figure  subjects,  producing  'Hu- 
dibras  and  Ralph  visiting  the  AstroltMKr' 
(1856) ;  'Lovel  and  the  Antiquary'  (1857) ; 
'The  Summons  to  the  Secret  TnbunaP  (I860)  ; 
and  'The  Magic  Mirror'  (1872);  works  dis- 
tinguished by  excellent  coloring  and  by  espe- 
dally  firm,  careful  and  refined  handling.  His 
later  years  were  entirely  devoted  to  landscape 
water-colors.  He  is  represented  in  the  National 
Gallery  of  Scotland  by  'The  Messenger  of  Evil 
Tidings';  'The  Spell';  and  'The  Bibliophilist.' 
He  was  elected  president  of  the  Royal  Scottish 
Academy  in  1882  and  was  knighted  in  the  same 
year. 

DOUGLAS,  WiUiom  Lcwia,  American 
manufacturer  and  public  ofBcial :  b.  Plymouth, 
Mass.,  22  Aug.  1$45.  He  was  educated  in  the 
public  schools,  began  work  in  a  shoe  factory  at 
the  age  of  seven,  removed  to  Colorado  in  186S 
and  relumed  to  Brocton,  Mass.,  in  1876.  He 
established  a  shoe  factory  there  in  the  latter 


„ 5  retail  stores  in  the  large  cities. 

In  i8M-BB  Douglas  was  a  jneniber  of  the 
Massachusetts  bouse  of  representatives,  and  of 
the  State  senate  in  1887,  He  was  elected  mayor 
of  Brocton  in  1890  and  governor  of  Massachu- 
setts in  1905.  He  also  served  as  delegate  to  the 
Democratic  national  conventions  of  1884,  1892, 
1896  and  was  del  egat«-at- large  in  1904. 

DOUGLAS,  England,  capital  of  the  Isle  of 
Man,  and  a  popular  summer  resort.  Fop.  21,133. 

DOUGLAS  CITY,  Alaska,  town  on  Doug- 
las Island,  opposite  Juneau.  It  is  occupied 
diiefly  by  miners  from  the  nearly  TreadwcU 
gold  mines.  There  is  a  govenunent  school  in 
the  native  quarter  for  die  instruction  of  the 
Tlinkit  children.    Pop.  1,722. 

DOUGLAS  FIR.    See  Fir. 

DOUGLASS,  Frederick,  American  lec- 
turer and  journalist,  the  son  of  a  negro  mother 
who  was  a  slave ;  b.  Tuckahoe,  Md.,  February 
1817;  d.  Washington,  D.  C,  20  Feb.  189S.  Al- 
thou^  his  father  was  a  white  man,  he  was,  ac- 
cording to  the  iaw,  reared  as  a  slave.  In  1832  he 
was  purchased  by  a  Baltimore  shipbuilder,  but 
made  his  escape  in  1838.  He  had  taught  himself 
to  read  and  write,  and  changed  his  name  fron 


Frederick  Augustus  Bailey  to  Dou^ass,  He 
worked  as  a  day  laborer  in  New  York  ci^ 
and  in  New  Bedford,  Mass.  At  an  anti- 
slavery  ctMjvention  at  Nantucket  in  1841,  he 
showed  talent  as  an  orator,  and  was  employed 
by  the  Anti-Slavery  Society  as  one  of  its  lec- 
turers. In  1845  be  published  bis  'Auto- 
biography,' and  afterward  made  a  successful 
lecturing  tour  in  England.  His  freedom  was 
bought  while  he  was  abroad.  In  1870  he  edited 
a  journal  entitled  The  New  Natioftal  Era;  in 
1871  he  was  appointed  secretary  of  lie  com- 
mission to  Santo  DofflingQ ;  in  1^72,  tiresidential 
ekictor;  in  1877,  marshal  for  the  District  of 
Columbia,  then  commissioner  of  deeds  for  that 
district,  and  m  1889,  United  States  Minister  to 
Haiti  His  autobiography  was  revised  and 
enlaiK«d  in  1882  under  the  title  of  'Life  and 
Times  of  Frederick  Douglass.>  Consult  Wash- 
■  Frederick     Douglass' 


3ich  started  in  Kharkov,  Russia,  about 
1740,  and  spread  rapidly  in  the  Dnieper  provinces 
who  now  call  themselves  Christians  of  the 
Universal  Brotherhood.  The  founder's  name  is 
not  preserved:  he  was  a  Prussian  sub-officer 
who  settled  in  Russia  when  his  term  expired. 
He  and  his  successors,  Kolesniko){,  Kapustin, 
etc.,  taught  the  familiar  doctrine  of  the  "innei 
light,"  with  logical  but  socially  inconvenient 
extensions :  that  as  God  in  the  soul  is  the  one 
guide  to  action,  the  Bible  is  not  inspired 
(thou^  they  accept  the  10  Commandments) , 
and  it  is  not  only  superfluous  but  sinful  to  read 
and  write,  printing  being  a  snare  of  the  Devil; 
that  God  manifests  himself  in  the  fullest  power 
in  the  human  soul,  and  as  they  had  that  power, 
they  were  embodiments  of  God,  and  to  be  wor- 
shipped and  obeyed  as  such;  that  Christ  was 
only  a  sinless  man,  and  the  sinless  leaders  were 
his  equals  and  successors.  Every  one's  action 
being  dictated  by  God,  it  cannot  be  wrong,  and 
civil  rulers  are  needless  and  their  rule  a  usurpa- 
tion- all  being  equal  before  God,  churches  are 
needless  and  they  do  not  enter  them;  mar- 
riages need  neither  ceremonies  nor  permission, 
being  of  inclination  only.  It  is  easy  to  sec  that 
these  tenets  brought  them  in  conflict  with  the 
authorities,  who  tried  to  restrict  them  to  theory 
instead  of  practice,  and  imprisoned  numbers  for 
contumacy;  but  in  1801  a  commissioner's  report 
to  Alexander  I  that  they  were  well-behaved 
citizens  induced  him  to  order  them  left  alone. 
The  first  colony  was  founded  at  Milfcy  Waters, 
Sea  of  Azov,  in  1801,  and  by  1816  the  com- 
munity numbered  3,000  souls.  Crimes  com- 
mitted in  the  internal  management  of  the  colony 
led  to  Ihrir  deportation  (l§*l-44).  The  report 
of  an  imperial  commission  was  so  shocking 
that  they  were  deported  to  the  then  wilderness 
of  Transcaucasia;  a  bigfi  bleak  plateau  unfit 
for  agriculture,  where  they  beaimc  almost 
wholly  cattle- raisers  and  eaters,  and  increased 
to  some  15,000.  The  government  gradually  put 
down  the  civil  despotism  of  the  leaders,  and 
enforced  decency  of  life;  but  it  was  not  done 
without  much  petty  tyranny,  and  doubtless 
corruption  and  abuse,  of  which  they  com- 
plained. Then  came  PobiedonostefTs  policy 
of  unifying  the  elements  of  the  empire,  and 
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enforcing  confonniiy  to  the  Greek  Church;  and 
in  1887  a  bitter  faction  fight  between  two 
pretenders  (o  the  Doukhobor  leadership  rent 
ihe  community.  In  1895,  as  a  sign  that  they 
regarded  war  as  sinfu),  a  large  number 
destroyed  all  weapons  of  aSense,  aad  on  ac- 
count of  this  about  4,000  were  deported  from 
their  homes  and  scattered  among  the  Georgian 
tribes.  Championed  by  Tolstoi,  an  agitation 
in  their  favor  sprang  up  in  England  and 
Other  countries ;  and  in  1898  the  Russian 
governnient  agreed  to  permit  their  emigration. 
About  1,000  went  to  Cyprus,  these  afterward 
joining  the  main  body  in  Manitoba,  where  be- 
tween January  and  June  1899  7,363  located, 
settling  in  the  vicinity  of  Yorkton,  Swan  River 
and  Prince  Albert  They  would  not  take  lauds 
in  severalty,  but  only  in  communities^  but  they 
were  prospering  and  learning  English,  titling 
the  schools  wiu  their  children,  and  app«iring 
to  slough  ofl  their  unassimilable  characteristics. 
Suddenly  they  adopted  the  tenet  that  all  use  of 
animals  or  their  products  (or  human  service  is 
sinful,  and  refused  to  eat  milk,  butter  or  eggs, 
wear  woolen  or  leather  sarments,  or  use  draft 
animals.  Then  one  setlleracnt  refused  to  pay 
school  taxes,  till  the  government  seized  and  sold 
their  cattle.  In  the  summer  of  1902  they  all  at 
once  turned  (heir  stock  loose  on  the  prairies 
and  began  hauling  their  own  loads  to  market, 
sometimes  50  miles  off,  and  themselves  drawing 
the  plows ;  the  goveminent  rounded  up  the 
stock,  sold  it  and  placed  the  proceeds  to  the 
credit  of  the  communities.  Wliile  crippled  in 
power  to  work  for  lack  of  animals,  the  nrnior 
spread  that  Jesus  was  shortly  to  appear  at 
Winnipeg,  300  miles  east,  to  lead  them  to  a  new 
kingdom ;  they  deserted  the  villages,  and  on  the 
night  of  27  October  1,500  to  2,000  set  off  across 
country.  After  dreadful  sufferings  from  cold 
and  hunger,  and  joined  by  thousands  more, 
men,  women  and  children,  they  came  near  York- 
ton  10  days  after,  and  lay  out  in  the  fields  with 
the  diermometer  at  22°.  The  police  singled  out 
the  women  and  children  and  the  sick,  and  locked 
ihem  into  comfortable  quarters;  several  hun- 
dred of  the  men  went  on  alone,  the  women 
clamoring  to  accompany  them  and  some  ^ing 
insane.  When  about  lOO  miles  from  Wionip^, 
the  mounted  police  forced  them  into  freight 
cars  and  took  them  back  to  their  villages. 
Pilgrimages  on  a  small  scale  have  since  taken 
jjace,  in  each  year  from  1903  to  1907,  but  those 
nave  occasioned  Mltle  trouble.  Peter  Verejpn, 
their  leader,  has  on  their  behalf  made  extensive 
purchases  of  fruit-lands  round  Nelson,  British 
Columbia.  About  35  per  cent  of  the  immigrants 
have  broken  away  from  the  community  to  start 
on  their  own  account.  According  to  the  Cana- 
dian census  of  1911,  there  were  10,943  in  the 
Dominion.  Consult  El  kin  ton,  <The  Doukho- 
bors'  (Philadelphia  1903)  ;  Maude,  'A  Peculiar 
People:  The  Doukhobors'  (New  York  1904). 
DOULS,  dool,  Cunille,  French  explorer; 
b,  Rodei  1864;  d.  1889.  He  made  his  first  tour 
of  exploration  m  1887,  visiting  southern  Morocco 
disguised  as  a  Mussulman  merchant.  He  was 
captured  and  thrown  into  prison  by  one  of  the 
native  tribes,  was  later  liberated  and  managed 
to  reach  Morocco.  In  the  following  year  he 
set  out  to  cross  the  Sahara  to  Timhuldu.  After 
he  had  penetrated  far  into  the  interior  he  was 
assassinated  by  his  two  Tuareg  guides.    An  ac- 


count of  his  fir?t  -exploration  trip  is  given  u 
'Bullerin  de  la  Socittd  de  Geographic*  (1881), 
Revue  de  Giographie  (1888)  and  *Le  tour  du 
monde'  (1888). 

DOULTON,  Sir  Henry,  English  potter ;  b. 
Lambeth,  24  July  1820;  d.  19  Nov.  1897.  At  IS 
he  entered  his  father's  establishment  there, 
where  he  devoted  himself  to  the  most  technical 
branch  of  the  industry,  and  worked  for  many 
years  at  the  potter's  wheel.  In  1846  he  com- 
menced the  manufacture  of  stoneware  pipes  for 
sewage  and  drainage,  for  which  a  special  fac- 
tory was  erected  near  Lambeth  Palace,  and  thus 
initiated  the  substitution  of  impervious  pipes 
for  the  old  flat- bottomed  brick  drains.  Sir 
Henry  Doulton,  however,  is  chiefly  noteworthy 
as  having  been  mainly  instrumental  in  brining 
about  the  revival  in  art  pottery  which  has  since 
spread  into  every  civilized  country;  and  Us 
firm's  works  in  art  stoneware,  silicon,  impasto, 
terra-cotta,  faience  and  C>ouiton  wares,  have 
since  1870  gained  the  highest  awards  of  judges 
at  every  exhibition  of  note  throughout  the 
world.  John  ficnnet  of  the  Lambeth  works  in- 
troduced the  ware  into  the  United  States.  He 
was  created  a  Chevalier  of  the  Legion  of  Honor 
(1878)  ;  was  awarded  the  Albert  medal  irt  1885; 
and  in  1887  was  knighted  on  the  occasion  of  the 
queen's  jubilee. 

DOUM  NUT,  the  seed  of  the  common 
palm  (Hyphen  ihebada)  found  throughout 
northern  Africa.  It  is  used  as  a  substitute  for 
vegetable  ivory  in  the  manufacture  of  buttons. 
The  palm  Itself  is  a  smail  tree,  rarelv  over  30 
feet  in  height,  and  often  forked.  The  fruits 
grow  in  clusters  of  from  1  Co  200  each.  The 
nut  is  known  to  commerce  under  the  trade  name 
of  gingerbread  doum,  doom  or  dutn.  It  is 
softer  than  the  tagua  or  eorozo  ivory  nut  of 
South  America,  has  a  thicker  coating  and  a 
lar^e  hole  in  the  centre.  To  offset  this  it  is 
available  in  much  larger  quantities  and  is  much 
cheaper,  the  price  on  the  market  fluctuating 
from  two  to  three  cents  per  poiind.  The  quan- 
tity exported  from  Africa  is  constantly  increas- 
ing. It  is  now  much  used  in  Italy,  France  and 
Germany,  and  is  gradually  finding  favor  in  the 
United  States. 

DOUMBR,  doo'mi',  Paul.  French  states- 
man :  b.  Aurillac.  Cantal.  1857.  In  1885  he  was 
appointed  chief  assistant  to  Floquet,  president 
of  the  Chambre  des  Deput^.  In  1888  and  again 
in  1890  he  was  elected  to  the  Chambre  as  a 
Radical.  In  1895-96  he  was  Minister  of  Finance 
in  the  Bourgeois  Cabinet  and  in  the  latter  year 
was  appointed  governor- general  of  French 
Indo-Cnina.  Here  he  put  through  several  im- 
portant public  works  and  placed  me  finances  of 
the  colony  on  a  secure  ba«is.  In  1902  he  was 
again  a  member  of  the  Chambre,  and  served  as 
head  of  the  Budget  commission,  and,  in  1905,  as 
president  of  the  Chambre.  In  1906  he  was  the 
candidate  of  the  Moderates  and  Reactionaries 
for  the  presidency,  but  was-  defeated  by  Armand 
FalHires,  receiving  only  371  votes  to  449  for 
the  latter.  He  was  again  head  of  the  Budjjet 
commission  in  1909,  but  failed  of  re-election  in 
1910.  He  is  the  author  of  'L'lndo-Chine 
frani;aise'  (1904)  and  <Livre  de  mes  fils' 
(1905). 

DOUMERGUE,  doo'mfrg',  Emile,  French 
Protestant  historian:  b.  Nimes  1844.     He  re- 
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ceivcd  his  educattoa  at  Geneva,  Uontauban, 
Erlanscn  and  Berlin.  Ftom  1871  to  1680  he 
was  editor  of  the  periodica!  Le  Chrutiaitiime  au 
XiXr  Siicle.  He  also  received  the  appoint- 
ment of  professor  of  Church  history  and  dean 
of  the  Protestant  theological  faculty  at  Montau- 
bas.  His  greatest  work  is  his  biosraphy  of 
Calvin,  'Jean  Calvin:  les  honunes  et  lea  choaes 
de  son  temps'  (5  vols.  Vol.  I,  1899;  Vol.  IV, 
1910).  Another  important  work  is  'IconoR- 
raphie  calvinienne'  (1909). 

DOUHERGUS,  Guton,  French  sutes- 
man:  b.  Aigues-Vives,  Card,  1863.  He  studied 
law,  practised  at  Nimes  in  1885-90,  served  as 
colonial  magistrate  in  Cochin- China  in  1888 
and  in  Algiers  in  1890-93.  He  was  elected  to 
the  Chamber  of  Deputies  as  a  Radical- Socialist 
in  1898.  1902  and  1«I6.  In  1895-96  he  waa  sec- 
retary and  in  1905-06  vice-president  of  the 
Chamber.  In  1902-05  he  was  Minister  of  Ae 
Colonies  in  the  Combes  Cabinet,  in  1906-08 
Minister  of  Commerce  in  the  Sarrien  and  Cli- 
menccau  cabinets,  and  in  1908-10  was  Minister 
of  Public  Instruction  in  the  ClimEDCsau  and 
first  Briand  cabinets.  Afterward  he  became  a 
member  of  the  Senate  and  in  December  1913 
was  made  Fremier,  holding  at  the  same  time 
the  portfolio  of  foreign  affairs.  He  resigned  the 
premiership  in  June  1914.  In  1915  he  became 
Minister  of  the  Colonies  in  the  Briand  Cabinet. 
DOUMIC,  doc'raik".  Ken*,  French  literary 
critic :  b.  Pans  1860.  He  was  educated  at  the 
Lycie  Condorcet  and  at  the  Ecole  Normale 
Superieiire.  He  came  to  America,  where  he 
served  as  professor  at  Stanislas  College;  he 
lectured  in  Canada  and  at  Harvard  University 
in  1898.  He  has  become  known  mtemationally 
through  his  criticisms  in  the  leading  journals 
of  Prance.  He  was  made  a  Chevalier  of  the 
Legion  of  Honor  and  was  elected  member  of  the 
Academy  in  1909,  He  has  published  *De  Scribe 
a  Ibsen>  (1893) ;  <Ecrivain3  d'aujourd'hui' 
(1894) ;  'Etudes  sur  la  littirature  frangaise* 
(5  vols.,  1896-1905);  'Les  ieunes>  (1896>; 
'Essais  sur  le  th^lre  contemporain*  (1897); 
'Hommes  et  idfcs  du  XIXe  si&cle'  (1903); 
'Les  lettres  d'Elivre  i  Lamartine'  (1905);  <Le 
theatre  nouveati*  (1908);  'George  Sand' 
(1909);  'Lamartine'  (1912);  'Histoire  de  ta 
htl£mture   fran;aise>    (30lh  ed.,   1913). 

DOUNE,  Scotland,  village  of  Perthshire, 
on  the  Teith,  nine  miles  north  of  Stirling. 
Doune  Castle,  a  fine  specimen  of  Scotlisn 
baronial  architecture,  now  a  ruin,  is  described 
in  Scott's  <Waverley.>  Pop.  893.  At  Deanston, 
a  mile  west,  are  large  cotton'mids,  long  managed 
1^  James  Smith,  a  noted  inventor  and  philan- 
thropist 

DOURINE,  or  MALADIB  DU  COIT, 
a  specific  infectious  disease  of  the  horse  and  ass, 
transmitted  by  the  act  of  copulation.  It  is 
caused  by  a  protozoan  parasile  (Tryfmno^oma 
eifuiperdum) .  A  ^mptom  of  the  disease  is  an 
irregular  period  of  incubation  and  it  is  char- 
acterized by  the  confinement  of  the  first  symp- 
toms to  the  genital  tract,  the  chronic,  course 
which  it  runs,  and  by  the  final  complete  pa- 
ral]rsi8  of  the  posterior  extremities,  temonating 
fatally  in  from  six  months  to  two  years.  The 
disease  is  common  in  Asia,  Africa  and  Europe 
and  has  been  introduced  into  the  United  States 
several,  times    with    imported    stallioiis.     Tbe 


United  States  Departitient  oi  Agricidtare  is  ttill 
eng^ed  it  eradicating  the  disease  in  certain 
sections  of  the  West  The  disease  i»  detected 
inr  the  blood  test  known  as  comnlemoit  flxation. 
Omsult  'Bulletin  142'  (United  States  Depart- 
ment of  Agriculture,  Bureau  of  Animal  In- 
dustry, Washington  D.  C) ;  Hoare,  E.  W., 
'System  of  Veterinary  Medicine'  (Vol.  I,  2d 
ed..  New  York  1906) ;  Hutyra  and  Uardc 
'Pathology  and  Therapeutics  of  the  Diseases  ot 
Domestic  Animals'  (Vol.  I,  London  1912). 

DOURO,  dd'roo,  or  DUBRO,  doo^'rd 
(ancient  Duhius),  one  of  the  largest  rivers  ttf 
the  Spanish  Peninsula,  which,  flowing  west, 
traverses  about  one-half  of  Spain  and  the  whole 
of  Portugal,  and,  after  a  course  of  500  miles, 
flows  into  the  Atlantic  three  miles  below 
Oporto.  It  is  not  of  much  navigable  import- 
ance, bnt  small  vessels  ascend  about  70  miles 
from  its  mouth.  In  the  Middle  Ages  it  was 
celebrated  for  the  gold  that  was  found  in  its 
bed. 

DOUROUCOULI,  doo-roo-koolS,  a  small 
Brazilian  monkey,  of  nocturnal  habits,  which 
sleeps  by  day,  and  preys  fiercely  by  nigtif  upon 
insects  and  small  birds.  It  is  of  the  genus 
Nyctipilhecus,  of  which  various  species  art 
known,  all  South  American.  They  are  about 
nine  inches  long,  with  tails  somewhat  longer 
than  their  bodies;  and  have  soft  grayish  fur; 
their  voices  are  discordant  and  disagreeable. 
Th«y  are  known  also  as  "owl-monkeys,*  and 
"night-monkeys. " 


.iy..<i,.  <i,id  poet:  b,  Noordtv-j-lc,  Holland,  6  Dec. 
1545;  d.  there,  October  1604.  -In  1572  he  went 
as  Ambassador  to  England  to  obtain  the  support 
of  Queen  Elizabeth  for  the  cause  of  the  Dutch 
and  subsequently  became  governor  of  Leyden. 
As  chief  commander,  during  the  siege  of  Leyden 
by  the  Spaniards,  he  conducted  himself  with 

Erudcnce  and  courage  in  the  midst  of  the 
orrors  of  famine,  plague  and  civil  dissensions. 
He  was  sent  to  England  again  in  1584  and  1585. 
The  stadtholder,  William  I,  compensated  the  cHy 
for  its  sufferings  by  the  establishment  of  the 
university,  of  which  Dousa  was  the  first  curator. 
His  best-known  work  is  'Batavil  Hollandixque 
Annales'  (1599). 

DOXJW,  Gerard.    See  Dow,  OffliAra. 

DOUZETTE,  dow'iSt,  Loula,  German 
painter;  b.  Triebsees,  Pomerania,  25  SepL  1834. 
He  received  a  gold  medal  at  Berlin  in  1886.  He 
is  a  landscape  painter  almost  exclusively,  and  is 
particularly  noted  for  his  moonlight  effects. 
Among  bis  works  are  'Moonlight  on  the  Fjord' 


Dov«  (q.v.)  and  studied  medicine  and  the  physi- 
cal sciences  at  Heidelberg  and  Berlin  in  1861-66. 
Entering  the  journalistic  field  he  was  succes- 
sively editor  of  the  Grtmhofen  (1870)  and  of 
tiie  periodical  Im  Nemett  Reich.  From  1874  to 
1884  he  held  the  chair  of  history  at  Breslau, 
and  the  same  chair  at  Bonn  from  1884  to  1891. 
In  tbe  latter  year  he  retunied  to  jonmaliim  aid 
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for  a  abort  time  was  editor  of  the  AUgemeine 
Ztitung  in  Munich.  He  published  'Deulsche 
Geschichte  im  Zei taller  Fnedridis  des  Grossen 
und  Joseph  II,*  but  the  Uieraiy  world  is  es- 
pedally  indebted  to  him  for  publishing  the  post- 
nunious  manuscripts  of  Von  Ranke,  completing 
in  four  years  the  'Weltgeschichte'  and  editing 
the  'Samtliche  Werke'  (1890).  In  the  year 
following  he  edited  the  fast  volumes  of  Bis- 
marck's parliamentary  speeches. 

DOVE,  Heinrich  Wilhelm,  German  f\m- 
kist  and  meteoroloe:ist :  b.  Liegnitx,  6  Oct.  1803 ; 
d.  Berlin,  4  April  W9.  He  was  educated  at 
Breslau  and  Berlin,  and  in  1845  he  was  ap- 
pointed professor  of  natural  philosophy  at  the 
university  of  the  latter  city,  a  post  which  he 
held  till  bis  death.  He  was  also  director  of 
the  Royal  Observatory.  Among  his  numerous 
works  are  'Meteorological  Researches*  (1837); 
'EKstribution  of  Heat  on  the  Surface  of  the 
Globe*  (1852) ;  'Law  of  Storms'  (1857) ;  'Op- 
tical Studies'   (1859),  and  many  papers  in  va- 

DOVB,  originally  applied  in  England  to 
several  native  and  domesticated  secies  of  the 
genus  Coiumba;  the  name  dove  is  now  used 
generally  for  the  smaller  species  of  the  pigeon 
family  (ColKmbida,  q^.v.),  but  in  many  cases 
interchangeably  with  pigeon.  The  name  applies 
to  about  10  native  North  American  species,  of 
which  the  most  important  are  the  mouminK 
!  (Zenaidura  macroura),  the  white-winged 


of  ground  dov^  of  which  only  the  first  extends 


was  his  oracle.  It  was  embodied  in  the  pagan 
worship  of  ancient  Europe,  and  held  a  place  in 
funeral  rites.  The  dove  was  a  sacred  bird  to 
the  Israelites,  ^pefying  innocence,  and  Jerusa- 
lem was  the  dty  of  the  dove.  In  Christian 
times  it  was  the  attribute  of  the  Virgin  Mary; 
was  a  symbol  of  the  Holy  Ghost,  and  carved  on 
baptismal  and  communion  vessels  and  on  the 
tombs  of  martyrs  as  a  figure  of  the  resurrec- 

DOVB  IN  ART.  Semiramis  was  symbol- 
ized by  the  ancient  Assyrians  and  Babyfoniani 
by  a  dove,  the  form  she  is  supposed  to  have 
assumed  on  leaving  the  earth.  Venus  (Astarle) 
is  generally  found  accompanied  by  a  dove  a;  an 
attribute  in  mythological  art.  In  Christian  sym- 
bolism the  dove  is  figurative  of  the  Holy  Spirit 
In  this  sense  it  figures  in  pictorial  represenla- 
rions  of  such  scenes  as  the  baptism  of  Christ, 
the  annunciation  of  the  Vii^n,  the  creation  of 
the  world;  with  the  same  intent  artists  have 
introduced  the  dove  hovering  over  the  heads  of 
saints.  Again,  for  the  same  reason  the  dove 
form  was  carved  on  most  baptismal  fonts  of  ibc 
older  churches. 

As  Noah's  messenger  returning  to  the  Adi 
with  an  olive  branch,  the  dove  has  beeome_  a 
symbol  of  peace,  and  accompanies  the  inscrip- 
tion "Pax*  in  the  Catacombs.  Figuring  on 
tombs  or  sarcophagi  the  dove  is  said  to  repre- 
sent ^rief  and  martyrdom.  In  profane 
symbolism  the  dove  usually  represents  love  or 
affection:  Giovanna  de  Uedici  adopted  tvo 
turtle  doves  as  her  device  to  represeiit  conjugal 
fidelity. 


Mexican  fauna,  which  includes  many  additional 
species.  The  mourning  dove,  so-called  on  ac- 
count of  its  plaintive  call,  and  unadorned  plum- 
age, ranges  and  breeds  throughout  temperate 
North  America.  The  nest  is  a  loose  structure 
of  twigs  in  which  two  eggs  are  deposited.  In 
the  late  summer  and  autumn,  when  congregated 
in  small  Bocks,  doves  are  sometimes  destructive 
to  crops,  and  are  much  sought  by  gunners  in 
localities  where  the  game  laws  permiL 

Several  species  of  European  and  other  ex- 
otic doves  are  well  known  in  this  counttv  in 
the  domesticated  state.  The  rine  dove  (Co- 
ttimba  paiitmbus)  occurs  throughout  Europe, 
collecting  in  large  flocks  during  the  winter  and 
depredating  fields  of  turnips  and  other  crops. 
The  rock  dove,  or  rock  pigeon  (C  Hvia)  is 
considered  by  Darwin  (* Animals  and  Plants 
Under  Domestication')  to  have  been  the  origi- 
nal stock  of  our  domesticated  pigeons,  whidh, 
as  a  result  of  careful  selection,  have  diverged 
'"">  many  races,  arranged  by  Darwin  '     ' 


original   stock   still   existing   on   the   coasts   of 
Europe  and  North  Africa. 

The  turtle  dove  (Turtitr  eommwtis)  of  Eu- 
rope has  been  universally  adopted  in  Christian 
countries  as  the  emblem  of  gentleness  and  love, 
and  figures  much  in  poetry.  It  also  symbolized 
loveliness,  and  was  applied  in  this  sense  to 
women.  The  dove  was  the  bird  of  Venus ; 
Babylon  was  the  city  of  the  dove:  it  was  a  dove 
that  whispered  into  the  ear  of  Hohammed,  and 


Catholic  churches  frequently  took  the  form  of 
a  dove ;  it  was  known  as  the  peristerium,  f ram 
the  Greek  pensteirion  —  a  dove-cote.  Dr.  Rock 
says  they  were  used  in  many  French  churches 
up  to  a  century  or  so  ago;  die  custom  appears 
to  have  died  out  generally  lone  before  as  none 
are  known  to  have  been  produced  later  than 
1200  A.a  'The  dove  stood,  usually,  on  an  enamel- 
decorated  dish  from  which  it  was  detachable. 
Very  few  specimens  of  these  ecclesiastical  doves 
are  extant  In  Germany,  the  Salzburg  and  Er- 
furt cathedrals  and  the  monastery  diurch  of 
Gottweih  each  possess  one.  Numerous  saint) 
have  been  depicted  as  accompanied  by  a  dove, 
such  as :  Saint  'Thomas  Aquinas,  Saint  Fabian, 
Saint  Gregory  the  Great.  Saint  Louis,  Sainl 
Dunstan  and  a  number  of  others. 

DOVB-PLANT,  or  HOLY  GHOST 
PLANT  {Peritttria  ftata),  an  orchid  of  Cen- 
tral Amenca,  much  reverenced  by  the  pious 
natives  because  of  its  resemblance  to  a  dove 
with  outstretched  wings,  the  symbol  of  the  Holy 
Ghost;  called  also  Holy-Spirit  flower. 

DOVK-TICK,  a  bird  parasite  (Argot  te- 
fiexw),  the  blind  tick  whidi  infests  doves  and 
other  birds.  Some  of  the  species  are  said  to 
cause  death  by  their  sting.    See  Tick. 

DOVKKIE,  diivltt  the  little  auk  (.AlU 
alU).  one  of  the  smallest  of  the  family  Akida. 
a  bird  of  high  northern  latitudes,  living  and 
breeding  gregariously,  on  rocky  sea-coasts  of 
the  North  Atlantic  and  Arctic  oceans.  A  smrfe 
e^  is  laid  by  this  bird  on  the  bare  rock,  lo 
wmter,  it  is  found  along  the  coast  of  New  Eng- 
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land  and  the  Middle  States,  and  is  occasionally 
blown  by  storms  as  far  inland  as  Michigan. 
The  dovekie,  or  sea  dove,  as  it  is  also  sometimes 
designated,  is  from  eight  to  nine  inches  long; 
of  3  glossy  blue-black  above,  with  the  under 
parts,  and  two  patches  on  each  wing,  white. 
The  adults  have  a  small  crest  on  the  base  of 
the  beak 

The  name  is  also  sometimes  applied  by  fish- 
ermen to  one  or  more  Species  of  guillemot 

DOVER,  Del.,  city  capital  of  the  State  and 
county-seat  of  Kent  County,  on  Jones  Creek, 
and  the  Philadelphia,  Baltimore  and  Washing- 
ton Railroad,  75  miles  south  of  Philadelphia. 
It  is  the  seat  of  WilmingtOD  Conference  Acad- 
emy and  has  a  handsome  monument  et^ected  to 
the  memory  of  CKsar  Rodney,  one  of  the  sign- 
ers of  the  Declaration  of  Independence.  It  is 
the  centre  of  a  great  fruit-growing  region.  It 
is  on  high  ground;  is  laid  out  with  wide,  straight 
streets  that  cross  each  other  at  right  angles;  and 
is  built  up  chiefly  with  brick.  Among  its  note- 
worthy buildings  are  a  handsome  State  house, 
large  courthouse  and  new  United  States  gov- 
ernment building.  Connected  with  the  State 
bouse  is  a  State  library  with  upward  of  50,000 
volumes.  There  are  several  churches,  a  national 
and  a  State  bank,  fruit  evaporating  and  packing 
establishments,  steam  nour-miU,  foundry, 
machine  shop,  and  sash,  fruit  crate,  glass  and 
carriage  factories.  The  city  has  valuable  gas 
and  waterworks,  weekly  newspapers  and  good 
schools.  Dover  was  laid  out  in  1717,  became  the 
capital  of  Delaware  in  1777  and  was  incorpo- 
rated as  a  town  in  1829.  The  government  is 
vested  in  a  mayor  and  eight  coundltnen.  Pop, 
3,720. 

DOVER,  England,  a  Cinque  port  and  par- 
liamentary and  municipal  borough  in  the  east 
of  Kent,  England,  78  mites  southeast  of  London 
b^  rail  and  22  miles  from  Calais.  Owin^  to  its 
mild  and  equable  climate,  it  is  a  favorite  sea- 
side and  pleasure  resort.  Its  trade  is  almost 
entirely  with  the  Continent,  to  and  from  which 
there  is  a  great  passenger  traffic.  The  Duke  of 
York's  School,  formerly  at  Chelsea,  is  now  lo- 
cated here.  It  is  the  headquarters  of  the  South- 
eastern District  of  the  British  army,  and  the 
nearest  point  of  the  English  coast  to  France. 
The  fortifications  comprise  Dover  Castle, 
which  occupies  a  commanding  position  on  the 
chalk  cliffs,  375  feet  above  the  level  of  the  sea, 
and  still  includes  some  of  the  old  Saxon  ana 
Norman  work  and  three  modem  forts  of  great 
defensive  strength  have  recently  been  con- 
structed. As  the  gateway  of  England  fronting 
the  Narrow  Seas,  Dover  has  always  held  an 
important  place  in  schemes  of  national  defense. 
One  end  of  the  submarine  net  which  was  con- 
structed across  the  English  Channel  during  the 
Seat  European  War  was  at  Dover.  Among 
;  antiquities  of  Dover  are  a  Roman  pharos 
and  a  Roma»-British  fortress  church.  The  bor- 
oi^h  return^  one  member  to  Parliament.  Pop. 
44,000.        : 

DOVEl,  N.  H.,  city  and  county-seat  of 
Strafford  Uounty,  11  miles  by  rail  northwest  of 
Portsmoutl.  at  the  head  of  minor  navigation 
on  the  Cocheco  River,  and  on  the  Boston  and 
Maine  Railroad.  The  city  has  fine  power  fa- 
cilities derived  from  the  Cocheco  River,  which 
here  has  falls  over  30  feet  high.  It  contains 
cotton  and  woolen   mills,   printing  press   fac- 


tories, machine  works,  boot  and  shoe  factories, 
leather  belt  works,  iron  castings  works,  cutlery 
works,  bride  and  lumber  yards,  etc.  The 
United  Stales  census  of  manufactures  for 
1914  recorded  within  the  dty  limits  58  indus- 
trial establishments  of  factory  grade  employ- 
ii«  2,678  persons;  of  whom  2,483  were  wage 
earners,  receiving  annually  $1,219,000  in  wages. 
The  capital  invested  aggregated  $5,703,000  and 
the  year's  output  was  valued  at  SS,662,000:  of 
this,  $1,425,000  was  the  value  added  by  manu- 
facture. Its  principal  public  buildings  are  the 
city  hall,  public  library,  opera  house,  two  hos- 
pitals, home  for  the  aged,  two  orphan  homes 
and  three  banks.  The  total  value  of  its  tax- 
able property  is  estimated  at  $10,686,000.  The 
government  is  vested  in  a  mayor,  elected  for 
two  years,  a  board  of  aldermen  and  a  common 
council.  The  waterworks  are  the  properly  of 
the  city  and  are  operated  by  the  Municipal 
Water  Commission.  Dover  was  settled  in  1623 
and  is  the  oldest  city  of  New  Hampshire;  was 
organized  as  a  townslup  10  years  later,  and  re- 
ceived its  city  charter  m  1855.  In  its  first  cen- 
tury of  existence  it  experienced  all  the  anxieties 
of  a  frontier  town,  being  often  attacked  by  the 
Indians,  the' worst  affair  of  this  nature  occurring 
in  1689  when  several  buildings  were  burned,  iS 
persons  taken  prisoners  and  23  slain.  Pop. 
14,000. 

DOVER,  N.  J.,  town  in  Morris  County,  39 
miles  by  r^l  west  of  New  York,  on  the  Rocka- 
way  River,  the  Morris  Canal,  the  Delaware 
Lackawanna  and  Western  and  the  Central  of 
New  Jersey  railroads.  It  has  machine  shops, 
large  iron  works,  stove  and  furnace  factories^ 
boiler  works,  flouring  mills,  drill  and  range  fac- 
tories, silk  mills,  knitting  nulls,  hosiery  factories, 
overall  factory  and  a  Koverrunent  munition 
depot.  It  is  governed  by  a  mayor,  elected 
biennially,  a  recorder,  board  of  aldermen  and 
a  common  council.  All  these  together  form  the 
Municipal  Council.  In  1826  die  place  was  in- 
corporated as  a  village,  and  as  a  town  in  1869; 
its  present  charter  was  granted  in  1875.  Its 
chief  public  buildings  are  the  city  hall,  two 
banks,  several  churches  and  public  schools.  The 
total  value  of  ail  its  taxable  property  is  placed 
at  $8,000,000.    Pop.  11.000. 

DOVER,  Tenn  town  and  counh'-seat  of 
Stewart  County,  100  miles  west  of  Nashville, 
and  15  miles  from  the  Kentucl^  State  line,  on 
the  south  bank  of  the  Cumberland  River.  It  is 
about  16  miles  from  the  Louisville  and  Nash- 
ville and  five  miles  from  the  Tennessee  and  Cimi- 
berland  River  railroads.  The  county  is  almost 
wholly  agricultural  Dover  is  the  market  for 
practically  the  entire  county.  It  has  two  banks, 
a  public  school,  courthouse  and  an  assessed 
valuation  of  $200,000.  It  is  governed  by  a 
mayor  and  board  of  aldermen.  Dover  is  located 
about  half  a  mile  from  the  site  of  Fort  Donel- 
son,  where  a  three  days'  battle  was  waged  in 
February  1862.  The  Fort  Donel  n  National 
Cemetery  is  in  the  suburbs  of  the  town,  Dover 
was  almost  destroyed  during  the  Civil  War, 
The  house  in  which  General  Grant  received  the 
surrender  of  the  fort  is  still  shown  in  the  town. 
It  was  first  settled  in  1806.    Pop,  600. 

DOVER,  Strait  of,  the  narrow  channel 
which  connects  the  North  Sea  vrtth  the  English 
Channel,  and  separates  Enf^and  and  France. 
At  the  narrowest  part  from  Grisnez  to  Dover' 
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it  b  only  21  miles  wide.  The  dc^th  of  the  chan- 
nel at  a  medium  in  the  highest  spring  tides  is 

about  180  feet.  On  both  the  French  and  Eng- 
lish sides  the  chalky  cliffs  show  a  correspond- 
ency of  strata  which  lezves  no  room  for  doubt 
that  they  were  once  united.  Various  projects 
for  connecting  Dover  and  Calais  more  closely 
have  been  advanced,  as  by  bridge  or  tunnel  or 
by  trains  on  Submerged  rails.  Whea  making 
examinations  for  the  tunnel  scheme,  coal  was 
discovered  in  the  bed  of  the  Strait. 

DOVETAIL,  a  terra  used  in  carpentry;  the 
fastening  of  boards  together  by  letting  one  piece 
into  another,  in  the  form  of  the  tail  of  a  dovft 
The  dovetail  is  the  strongest  of  jointings,  be- 
cause the  tenon,  or  piece  of  wood  which  is  put 
into  the  other,  goes  widening  to  the  end,  so  that 
it  cannot  be  drawn  out  ^iti.  Dovetails  are 
either  exposed  or  concealed;  the  latter  being  of 
two  kinds,  lapped  and  mitred.  There  is  also  a 
dovetail  hinge,  dovetail  saw,  dovetail  file,  and 
in  Roman  architecture  an  ornamented  molding 
in  the  form  of  a  dove's  tail. 

D'OVIDIO,  d6-vcd'y6,,FrancMco,  Italian 
philologist  and  critic :  b.  IS49.  4n  1876  he  be- 
came professor  of  Romance  philology  at  the 
University  of  Naples.  With  Ascoli  and  D'An- 
cona  he  holds  a  prominent  place  in  the  devcLap- 
ment  of  philological  science  and  in  the  criticism 
<^  literature  from  the  historical  viewpoint. 

DOW,  or  DOUW,  Gerard,  Dutch  painter: 
b.  Leyden,  7  April  1613 ;  d.  there,  February  1675. 
He  studied  under  Rembrandt  and  was  distin-r 
guished  for  the  excellence  of  his  coloring  and 
chiaroscuro.  He  surpassed  bis  master  in  diligence 
and  nothing  can  be  more  finished  than  his  small 
pieces,  which  arc  so  delicate  that  a  magnifyin^- 
glass  is  necessary  to  see  distinctly  the  work  in 
them.  His  softest  figures  are  full  of  life  and 
be  never  neglected,  in  his  representations,  the 
almost  invisible  minutis  of  nature.  He  is  re- 
garded ai  the  inventor  of  the  ingenious  mode  of 
painting  large  pictures  on  a  reduced  scale,  by 
ci>venn^  the  original  with  a  frame,  including  a 
space  divided  into  small  quadrangular  parts  by 
means  of  threads  and  then  transferring  the 
parts  into  an  equal  number  of  similar  divisions 
drawn  on  the  canvas.  He  made  use  of  the 
convex  mirror  to  represent  objects  on  a  reduced 
scale.  Among  his  best  paintings  are  'The  Even- 
ing School,'  a  fine  study  in  candle-light  effect, 
now  in  the  Rijks  Museum,  Amsterdam;  'Young 
Mother,'  at  The  Hague;  the  'Schoolmaster' 
and  the  'Hermit'  at  Dresden.  He  numbers 
among  his  pupils  Gabriel  Metsu,  Franz  van 
'Miens,  Schalken  and  Van  Slingeland.  Consult 
Van  Dyke,  'Old  Dutch  and  Flemish  Masters' 
(New  York  1895). 

DOW,  Lorenzo,  American  preacher:  h. 
Coventry.  Conn..  16  Oct.  1777;  A  Georgetown, 
D,  C ,  2  Feb.  1834.  Adopting  the  doctnncB  of 
(he  Methodists,  1796,  he  finally  received  a  regu- 
lar license  to  preach,  and,  in  spite  of  contumely 
and  rebuffs  and  ceaseless  hardships  and  dangers 
6f  all  kinds,  persevered  for  nearly  40  years, 
with  an  enthusiasm  which  never  relaxed  and 
often  with  astonishing  effect.  In  the  course  of 
his  ministry  he  traveled  over  many  parts  of  the 
United  Slates  and  Canada,  and  in  1799  and 
txma  in  1805  visited  England  and  Ireland, 
where  his  peculiar  eloquence  attracted  much  atr 
tention  and  on  sevcr^  occasions  subjected  him 


to  persecution.  Dow's  eccentricity  of  manner 
and  dress  for  a  long  time  excited  a  prejudice 
against  him,  and  in  many  parts  of  the  country 
he  was  familiarly  known  as  "craiy  Dow."  Bui 
to  the  class  whom  be  most  frequently  addressed, 
his  simple  fervor,  though  coupled  with  illiterate 
phraseology,  supplied  the  place  of  eloquence, 
and  he  seldom  failed  of  having  attentive  hear- 
ers. His  journal,  containing  the  history  of  his 
life  to  his  40th  year,  together  with  some  of  his 
miscellaneous  writings,  was  published  In  1856. 
His  wife  was  Peggy  Dow,  who  was  likewise 
well  known  for  her  religii 


DOW,  Neal,  American  temperance  re- 
former: h.  Portiand,  Me.,  20  March  1804;  d 
2  OcL  1897.  He  was  the  author  of  the  lull 
which  prohibited  the  mannfactnre  and  sale  of 
intoxicating  liquors  in  the  State  of  Maine, 
widely  known  as  the  "Maine  Law.'  During  the 
Civil  War  he  was  colonel  of  a  Maine  regiment 
and  a  brigadier-general  of  volunteers.  In  1880 
he  was  the  Prohibitionist  candidate  for  the 
Presidency  and  lectured  widely  on  the  subject 

DOWAGER,  a  widow  with  a  dower.  The 
word  is  commonly  applied  only  to  the  widows 
of  persons  of  the  titled  aristocracy. 


road,  35  miles  soutbwest  of  Kalamazoc 
the  centre  of  a  prosperous  farming  region  and 
contains  flour  and  lumber  mills,  a  canning  fac- 
tory, a  gashouse  and  a  public  library.  There 
are  manufactories  of  grain  drills,  stoves,  gloves, 
furnaces  and  bait.    Pop.  5,088. 

DOWDEN,  Edward,  English  literary  critic 
and  historian:  b.  Cork,  Ireland,  3  May  I84J; 
d.  4  April  1913.  He  was  educated  at  Trinitj' 
College,  Dublin,  and  from  1867  until  his  death 
held  the  professorship  of  English  literature  in 
that  institution.  He  had  a  commanding  poa- 
tion  as  a  critic,  especially  in  the  field  of  Shakes- 
pearian criticism.  His  works  include  'Shaks- 
pere:  His  Mind  and  Art'  (1875);  'Poems' 
(1876);  'Shakspere  Primer'  (1877);  'Studies 
in  Uterature'  (1878)  :  'Southey'  (1880) ;  'Uit 
of  Shelley'  (1886),  the  chief  authority  on  the 
poet's  life;  'Transcripts  and  Studies'  (1888); 
'Introduction  to  Shakspei'e'  (1893) ;  New 
Studies  in  Literature'  (1895)  ;  "The  French 
Revolution  and  English  Literature'  (1897); 
'History  of  French  Literature'  (1897);  'Pun- 
tan  and  Anglican'  (1900)  ;  'Robert  Browning' 
(1904);  'Montaigne'  (1905);  'Essays:  Modem 
and  Elizabethan'  (1910). 

DOWDEN,  John,  Scottish  prelate:  b. 
Cork,  Ireland.  29  June  1840;  d.  30  Jan.  WW- 
He  is  a  brother  of  E.  Dowden  (q.v.).  HeWM 
educated  at  Queen's  CoHege,  Cork,  and  Tnnity 
College.  Dublin,  and  taking  orders  in  the  Scot- 
tish Episcopal  Church,  became  bishop  of  Edin- 
burgh in  1886.  He  has  published'  'the  Anno- 
tated Scottish  Communion  Office'  ■  'The  Celt]' 
Church  in  Scotland' ;  'History  of  the  Th"''^' 
cal  Literature  of  the  Church  of  England';  ine 
Workmanship  of  the  Prayer  Boofc';,/«"°" 
Studies  in  the  Prayer  Book';  'The  Mediivai 
Churdi  in  Scotland.' 

DOWELL,  Stephen,  English  author  :Jlj 
Isle  of  Wight  1833;  d.  189R.  He  was  ^"-^'ff 
at  Oxford,  where  he  was  graduated  m  i*"^ 
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He  studied  law  and  m  1863  was  appointed  as- 
sistant solicitor  to  the  Board  of  Inland  Reve- 
nue, in  which  office  he  remained  until  1896. 
He  wrote  several  works  on  taxation,  on-  which 
subject  he  was  regarded  as  one  of  the  greatest 
authorities  in  England,  also  legal  and  historical 
tracts  and  monographs.  His  long  list  includes 
'The  Income  Tax  Laws'  (1874;  3d  ed.,  1890) ; 
'A  Sketch  o(  the  History  of  Taxes  in  England' 
(1876)  ;  'A  History  of  Taxation  and  Taxes  in 
England,  from  the  Earliest  Times  to  the  Pres- 
ent Day*  {4  vols.,  1885;  1888),  the  standard 
work  on  this  subject. 

DOWKR.  In  law,  the  share  or  portion  of 
the  real  estate  of  a  deceased  husband  winch 
passes  to  his  wife  for  htr  natural  life.  At  com- 
mon law  it  consists  of  one-third  o£  all  the  lands 
and  tenements  held  in  fee  simple  or  fee  tail  by 
the  husband  at  any  time  durwg  covcrtut*  to 
which  au^  issue  of  the  marriage  might  have 
by  possibility  become  heir.  This  right  attached 
dunng  the  life  of  the  buabaad  and  was  not  sub-, 
ject  to  his  debta. 

Dower  is  of  andeot  origin  and  has  been 
subject  to  frequent  cbaiifEc>  lo-  England  it  was 
known  before  the  NonnaD  conquest,  and  rec-. 
ords  show  it  to  have  been  in  vo^e  there  in 
1100.  at  the  time  oE  Henry  I,  and' it  was  recog- 
niied  in  the  Magna  Charta  of  King  John  m 
1215.  It  is  knovm  to  Mohammedan  law  ai  well 
as  to  many  other  systems  of  law. 

In  England  it  was  early  foimd  that  the. 
common-law  dower  generally  served  as  an 
obstacle  to  the  free  alienation  of  real  pioper^, 
and  this  led  to  various  methods  of  barring  it, 
among  them  being  ascs  to  bar  dower,  which, 
prevented  purchasers  from  acquiring  estates  oi. 
inheritance.  At  the  time  of  Heniy  Vlli  a 
statute  was  enacted  to  bar  dower  by  the  ^rant 
to  &e  wife  of  a  jointure  before  the  marriage. 
This  practice  was  superseded  and  the  whole 
sabject  reformed  by  the  statute  of  1834,  the 
terms  of  which  permit  the  husband  to  defeat 


the  dower,  as  by  will  or  deed,  thus  leaving 

._    _  iwer  only   the   real  property   of 

which    he    was    seized    at    his    death.     Other 


subject 


changes  were  made  by  this  act,  including  the 
extension  of  dower  to  embrace  equitable  es- 
tates of  inheritance. 

In  the  United  States  many  jurisdictions  fol- 
low the  rules  of  the  common  law,  at  times  some-. 
what  modified  by  judicial  interpretation.  .  by 
statute  or  by  constitutional  liiuiLations.  H.ow- 
ever,  in  other  jurisdictions  same  very  valualile 
changes  have  been  introduced.  In  a  number  of 
States  dower  has  been  superseded  and  a 
different  interest  substituted.  By  some  of 
these  statutory  changes  property  acquired  by 
the  husband  during  coverture  becomes  com- 
munitj^  property,  belonging  jointly  to  husband 
aud  wife,  vesting  absolutely  in  the  latter  on  the 
death  of  the  husband.  Statutes  have  been  en- 
acted in  some  Stales  which  make  personalty, 
tmlike  the  rule  at  common  law,  the  subject  of 
dower.  Dower  is  not  a  contract  right,  but  is 
founded  upon  public  policy,  the  object  being 
the  support  of  the  wife  and  the  care  and  edii-, 
cation  of  the  younger  children  after  the  death 
of  the  father.  Dower  in  reel  property  is  deter- 
mined by  the  iaw  of  the  place  where  such  prop^ 
erty  is  located,  but  dower  in  personal  property 
is  governed  by  the  law  of  the  domicile  of  the 
husband.     Statutes  abolishing  the  right  of 


dower  after  it  has  vested  by  the  death  of  the 
husband  have  been  declared  unconstitutional. 

Dower  at  the  present  day  may  be  barred  by 
a  fair  antenuptial  or  postnuptial  agreement 
in  lieu  of  dower,  by  a  reasonable  separation 
agreement,  by  acceptance  on  the  part  of  the 
wife  of  a  devise  or  bequest  in  lieu  of  dower 
and  by  the  wife's  elopement  and  adultery. 
See  Husband  and  Wife. 

DOWIB,  John  Alexander,  American 
leader  of  a  religious  sect :  b.  Edinbnr^,  Scot- 
land, 1847;  d.  Chicago,  111.,  9  March  1907.  He 
studied  for  the  ministry  and  held  two  pastorates 
in  Sydney,  AustraUa,  but  subsequently  became 
an  evangelist  preacher.  While  in  Australia  he 
organized  the  International  Divine  Healing  As- 
sociation of  which  he  became  president.  In 
its  behalf  he  traveled  in  En^and  and  America 
and  finally  settled  in  Chicago  in  1890.  Her« 
he  built  his  wooden  "tabemade"  in  Woodlawn, 
which  was  opened  in  1893,  and  attracted  large 
crowds  by  his  preaching  and  faith  cures.  He 
later  organized  the  Christian  Catholic  Church 
in  Zion,  which  grew  rapidly,  adding  many  aux- 
iliary lines  of  work,  such  as  a  college  for  Zion 
preachers,  a  training  school  for  deaconesses  and 
a  number  of  charitable  institutions.  Dowie  had 
already  established  a  publishing  house,  which 
became  a'part  of  the  arganixation,  and  had  full 
control  of  a  bank,  known  as  the  Zion  bank.  He 
finally  .organized  a  land  association  and  pur- 
chased a  large  tract  of  land  on  the  shores  of 
Lake  Michiean,  where  he  and  his  devotees  built 
Zion  City,  the  centre  of  all  the  numerous  activi- 
ties of  the  Christian  Catholic  Church ;  here  he 
also  established  a  lace  industry.  In  this  dty  he 
was  practically  dictator,  forbade  smoking, 
drinking,  card  playing,  etc.,  and  oversaw  all 
branches  of  the  work.  He  also  preached  fre- 
quently and  ^ve  special  attention  to  the  healing 
of  the  sick.  In  1901  he  made  the  claim  of  being 
"Elijah  the  Restorer."  In  1903  he  built  the 
new  tabernacle  at  Zion  City,  near  Chicago.  On 
2  April  1906,  he  was  suspended  by  his  followers 
from  the  leadership  and  from  membership  in  the 
church  on  charges  of  fraud,  tyranny  and  polyg- 
amous lendenaes.  Consult  Buckley,  'Dowie 
Analyzed  and  Classified*;  Century  Magazine 
Vol.  LXIV,  pp.  928-932)  ;  Napes,  'John  Alex- 
ander Dowie  and  his  Eions*  {Independent, 
(Vol.  J-III,  pp.  1786-1791)  ;  Napes,  <John  Alex- 
ander Dowie'  iCenitiry  Maga^ne,  Vol.  LXIV, 
pp.  933-944). 

DOWITCHER,  dowtch-er  a  sporting 
name  for  birds  of  the  genus  Matrorhampus, 
which  are  related  to  the  snipes  and  are  much 
hunted  along  the  beaches  of  mis  country  during 
the  season.  Two  species,  breeding  far  north, 
winter  in  South  America  and  Uexico.  The 
birds  are  from  10  to  12  inches  long,  with  a  bill 
neariy  one-fourth  the  length  of  the  body.  The 
upper  parts  are  dark  while  the  tinder  feathers 
are  reddish. 

D0W1,AS,  a  kind  of  coarse  Ijnen,  vety 
commonly  worn  by  the  lower  classes  in  the  16th 
century;  also  a  strong  calico  made  in  imitation 
of  the  linen  fabric.  The  name  is  said  to  be 
derived  from  Doullens,  a  town  in  the  depart- 
ment of  Somme,  France.  Before  the  introduc- 
tion of  machine-woven  cotton  cloth,  dowlas  was 
manufactured  largely  in  Yorkshire,  England, 
and  in  the  south  of  Scotland. 
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DOWN,  mariiime  countv  o{  IreUuid,  in  the 
province  of  Ulster,  area.  610,730  acres.  It  pos- 
sesses good  agricultural  land,  is  rich  in  minerals 
and  manufactures  line  linens.  Oats,  wheat,  po- 
tatoes and  flax  are  the  principal  crops.  The 
Uourne  Mountains  in  the  south  reach  to  an 
altitude  of  nearly  2,800  feet  in  Slieve  Donard. 
The  county  returns  four  members  to  the  House 
of  Commons.  Capital,  Downpatrick.  Pop. 
204,303;  31  per  cent  Roman  Catholic 

DOWNCAST,  in  a  mine  with  two  or  more 
shafts  or  openings,  that  opening  through  which 
fresh  air  irom  the  surface  enters  the  mine. 
Unless  a  fan  or  other  contrivance  is  used  to 
force  the  air  down,  the  direction  of  the  ventilat- 
ing current  changes  with  the  temperature  of  the 
outside  air. 

DOWNERS  GROVE,  111.,  viUage  in  Du- 
page Connty,  20  miles  west  of  Chicago,  on  the 
Qucago,  Burlington  and  Quincy  Railroad.  Jt 
has  a  public  library  and  manufactures  furni- 
ture and  tools.  It  has  also  large  dairy  and 
greenhouse  interests.  The  waterworks  and 
electric-lifting  plant  are  owned  by  the  village. 
Pop.  2,601. 

DOWNBS,  William  How«,  American 
journalist,  art  critic:  b.  Derby,  Conn.,  1  March 
1854.  He  has  been  a  staff  wnter  on  the  Boston 
Transcript  for  many  years.  He  has  published 
'Spanish  Ways  and  By-ways* ;  'The  Tin  Army 
of  the  Potomac';  'Arcadian  Days';  'Twelve 
Great  Artists' ;  'Boston  Painters  and  Paint- 
ings'- 'Life  and  Works  of  Winslow  Homer' 
(1911),  and  written  many  papers  on  urt  matters 
for  various  magazines. 

DOWNFALL,  The  («La  DiBACLE»>,  a 
novel  of  the  Franco-Prussian  War,  by  Emile 
Zola,  published  in  1892.  The  siege  of  Sedan 
forms  the  dramatic  centre  of  the  story,  which 
is  concerned  chiefly  with  the  friendship  of  Mac- 
quart  and  Levasseuf,  and  the  love  of  Macquart 
and  Levasseur's  sister  Henriette. 

DOWNING,  Sir  George,  English  soldier 
and  political  intriguer:  b.  Dublin  about  1623; 
d.  1684.  His  uncle.  Gov.  John  Winlhrop,  sent 
him  to  be  educated  at  Harvard  and  Downing 
was  graduated  as  a  member  of  the  Rrsl  class 
there  in  1642.  After  a  few  years  he  went  to 
Ei^land  and  joined  the  Parliamentary  army. 
He  was  a  member  of  both  Parliaments  during 
the  Protectorate,  and  was  a  leader  in  the  move- 
ment to  offer  the  crown  to  Cromwell.  In  1655 
he  was  sent  to  France  to  protest  against  the 
Vaudois  massacre  and  two  years  later  was 
appointed  British  resident  at  The  Hague.  He 
curried  favor  from  the  exiled  royal  family  and 
after  the  Restoration  was  well  received  by  than, 
being  knighted  in  1660,  and  made  a  baronei  in 
1663.  He  also  served  as  Secretary  of  the  Treas- 
ury and  as  Commissioner  of  Customs.  His 
name  is  perpetuated  in  London  in  tiie  well- 
known  Downing  street,  where  are  situated  most 
of  the  high  ofbces  of  government,  whence  the 
British  govemmenl  is  often  popularly  alluded 
to  as  'Downing  Street." 

DOWNING  COLLEGE,  one  of  the  col- 
lies of  the  University  of  Cambridge  founded 
in  1800  and  opened  in  1821.  Its  founder  was 
Sir  George  Downing,  a  Cambridgeshire  gentle- 
man, grandson  of  the  politician  after  whom 
Downing  street  in  London  was  named.  The 
college  IS  composed  of  a  master,  two  professors 


(one  of  English  law  and  one  of  medidiK),  ux 
fellows  and  six  scholars.  There  were  34 
matriculations  in  1913-14  and  19  in  1914-lS. 

DOWNING  STREET,  a  short  street  in 
Whitehall  (named  after  Sir  George  Downing, 
Secretary  to  the  Treaury  in  1667).  London,  Eng- 
land, where  are  the  colonial  and  foreign  offices, 
with  the  official  residence  since  1735  of  the 
First  Lord  of  the  Treasury.  Here  Cabinet 
councils  are  held,  hence  the  term  is  sometimes 
employed  as  a  synonym  for  the  British 
government 

DOWNINGTOWH,  Pa.,  borough  in 
Cliester  County,  on  the  Pennaylvania  and  the 
Philadelphia  and  Reading  railroads,  33  miles 
west  of  Philadelphia.  It  contains  brid^ards, 
knitting  mills,  machine  shops  and  paper  mills. 
Pop.  3,326. 

DOWNPATRICK,  or  DOWN  (Gael. 
DnH,  fort),  Ireland,  a  municipal  borough  and 
county-seat  of  the  County  Down,  near  the 
mouth  of  the  Quayle,  on  Slrangford  I^ugh,  20 
miles  south  of  Belfast.  Linen,  muslins,  leather, 
liquors  and  soap  are  manufactured.  Vessels  of 
IIX)  tons  approach  a  quay  about  one  mile  below 
the  town.  It  is  a  cathedral  town.  The  present 
structure  was  restored  in  1790  on  the  site  of  the 
diurch  erected  in  1412  and  destroyed  by  fire  in 
1538.  Downpatrick  is  probably  the  oldest  town 
in  Ulster.  It  was  for  a  time  the  residence  of 
flie  kings  of  Ulster  and  was  a  place  of  im- 

Sirtance  even  before  the  arrival  of  Saint 
atrick,  who  built  the  abbey  of  Saul  neariw. 
By  many  it  is  thought  that  Saints  Patridc, 
Brigid  and  Columbldll  are  buried  here.  Con- 
sult 'Ecclesiastical  Associations  or  Down- 
patrick'  (Belfast  1897). 

DOWNS,  a  term  applied  to  hillocks  of 
sand  cast  up  by  the  sea  or  wind  along  the  sea 
roast;  also  to  hilly  tracts  of  grassy  land  suited 
for  pasture;  especially  two  parallel  ranges  of 
^ussy  hills  in  the  south  of  England,  the  North 
Downs  running  east  to  west  from  Hants 
through  Surrey  and  Kent  to  Dover,  the  South 
Downs  in  Hants  and  Sussex,  terminating  at 
Beachy  Head  Botley  Head  (880  feet)  is  the 
highest  summit  in  the  North  Downs,  and  Ditch- 
ling  Beacon  (858  feet)  of  the  South  Downs. 
Between  the  two  ranges  lies  the  valley  called 
the  Weald.  The  celebrated  Southdown  sheep 
pasture  on  these  hills. 

DOWNS,  The,  a  celebrated  roadstead  for 
ships,  eight  miles  loi^  and  six  wide,  along  the 
southeast  coast  of  Kent,  in  England,  between 
the  North  and  the  South  Foreland,  the  largest 
natural  hartior  of  refuge  on  the  English  coast. 
It  affords  excellent  anchorage  with  depths  of 
from  25  to  70  feet  and  is  sheltered  by  Goodwin 
Sands,  a  natural  breakwater,  wth  from  one  to 
four  fathoms  of  water,  but  is  open  to  the  south. 
Deal,  Dover  and  Sandown  castles  are  its  de- 
fense. An  obstinate  but  indecisive  sea-fight 
look  place  here  in  1666  between  the  English  and 
Dutch. 

DOWRY,  the  property  whidi  a  wife  biings 
to  her  husband  at  her  marriage;  dot  In  local- 
ities in  which  the  civil  law  has  been  adopted, 
as  Louisiana,  it  usually  forms  an  important  part 
of  the  law  of  property.  It  is  also  recognised  by 
common  law,  and  in  England  is  known  chiefly 
in  connection  with  marriage  settlements. 
Dowry  is  under  the  ahsolute  control  of  the  hut- 
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band,  sob^t  to  the  condilkins  tbsA  he  cannot 
convey  it  if  in  the  form  of  real  estate  and  that 
he  must  use  it  for  expenses  of  the  fanuljr. 
While  the  title  to  dower  is  in  the  husband,  be 
may  take  steps  to  prevent  it  being  seized  b^  his 
creditors.  This  term  must  be  carefully  distin- 
guished from  dower,  with  which  it  is  sometimes 
coDfounded.    See  Dowoi. 

DOXOLOOY,  an  ascription  of  praise  to 
ihe  Almig^ity;  in  particular  the  Greater  Doxol- 
ogy  (Gloria  irt'  escelsii.  Glory  to  God  in  the 
highest)  and  the  Lesser  Doxology  (Gloria  Patn 
tt  Filia,  etc.,  Glory  be  lo  Ihe  Father  and  the 
Son;  etc).  The  Greater  Doxolo^,  as  is  seen, 
opens  with  the  words  of  the  evangelist  Saint  Luke 
when  he  recounts  the  circtmstances  attendii^ 
the  birth  of  Jesus  at  Bethlehem;  the  heavenly 
host  chanting  Glory  to  God  in  the  highest,  and 
on  earth  peace  among  men  of  good  will.  This 
Greater  Doxology  has  a  place  in  the  Roman 
Catholic  liturgy  and  in  die  communion  service 
of  the  Anglican  Church.  Its  introduction  into 
the  liture:y  dates  only  from  the  time  of  Pope 
Symmachus  (beginning  of  6th  century)  ;  pre- 
vious^ it  had  been  ctistotnaTV  to  recite  it  alter 
the  Mass.  The  Lesser  Doxolc^y  had  its  origin 
apparently  in  the  commission  given  to  the 
Apostles  (Matt,  xxviii,  19)  to  teach  all  nauons, 
baptizing  them  "in  the  name  of  the  Father,  Son, 
and  Holy  Spirit"  An  ancient  fonn  of  this 
Doxology  is  *'Glor;/  to  the  Father  in  the  Son,* 
and  that  was  considered  to  be  consistent  wiui 
orthodoxy  till  the  Arians  favored  il  as  exm-ess- 
mg  their  view  of  the  relation  of  Jesus  Christ 
lo  God  the  Father;  then  the  orthodox  rejected 
it  and  employed  the  other  formula  exclusively. 
In  the  Roman  Catholic  breviary  at  the  end  of 
each  of  the  psalms  of  the  daily  office  the  Gloria 
Palri,  etc.,  IS  always  pronounced.  The  latter 
portion  of  this  doxology,  *as  it  was  in  the  be- 
ginning, is  now,  and  ever  shall  be.  Amen,*  was 
appended  as  a  protest  against  certain  heretics 
of  the  6th  century  who  denied  the  Son's  eter- 
nity. Another  doxology  called  the  Trisagion  is 
also  in  use.  It  is  the  seraphic  hymn  from 
Isaiah.  The  Protestants  sometimes  apply  the 
term  to  tbe  hymn  written  W  Bishop  Thomas  ' 
Ken.  Its  opening  line  is  ■Praise  God  from 
whom  all  blessings  flow." 

DOYEN,  dwa'yin',  Eufcine  Louit,  French 
surgeon:  b.  Rheims,  Marne,  18S9;  d.  Paris,  22 
Nov.  1916.  He  became  noted  for  his  discoveries 
|n  surgery  and  his  investi^tions  of  cancer.  He 
introduced  many  innovations  in  surgical  tech- 
nique and  in  1875  established  a  private  clinic  in 
Piris,  which  soon  became  a  study  centre  for 
surgeons,  both  from  France  and  other  countries. 
His  improvements  were  widely  adopted,  and 
Doyen  thus  became  the  leader  of  a  new  school 
of  surgery.  He  made  a  special  study  of  the 
treatment  of  cancer,  and  ctabned  to  have  iso- 
lated the  germ  of  the  disease,  but  other  investi- 
ealors  have  repudiated  his  claims.  He  long 
resisted  bitter  attacks  made  against  his  treat- 
ment, maintaining  that  cancer  could  be  cured 
providiiw  treatment  was  begun  early  enough. 
He  published  'Trailemeitt  de  Cancer'  (1904); 
'La  malade  et  le  midecin'  (1906);  'Traite  de 
therapeulique  cfairurgicale  et  de  technique 
operatoire>   (1907);  <Le  cancer*   (1909). 

DOYBN,     dwfi-ySft,     Gabriel     Prmsois, 
mnch  painter:  b.  Paris  1726;  d  Saint  Peterv 
wrg,  5  June  1806.    After  study  with  Van  Loo, 
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kcoht&ined  the  Grand  Prix  de  Rome,  and  spent 
many  ^ears  in  Italy.  His  'Triumfrfi  of  Amnfal- 
trite'  IS  in  the  Louvre,  and  an  'Adoration  otthe 
Maei'  in  the  museum  at  E)amisladt  Other 
noted  productions  are  in  various  churches,  hts 
most  famous  production,  'Miracle  des  Ardents.* 
neioled  in-  1767,  being  in  that  of  Saint  Rock, 
Paris.  At  the  invitation  of  Catharine  II  and 
Panl  I,  be  went  to  Saint  Petersburg,  where  he 
was  employed  in  decorating  the  Wmter  lUace 
and  the  Old  Hermitage. 

DOYLB,  Aleund^,  Ametican  sculptoP: 
b.  Steubenville,  Ohio,  Jannary  1858.  He  was 
educated  in  Italy  and  in  American  puUic 
schools.  He  qualified  for  Cambridge  Univer- 
sity, but  did  not  enter.  He  began  the  study  of 
sculpture  in  the  academies  of  Carrara  and  Flor- 
ence, Italy,  followed  by  several  years'  study  at 
Rome  and  Paris,  _  Among  his  notable  works  are 
the  marble  portrait  and  pedestal  at  the  grave  of 
John  Howard  Payne  at  Washington;  the  marble 


A  S,  Johnston  and  Robert  E.  Lee  at  New  Or- 
leans; Sergeant  Jasper  at  Savannah,  (ia.;  Gen. 
Philip  Schuyler  for  the  Nation^  Revolutionary 
Monument,  Saratoga ;  Gen.  James  B.  Stee<faiad, 
Toledo;  Horace  Greeley,  New  York;  Mrs. 
E^nma  Willard,  Troy,  N.  Y, ;  senators  T.  H, 
Benton,  F.  P.  Blair  and  J.  E.  Kenna  for  the 
Capitol  at  Washington;  Francis  Scott  Kct  at 
Frederick,  Md. ;  the  Soldiers'  Monument  at  New 
Haven  *  the  Soldiers'  Monument,  Montgomery, 
Ala.  From  1899  to  1909  he  was  engaged  in 
quarrying  buildilig  stone  in  Indiana,  resumed 
sculpture  in  1909.  and  has  since  executed  a 
statue  of  £.  M.  Stanton.  Steubenville,  Ohio,  and 
the  equestrian  statue  of  Gen,  G.  T.  Beauregard 
for  the  dty  of  Now  Orleans, 


Stonyhurst,  Lancashire,  and  at  the  Universitiy 
of  Edinburgh.  After  practising  as  a  physician 
at  Southsea  (1882-90)^  the  success  of  several 
of  his  books  induced  him  to  give  up  the  profes- 
sion for  that  of  literature.  His  works  include 
'A  Study  in  Scarlet>  (1887)  ;  'Micah  Clarke' 
(1888)  ;  'The  Sign  of  The  Four'  (1889)  ;  <The 
white  Company'  (1890)  ;  <The  Adventures  of 
Sherlock  Hohnes'  (1891),'  a  very  popular  series 
of  detective  stories;  'The  Great  Shadow* 
(1892) ;  'Memoirs  of  Sherlock  Holmc»» 
(1893)  ■  <Round  the  Red  Lamp'  (1894)  ;  'The 
Slark  Munro  Letters>  (1895):  'Exploits  of 
Brigadier  Gerard'  (1896) ;  'Rodney  Stone> 
(1896)  ;  'The  Tragedy  of  the  Korosko^  (1898)  ; 
'Songs  of  Action'    [I898J  ;   'A  Duet  with  a 


(1900);  'The  Great  Boer  War'  (1900);  ,___ 
Hound  of  the  Baskervilles'  (1902)  ;  'Return  of 
Sherlock  Holmes'  (1904);  'Sir  NigeT'  (1906): 
'Through  the  Magic  Door'  (190B)  ;  'Songs  of 
the  Road'  (1911);  'The  Lost  Worid'  (1912); 
'The  Poison  Belt*  (1913) ;  'The  Valley  of 
Fear'  (1915);  'His  Last  Bow'  (1917);  'The 
History  of  the  Great  War'  (1917)  ;  'TTie  New 
Revelation'    (1918).     He  has  also  i    ' 
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'  DOYUB,  Sn  Pnmcto  Hastlnsi  CharlM, 
&B^ish  poet:  b.  Nunappleton  1810;  d.  8  Tune 
lem.  He  was  educated  at  Eton  and  Oxford, 
held  the  post  of  raceiver-gencrai  and  next  of 
commissioner  of  customs,  and  in  1867  he  was 
elected  to  the  chair  of  poetry  in  Oxford  Univer- 
.ffi^  forthe  termof  five  years,  beini  then  elected 
<for  a'  second  term  of  me  same  duration.  He 
bad  already  published  'Miscetlaneous  Verses' 
(1841);  <Two  DEstinies>  (1844);  (1866);  and 
of  the  Guards  and  other  Poems'  (1366)  ;  and 
be  subseauently  published  his  Oxford  lectures 
(1869  ana  1877),  and  'Renuniscences  and  Opin- 
ions 1813-8S>  (1886). 

DOYLE,  John  Andrew,  Enghsh  historian: 
t.  14  May  l&ft;  d.  5  Aug,  1907.  He  was  edu- 
■Cated  at  Eton  and  Baltiol  Coliege,  Oxford.  He 
'was  an  authority  on  the  history  of  die  English 
colonies  in  America,  and  wrote  'The  Amencan 
Colonies*  (1869)  ;  'A  History  of  the  United 
States'  (1875);  'The  English  in  America' 
(18fe);  'The  Puritan  Colonies'  (1887);  'The 
Middle  Colonies'  {1907);  'The  Colonics  under 
the  House  of  Hanover'  (1907). 

, DOYLE.  Richard,  English  artist:  b.  Lon- 
don, September  1826;  d.  there.  11  Dec  1881  His 
Wher,  Jolin  Doyle  (q.v,).  the  author  of  the 
celehrated  *H.  B.*  caricatures,  initiated  him 
into  the  mysteries  of  his  art,  and  the  young 
draqghtsnian  became  one  of  the  founder-iUus- 
.tratart  of  Punek,  the  current  design  on  Uie 
cover  oi  which  was  invented  by  him.  His 
sketches  of  the  'Manners  and  Customs  of  yv 
English'  in  that  periodical,  and  the  'Bird's-Q«e 
Vipws  of  Society>  in  the  early  pages  of  the 
iCcrttAt''  MagoMitte  illustrate  the  mode  of  life 
and  manners  of  London  men  and  women  of  his 
time  with  rare  felicity  and  fidelity.  In  1850  he 
severed  his  connection  with  Punch  on  account 
of  its  frequent  attacks  on  lh«  Pope  and  Doyle's 
coreligionists  and  Roman  Catholics.  His  water 
colors  are  equally  well  known.  Among  them 
hiay  be  mentioned  'Under  the  Dock  Leaves' 
(British  Museum) ;  and  'The  Triumphant 
-Entry,'  a  fairy  pageant  (National  Gaileiv, 
Dublin). 

DOYLESTOWN,  Pa.,  borough,  coun^- 
seal  of  Bucks  County,  34  miles  north  of  Phila- 
delphia, the  terminus  of  a  branch  of  the  Phila- 
delphia and  Reading  Railway.  It  is  in  a  fertile 
farming  section  and  has  a  thriving  local  trade. 
It  haJ  a  courthouse,  public  library,  an  academy, 
a  female  seminary,  graded  schools  and  handsome 
churches  and  private  residences.  The  town  is 
lighted  fcy  gas  and  electrcity.  Its  chief  manu- 
factures are  wa^oni,  carriages  and  farm  im- 
plements, flour,  lumber,  soap,  woolens  and  cabi- 
net ware,  hosiery,  silk,  worsted  mills,  a  foundry, 
creamery,  tannery  ana  clay-works.  Doyleslown 
}ias  a  national  bank,  a  trust  company  and  daily 
and  weekly  papers,  It  is  a  popular  residence 
towii  and  has  a  large  summer  population.  Pop. 
3,304. 

DOZY,  do'ii',  Reinhart  Pieter  Anna, 
Dutch  Orientalist  and  historian,  of  French 
Huguenot  descent:  b.  Leyden,  21  Feb.  1820;  d. 
there,  29  April  1883.  He.obtamed  the  degree  of 
doctor  from  the  University  of  Leyden  in  1844, 
The  following  Six  years  were  spent  in  study  and 
writing:,  and  in  prtparing  a  catalo^e  of  the 
Oriental  manuscrVts  in  Qk  univemty  library. 
He  was  made  an  extraordinary  professor  of 


histoiy  in  USO,  and  t«U  professor  in  1857.  He 
was  considered  one  of  the  most  teamed  and 
critical  scholars  of  Arabic  of  his  time;  was  an 
authority  upon  Oriental  language  and  history, 
and  spoke  and  wrote  almost  all  of  the  European 
languages  with  facilitv.  He  is  known  diiefly 
by  his  ^eat  work,  'Histoire  des  Mussulmans 
d  Espagne,  jusqu'd  la  ctHiquete  de  I'Andalousie 
par  les  Almoravidea.  7U-U10>  (1861,  2d  ed., 
1381).  and  its  supplementary  volume,  'Re- 
dlerches  sur  1' histoire  et  la  litteraturc  de 
I'Espagne  pendant  le  moyen  age'  (1849,  2d  ed.. 
letA  3d  ed,  1881),  which  remain  the  standard 
works  upon  this  period  of  Spanish  history,  and 
by  his  'Suppl^ent  aux  dictionnaires  arabes' 
(1877-81).  Other  important  works  are  his 
'Dictionnaire  detailU  de  noms  des  vetunents 
chei  les  Arabes'  (1845);  'Scriptorum  Arabum 
lod  de  Abbadilis'  (1846) ;  'Commentaire  hi»- 
torique  sur  le  poeme  d'lbn  Abdoun  par  Ibn 
Bsdroun'  (1846);  History  of  the  Alraohades' 
(1847)  ;  'Histoire  de  I'Afriaue  et  de  I'Espagne' 
(1848);  'Al  Makkari,  analectes  sur  I'hbtoire 
et  la  litterature  des  Arabes  d'Espagne*  (1855- 
61);  <Het  Islamisme'  (1863);  and  'De  1>- 
raelieten  te  Mekka'  (1864). 

DRAA.  dra,  or  WADY  DRAA,  a  river 
of  Morocco,  rising  in  the  Atlas  Mountains  and 
flowing  southward  tilt  it  penetrates  the  Anti- 
Atlas  at  Shagerun.  Bn'ond  this  point  it  flovs 
sluggishly  through  the  desert,  at  first  south  and 
then  west,  formmg  the  shallow  lagoon  El  De- 

DRACSHA,  dn-se'na,  a  gams  of  tropical 
plants  of  the  family  IMiacea.  The  sjiecies  are 
characterized  by  woody  stems,  wluch  bear 
numerous  sword-sh^ed  leaves  crowded  together 
near  the  summit,  and  greenish -white,  or  yel- 
lowish, flowers  in  panicles  or  heads.  A  few  oi 
the  species  are  cultivated  in  hothouses,  for  their 
attractively  colored  foliage.  The  most  notable 
species  is  probably  D.  draco,  the  dragon-iree 
of  the  Canary  Islands,  which  attains  a  height  oi 
from  30  to  50  feet,  though  in  one  notable  speci- 
men, at  Teneriffe,  the  hei^t  was  70  feet,  and 
the  diameter  I5  feet.  Ttus  wat  when  Hum- 
bolt  visited  the  island.  When  this,  tree  was 
destroyed  by  a  storm  in  1868  it  was  estimated  to 
be  about  6,000  ^ears  old.  It  was  not  only  an 
object  of  worship,  but  its  sanctuary  was  inside 
its  own  trunk 

DRACH£NFELS,dra'ii£n-feiz,  <thecastled 
crag  of  Drachenfels,*  as  Byron  calls  it,  one  of 
the  lulls  known  as  the  Sieben^ebirge,  in  the  gov- 
emment  of  Cologne,  in  Rhenish  Prussia,  about 
eight  miles  southeast  of  Bonn,  It  is  the  roost 
remarkable  of  the  group,  which  are  all  evidendy 
volcanic;  rises  about  900  feet  above  the  Rhine, 
and  is  crowned  by  the  old  castle  of  Drachenfds 
commanding  a  magnificent  view.  It  takes  ilt 
name  (Dragon  Rock)  from  the  legend  of  a 
dragon  which  occupied  a  cavern  in  it,  and  was 
slain  by  Siegfried,  the  hero  of  the  Nibelungen- 
lied. 

DRACHMA,  drak'ffl^,  the  unit  of  weiglit 
and  of  money  among  the  ancient  Greeks,  both  as 
a  weight  and  a  coin  contained  six  oboloi,  and 
was  itself  the  one  hundredth  part  of  a  mina,  and 
the  six  thousandth  part  of  a  talent  The  wei^t 
,of  the  Attic  drachma  was  67.5  gr^  English 
troy  weight,  and  the  Attic  t; '  ' 
There  were  several  other  land 
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talent  in  use :  those  of  .£gina  were  the  heaviest 
Whenever  no  particular  kind  is  designated,  the 
Altic  talent  is  meant.  The  drachma  was  the 
prinripal  Greek  coin.  It  was  of  silver,  and  was 
divided,  like  the  weight,  into  six  oboloi  (silver). 
The  tetradrachma  (of  fonr  drachmas)  was 
called  the  staler,  but  other  coins  also  bore  thi* 
name.  These  coins  differed  much  in  value  in 
Ae  different  states  of  (ireece  and  at  different 
periods.  The  Attic  drachma  and  stater  occur 
most  frequently.  The  value  of  the  former  may 
be  stated  as  17  cents,  of  the  latter  at  about  80 
cents.  The  drachma  was  regarded  as  equiva- 
ImC  to  the  Roman  denarius.  Besides  these  sil- 
ver coins  there  were  also  the  stater  (or  di- 
drachm)  of  gold,  equal  in  vaJue  to  about  f5.63. 
In  the  time  of  Solon  a  sheep  could  be  bought 
for  one  drachma,  an  ot  for  five.  In  the  time 
of  Demosthenes  a  fat  ox  cost  80  drachmas,  a 
lamb  10.  The  drachma  has  an  important  posi- 
tion in  the  coinage  and  currency  of  modem 
Greece,  being  the  standard  unit  of  reckoning, 
and  a  silver  coin  equivalent  to  the  French  franc. 
DRACHHAN,  Bernard,  American  rabU: 
b.  New  York,  27  June  1861.  He  was  educated 
at  Columbia  University  and  the  University  of 
Breslau  and  has  been  professor  of  biblical  exe- 

K.is  and  Hebrew  philosophy  in  the  Jewish 
eological  Seminary  of  New  York  from  1887, 
and  rabbi  of  the  conKregation  Zichron  Ephraim 
in  that  city  from  1^.  From  1902  to  1908  he 
was  professor  of  Bible  and  Rabbinical  codes. 
In  1909  he  became  rabbi  of  the  congregation 
Ohab  Zedek.  He  is  a  staunch  supporter  of 
orthodox  Judaism  and  is  the  author  of  'The 
Place  and  Importance  of  Jehuda  Hajjug  in  the 
History  of  Hebrew  Grammar'  (18S5)  ;  'From 
the  Heart  of  Israel:  Jewish  Tales  and  Types' 
(1905)  ;  a  translation  into  English  (1899)  of 
5.  R.  Hinch's  German  work  <The  19  Lectures 
of  Ben  Uiiel.> 

DRACHHANH,  dran'man,  Holger  Hetirik 
Herholdt,  Danish  poet,  painter  and  novelist: 
b.  Copenhagen.  9  Oct.  l&te;  d.  14  Jan.  190a  He 
published  about  40  volumes,  in  narrative  and 
lyric  poetry,  drama  and  prose  fiction.  In  poetry 
as  in  paintinf^  bis  forte  was  the  sea,  and  he 
excels  in  descriptions  of  seafaring  folk.  Radical 
in  his  youth,  he  was  intensely  nationalist  in  his 
later  years.    He  published  five  volumes  of  poems 
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:>;    'Paul   and   Virginia'    (1879): 


and  'Sea  Tales.*    Drachmann  visited  the  United 
States  in  1898. 

DRACO,  drilco,  Athenian  legblator:  fl. 
about  621  B.C.  His  name  fias  become  proverbial 
for  severity,  and  his  laws  were  hence  said  to 
have  been  written  in  blood,  not  ink.  It  seenis, 
however,  probable  that  Draco  only  put  in  writ- 
ing the  laws  of  his  time  and  nation,  wtiich  pun- 
ished pettr  theft,  and  even  idleness,  no  less 
severely  than  the  robber  of  the  temples  and 
the  murderer.  Subsequently  years  afterward, 
Solon  was  commissioned  to  draw  up  a  new 
code.    Tradition  relates  that  Draco,  on  his  ap- 

Eirance  in  the  theatre  at  ^^na,  was  suffocated 
an  enthusiastic  audience,  who  according  to 
^r  custom,   threw   their   garments   and   caps 
tipon  him. 

DRACO,  an  ancient  northern  constellation. 
The  Gamma  Draconis,  a  bright  star  nearly  in 


the  solstitial  colure,  was  used  in  determining  the 
(»ellicient  of  aberration  of  the  fixed  stars. 

DRACOCEPHALUM,  a  genus  of  odor- 
iferous annual  or  perennial  herbs,  of  the  mint 
family  (Menlhacex),  numbering  about  40 
species,  natives  of  the  northern  hemisphere.  The 
name  is  Greek  for  dragonhead,  which  is  a  ref- 
erence to  the  resemblance  of  the  flowers  to  the 
head  of  the  dragons  of  myth.  Of  the  species 
comprised  in  the  genus,  but  two  are  American. 
American  Dragonnead  (D.  porviftorum)  is  an 
annual,  one  to  two  feet  high,  with  light  blue 
flowers,  common  in  stony  soil  from  Ontario, 
through  northern  New  York,  to  Minnesota  and 
Alaska,  and  in  tiie  Rocky  Mountain  region  to 
Mexico.  The  other  species  is  found  only  in 
a  restricted  area  in  Nebraska  and  northern 
Mexico.  It  was  introduced  from  Europe  and 
is  listed  as  Moldavian  dragonhead. 

DRAFT,  a  written  order  for  the  payment 
of  a  sum  of  mone^  addressed  to  some  person 
who  holds  money  m  trust,  or  who  acts  in  the 
capacity  of  agent  or  servant  of  the  drawer. 
Documents  of  thb  kind  often  pass  between  one 
department  of  a  bank  or  mercantile  house  and 
some  other  department,  and  are  distinguished 
from  bills  of  exchange  and  checks,  in  not  being 
drawn  upon  a  debtor.  One  reason  for  using 
them  is  the  convenience  in  keeping  accounts  ana 
having  vouchers  for  payments.  See  Banks  and 
Banking  — C^MMESCiAL  Paper. 

DRAFT  RIOTS,  in  New  York,  July  1863, 
were  serious  disturbances  caused  by  the  military 
conscription  or  drafts  (q.v.)  of  that  year,  which 
met  with  a  storm  of  denunciation  from  Demo- 
cratic leaders  and  followers  alike.  The  former 
proclaimed  it  unconstitutional,  because  military 
service  was  due  only  to  the  State;  dangerous, 
as  liable  to  absorb  all  the  State  mititta  and  civil 
officials  into  the  Federal  service;  and  partisan 
in  execution,  the  quotas  having  been  gerryman- 
dered to  throw  an  enormous  dispraportion  on 
the  Democratic  districts.  This  last  was  true, 
but  vras  the  work  of  subordinates,  and  was  cor- 
rected by  the  War  Department  on  protest.  The 
rank  and  file  execrated  it  as  a  class  measure, 
shifting  the  burden  from  the  rich,  to  whom 
(300  was  a  trifle,  to  the  poor,  who  could  p^ 
only  with  their  blood,  and  were  least  able  to 
leave  their  families.  The  only  answers  were 
the  nation's  need,  the  Uw  of  nature  that  all 
burdens  fall  thus  on  the  poor,  and  the  govern- 
ment's wages,  bounties  and  pensions  which 
stndned  it  to  relieve  distress.  But  the  legal  and 
party  arguments  reinforced  the  class  hatred  and 
anti-war  prejudice,  and  Gov.  Horatio  Seymour, 
the  head  of  the  Democratic  party,  sent  his 
adjutant-Reneral  to  Washington  about  10  July 
to  urge  uie  postponement  of  the  draft,  on  the 
ground  of  this  popular  excitement 

The  drafting  began,  however,  on  Saturday 
monuBg,  11  July,  at  each  provost- marshal's  or 
assistants  office;  which  in  the  ninth  district, 
a  Dmiocratic  stronghold,  was  at  Third  Avenue 
and  46th  street.  The  method  was  to  place  the 
enrolled  names  in  a  wheel  and  turn  it,  the  first 
names  coming  out  up  to  the  asdgned  quota 
being  the  conscripts.  A  large  crowd  assembled, 
but  made  no  disturbance;  and  the  names  drawn 
were  published  in  the  Sunday  papers.  Many  of 
the  poorer  ones,  incited  and  organized  by  politi- 
cal leaders,  met  secretly  and  formed  ai 
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to  resist;  and  on  Monday  morning',  parties 
went  around  the  shops  compelling  workmen  to 
leave  their  tasks  and  join  the  procession.  The 
drawing  was  resumed  at  10  a.u.  ;  in  a  few 
minutes  several  paving-stones,  one  after  an- 
ollieT,  were  hurled  through  the  windows  into 
the  midst  of  the  crowd,  smashing  the  furniture; 
and  in  another  moment  the  mob  broke  in  the 
door,  wrecked  everything  inside  but  the  wheel, 
beat  one  of  the  deputies  into  insensibility,  ana 
set  fire  to  the  building,  thou^  it  was  inhabited 
above.  The  whole  block  was  shortly  in  ilames; 
and  when  the  firemen  arrived,  the  hydrants  were 
denied  them  till  the  conllagration  was  past  help. 
The  militia  were  nearly  alt  in  Pennsylvania. 
where  Gettysburg  had  lately  been  fought,  ana 
the  few  garrison  regulars  and  marines  were 
under  different  commands :  so  that  the  Federal 
General  Wool,  the  Slate  General  Sanford  and 
Mayor  Opdyke  held  separate  authority  with  no 
deciding  power.  The  mob  increased,  and  began 
wreaking  vengeance  on  political  opponents  and 
their  property,  burning  and  pillaging;  and 
thieves  and  toughs,  seeing  their  opportunity, 
flocked  out  and  joined.  Fifty  marines,  sent  to 
disperse  the  46th  street  mob,  fired  blank  cart- 
ridges, and  were  instantly  routed  and  chased 
tar  along  the  streets  by  the  rioters,  many  of 
them  women  and  children.  This  changed  the 
mob's  attitude  from  defense  to  aggression ;  a 
squad  of  police  was  set  upon  and  one  killed. 
Then  their  wrath  was  turned  on  the  negroes, 
as  the  cause  of  the  'Black  Republican  War." 
These  were  beaten  and  stoned  to  death,  and 
hanged  to  lamp-posts;  hotels  and  restaurants 
having  colored  servants  were  invaded  in  search 
of  them,  and  the  movables  smashed  or  stolen. 
In  the  afternoon  the  Colored  Half-Ori^ian 
Asylum,  with  700' to  800  children  and  nurses, 
was  broken  into,  gutted  and  set  on  fire,  the 
mmates  being  driven  into  the  street  while  the 
women  of  the  mob  carried  o£E  the  furniture. 
The  armory  on  Second  Avenue  was  broken 
open  with  stones  and  sledge-hammers  to  secure 
the  arms,  the  police  who  bravely  defended  it 
driven  out,  and  it  was  fired.  All  business  and 
trade  were  suspended  In  the  tower  part  of  the 
dty  the  office  of  the  Tribune,  the  chief  Republi- 
can paper,  edited  liy  the  abolitionist,  Horace 
Greeley,  was  attacked  and  al>out  to  be  set  on 
fire,  but  the  police  drove  out  the  rioters.  The 
entire  block  on  Broadway  which  held  the  draft 
office  was  burned,  with  the  provost-marshal's 
and  the  postmaster's  private  residences,  a  sta- 
tion-house, a  hotel  whose  proprietor  refused 
liquor  to  the  mob,  and  other  dwellings ;  and 
other  houses  were  burned  in  the  upper  part. 
All  that  day  and  night  the  city  was  protected 
only  by  the  police,  many  of  whom  lost  their 
lives.  At  midnight  a  heavy  rain  dispersed  the 
rioters  for  the  time. 

Tuesday  was  far  worse,  though  the  forces  of 
order  had  begun  to  gather.  The  mobs  too  had 
swollen  so  that  an  army  was  needed;  when 
bands  were  dispersed  by  the  military,  they  gath- 
ered elsewhere  and  continued  murder  and 
depredation.  Twenty  negroes  probably  had  been 
murdered  Monday;  far  more  perished  Tuesday, 
and  whole  negro  neighborhoods  were  burned 
out.  Lieutenant  Wood  with  ISO  re^lars  from 
Fort  Lafayette  fired  ball  cartridge  mto  a  mob, 
kilted  a  dozen  and  brotce  it  up,  but  no  officer 
conld  be  ubiquitous.    Colonel  O'Brien,  who  had 


dispersed  a  mob,  sprained  hb  anlde  and  stepped 
into  a  drug  store;  ordered  out  by  the  terrified 
proprietor,  the  mob  murdered  him,  and  dragged 
his  carcass  up  and  down  the  street,  mutilating 
and  tramping  on  it.  Governor  Seymour  issued 
a  proclamation  summoning  the  rioters  to  dis- 
perse, but  it  was  so  insufficient  that  he  was 
forced  to  issue  another  putting  the  dty  under 
martial  law.  Meantime  the  Secretary  of  War 
had  ordered  home  the  militia  regiments  in  Penn- 
sylvania, and  they  tiegan  to  arrive  on  Wednes- 
day; the  draft  was  announced  as  temporarily 
suspended;  and  the  mob  was  so  thoroughly 
beaten  and  cowed  on  Wednesday  afternoon  that 
cavalry  regiments  paraded  the  city  at  night  with- 
out meeting  any  resistatice.  Isolated  gangs 
prowled  atiout  even  on  Thursday,  but  tbey  were 
mere  criminals  and  soon  slunk  away.  The 
property-holders  had  formed  associations  for 
self -protection,  and  tlie  danger  was  mainly  at 
an  end  by  Thursday  morning.  The  losses  of 
these  four  days  were  never  known.  The  hills  of 
mortality  for  the  week  were  450  above  the 
average'  90  deaths  from  gunshot  wounds  were 
reported;  and  it  was  said  that  many  rioters  were 
secretly  buried  by  their  friends.  Claims  for 
property  damage  were  filed  to  over  $2,500,000; 
though  heavily  scaled,  something  like  $1,500,000 
was  paid.  'The  draft  was  resumed  on  19  Ao- 
gust,  and  ended  on  the  28th.  Consult  "Official 
Record  (XXVII,  Pt.  2,  1889) ;  FiVs  'New  York 
and  the  Conscription  of  1863'  (1885)  ;  Greete/s 
'American   Conflict'    (Vol   H,   1866). 

DRAFTS,  or  MILITARY  CONSCRIP- 
TIONS, in  the  history  of  the  United  Statu, 
aside  from  the  drafts  of  the  Confederate  Staid 
of  18  July  1863,  and  the  sweeping  one  of  17  Feh 
1864,  which  was  in  action  aQ  through  the  iattet 
part  of  the  Civil  War  —  are  those  of  1814, 1853 
and  1917.  In  the  Revolution,  the  r^ular 
armies  of  the  United  States  were  recruited  Iff 
drafts  from  the  State  militias  (see  Costt- 
NENTALs),  but  these  transfers  were  made  bjr 
requisitions  on  the  States,  who  fiimished  and 
officered  their  quotas  in  such  twdies  as  tber 
chose.  The  Constitution  gave  Congress  the 
twofold  power  to  'raise  armies,*  and  to 
"organize  and  arm  the  militia.*  Knox  in  1790, 
and  Jefferson  in  several  annual  messages  urged 
a  thorough  plan  for  the  latter,  classifjing^  the 
mililia  independently  of  the  State  organizations, 
and  drafting  one  from  each  section  as  needed; 
but  jealousy  of  the  States'  rights  over  the 
militia  was  too  strong.  In  the  War  of  1812,  re- 
quisition was  made  on  Slates  for  militia  to  re- 
place coast  garrisons,  denuded  for  invasion  of 
Canada,  but  Connecticut  and  Massachusetts  re- 
fused on  the  ground  that  as  this  country  was 
not  invaded,  there  was  no  constitutional  right 
to  summon  the  militia.  When  this  excuse 
failed,  others  were  found;  in  1813  a  militia  or- 
ganization bill  passed  the  House^  but  failed  in 
ttie  Senate.  In  1814  the  increasing  eitigend« 
forced  a  hill  through  Congress  (Senate  lO 
Nov, ;  House  9  Dec),  on  suggestion  of  the  New 
York  and  Virginia  legislatures;  but  even  its 
Democratic  supporters  doubted  its  being  either 
constitutional  or  useful,  and  the  House  loaded 
it  with  an  amendment  on  which  the  Senate  dis- 
agreed, as  doubtless  intended.  The  war  ended 
shortly  after.  In  the  Civil  War,  voluntcerinK 
filled  the  armies  during  the  first  two  fears,  the 
quotas  being  apportioned  by  congressional  dis- 
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tricts;  tbcB  tfae  ntunben  grew  scant,  aad  on  3 
March  1863  the  "Conscription  Bill*  passed. 
The  mtent  was  tfae  old  plan  of  militia  clAwifica- 
tion  and  draft,  but  the  Democrats  held  it  uncon- 
stitutional, and  their  aigiuneots  were  un- 
answerable.  The  Republicans  therefore  fell 
back  on  the  broad  power  lo  '^raise  amues,"  as 
implying  the  right  to  fix  the  method  of  so  do- 
ioKj  this  in  turn  was  inccmtrovertible,  and  up- 
held by  the  Supreme  Court.  The  State  tnilitias 
were  ignored.  All  able-bodied  citizens  between 
18  and  45  were  summoned  to  the  national  de- 
fense, and  were  to  be  enrolled  from  1  April  on 
by  the  provost-marshals ;  quotas  under  future 
calls  not  tilled  by  volunteers  after  a  certain 
period  were  to  be  made  good  by  lot  from  the 
enrolment;  ccmscripts  could  furnish  substitutes 
or  buv  exemption  for  $300;  all  persons  refus- 
ing oDedience  to  be  punishable  as  deserters. 
Early  in  May  300,000  more  troops  were  called 
for;  many  Eastern  cities  were  already  in  ar- 
rears, and  the  poorer  classes,  especially  those 
politically  hostile  to  the  war,  grew  very  bitter 
at  the  real  hardships  and  the  real  and  alleged 
unfaimess  of  the  conscription.  The  invasion  of 
Pennsylvania  by  Lee  had  drawn  the  Northern 
Stale  militia  thither  in  June  and  early  July,  and 
the  mob  in  several  places  imdertook  to  resist  the 
draft  The  police  easily  put  down  the  rising 
except  in  New  York,  where  the  g[reat  numbers 
of  the  rioters,  reinforced  by  the  cruninat  classes, 
gave  the  city  into  their  hands  for  two  days,  13 
and  14  July,  and  they  were  not  suppressed  till 
tile  15th.  (See  Dkafi  Riots).  The  drafts  in- 
ttrrupted  by  these  disorders  were  resumed  and 
carried  through.  But  their  chief  value  was  in 
goading  the  districts  into  filling  the  ciuotas  by 
volunteers ;  however  legal,  ihey  were  incredibly 
scanty  of  direct  results.  The  commutations 
were  toward  a  third  of  the  whole,  the  exemp- 
tions nearly  a  half,  and  the  number  held  and 
their  substitutes  together  were  hut  a  sixth  to  a 
fifth.  Als<^^many  of  the  substitutes  turned  de- 
serters or  *bounty- jumpers.*  It  has  been  esti- 
mated tliat  of  over  3,000,000  enrolled,  less  than 
100,000  men  were  obtained  by  the  drafts. 

In  1917,  upon  the  entry  of  the  United  States 
into  the  European  War,  it  was  decided  by  the  Ad- 
ministration to  have  recourse  to  a  draft  for  the 
recruitment  of  the  army.  The  bill  authorizing 
this  was  passed  on  the  2Sth  of  April,  with  re- 
markably little  opposition.  The  draft  applied 
to  all  citizens  and  those  with  first  papers  be- 
tween 21  and  31,  inclusive.  No  exemption  by 
purchase  nor  by  substitute  was  allowed,  and 
clergymen,  divinity  students,  and  those  belong- 
bg  to  recognized  sects  forbidding  military  serv- 
ice were  exempted.  Registration  took  place 
on  the  Sth  of  Juna  There  was  very  little  re- 
ustancc  shown  toward  the  draft,  and  the  resist- 
ance which  occurred  was  readily  controlled. 
The  order  of  service  was  determined  by  lot. 
The  men  began  going  to  camp  in  October.  In 
December  those  who  had  registered  were  made 
to  fill  out  questionnaires  that  they  might  be 
more  readily  classified  for  service.  Married 
men  were  granted  the  privilege  of  being  drafted 
later  than  single  men,  and  odier  similar  delays 
were  allowed  for  those  concerned  in  necessary 
occupations.  Throughout  1918  other  great 
movements  of  men  continued  toward  ie  camps. 
On  ihe  whole,  the  so-called  National  army  re- 
sulted by  the  draft  was  a  marked  success  in 


DRAGE,  drSj,  GeofTrey,  English  publicist; 
b.  1860.  lU  was  educated  at  Eton  and  Oxford 
and  is  a  barrister  of  Lincoln's  Inn  and  the  Mid- 
dle Temple,  but  has  never  practised.  He  was 
Secretary  of  the  Royal  Commission  on  Labor, 
(1891-94),  and  Unionist  M.P.  for  Derby  (1895- 
1900).  He  has  published  'Criminal  Code  of  Ger- 
man Empire'  (1885);  <Cyril,>  a  novel  (1889); 
'Eton  and  the  Empire'  (1890);  'Foreign  Re- 
ports of  Royal  Commission  on  Labor'  :  'Eton 
and  the  Labor  Question'  (1894);  'The  Un- 
employed>  (1894);  'The  Aged  Poor'  (1895); 
'The  Labor  Problem'  (1896) ;  'Trade  Unions' 
(1905);  'The  Imperial  Organization  of  Trade' 
(1911)  ;  'The  State  and  the  Poor'  (1914) ;  etc, 

DRAGO,  Lnia  Horfa,  Argentine  diplomat, 
jurist,  and  publicist;  h.  Buenos  Aires,  6  May 
1859,  and  educated  at  the  university  in  that 
city.  He  entered  the  profession  of  the  law, 
became  a  judge  in  Che  national  capital,  and 
Minister  for  Foreign  Affairs  under  President 
Rooa.  As  Foreign  Minister,  he  sent  to  the 
Argentine  Minister  in  Washington  (1902)  in- 
structions that  .embodied  a  principle,  advocated 
in  his  own  country  and  through  the  publications 
of  Carlos  Calvo  (q.v.),  which  became  known  as 
the  Drago  Doctrine  (q.v.).  He  was  one  of  the 
Argentine  delegates  to  the  second  peace  con- 
ference; one  of  (he  arbitrators  nominated  by 
agreement  between  the  United  States  and  Great 
Britain  for  the  hearing  of  differences  in  regard 
to  the  North  Atlantic  coast  fisheries ;  member 
of  the  Permanent  Court  of  Arbitration  at  The 
Hague,  His  works  are  'La  Literatura  del 
slang'  ;  'La  Idea  del  Dereeho'  (with  D,  Mat- 
renzo);  'Colecci6n  de  Fallos  en  Materia  Civil 
y  Comercial' ;  'Los  Hombres  de  Presa' ; 
'Cobro  Coercitivo  de  Deudas  Publicas' ;  'La 
Republica  Argentina  i  il  case  de  Veneauela' ; 
'Les  Emprunts  d'Etat  et  leur  Relations  avec  la 
Politique  Internationale.' 

DRAGO  DOCTRINE,  the  principle  laid 
down  1^  a  renowned  Latin-Amencan  publicist, 
Luis  Maria  Drago  (qv),  in  line  with  the  teach- 
ings of  his  predecessor  Carlos  Calvo  (q.v.), 
the  meaning  of  which  was  and  is  substantially 
that  «no  state  ought  to  be  invaded  for  the  col- 
lection of  money  claims*  (Albert  Bushnell 
Hart,  'Cyclopedia  of  American  Government,* 
Vol.  II,  'Monroe  Doctrine'  —  "The  Drago  Doc- 
trine.' The  DraKo  Doctrine,  which  was  pressed 
upon  the  United  States  in  the  Pan-American 
Congresses  of  1890,  1901.  1906  and  1910,  re- 
ceived President  Roosevelt's  formal  adherence; 
and,  as  Professor  Hart  says,  "European 
nations  reasonably  look  to  the  United  States  to 
find  some  way  ot  securing  reparation  of  their 
injuries  and  claims,  so  long  as  this  country  Ithe 
United  States!  holds  it  as  part  of  the  Monroe 
Doctrine  that  such  reparation  may  not  be  dii- 
rcctly  sought.  Such  a  use  of  the  Monroe  Doc- 
trine would  make  the  United  States  responsible 
for  the  good  behavior  of  all  the  La  tin- American 
countries.  This  question  was  much  accented 
from  1911  to  1914  by  revolutions  in  Mexico,  in- 
volving the  property,  lives  and  interests  of 
citizens  of  many  countries,  and  the  United 
States,  by  fending  off  other  powers,  made  itself 
responsible  for  securing  good  order  in  Menco.* 
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DRAGOMAN,  the  seneral  name  ^ven  in 
Levant  countries  to  an  interpreter,  or  to  a  guide 
to  foreigners.  The  dragoman  is,  however,  much 
more  than  the  Italian  cicerone,  or  the  French 
eominissionaire  or  valet  de  place.  In  Syria,  for 
example,  he  is  a  contractor  for  the  management 
of  expeditions,  and  undertakes  to  solve  all  the 
difficulties  that  arise  between  the  traveler  and 
the  natives.  The  dragomans  attached  to  em- 
bassies have  special  privileges.  Student  drag- 
omans is  a  term  sometimes  given  to  student  in- 
terpreters preparing  for  the  British  consular 
service  in  the  Orient.  The  dragoman  to  the 
Porte,  through  whom  diplomatic  negotationa 
with  foreign  powers  were  formerly  carried  on, 
used  to  be  a  very  important  dignitary. 

DRAGOMANOV,  dra'go-mii'n6v,  Mikhail 
Petrovitch,  Russian  author :  b.  Hadyatch, 
Poltava,  1841;  d.  1895.  In  1865  he  became 
lecturer  at  the  University  of  Kiev  and  was  pro- 
fessor of  general  history  there  until  1876.  He 
criticized  ttie  educational  system  introduced  by 
Dmitri  Tolstoi  because  of  its  beii%  based  on 
German  classic  models.  Dragomatiov  refused 
to  resign  when  his  UkrainoidiiT  activity  brou^t 
him  into  conflict  with  the  authorities.  Alex- 
ander II  appointed  a  commission  which  found 
him  guilty  and  he  was  forbidden  to  reside  in 
Little  Russia  or  to  engage  ia  literary  pursuits. 
Other  measures  of  repression  were  at  the  same 
time  enforced  against  the  Ulcrainians.  Dra- 
gomanov  went  to  Geneva,  and  in  1838  was  ap- 
pointed professor  of  history  at  the  University 
of  Sofia,  Bulgaria.  He  stood  forth  in  his  gen- 
eration as  the  foe  of  autocracy  and  oppression 
in  every  form  ■  he  advocated  a  complete  reor- 
ganization of  Russia  along  the  line  of  federated 
states,  with  eveij  nationality  securing  equal 
representation.  His  literary  and  historical 
works  deal  mainly  with  Little  Russia.  He  pub- 
lished 'The  Historical  Songs  of  Little  Russia,' 
with  Professor  Antonovitch  {18?4) ;  'The 
Question  of  Little  Russian  Literature'  (1876): 
a  popular  series  of  pamphlets  In  the  dialect  of 
Little  Russia ;  Wo Morfo  {the  Commune),  a 
periodical  (1878-82)  ;  ^Le  tyrannicide  «i  Kus- 
Me'  (Geneva  1876);  'La  Pologne  historique  et 
la  dimocratie  moscovite'  (1881)  ;  'The  Political 
Songs  in  the  Ukrainian  Language  in  the  Eigh- 
teenth and  Nineteenth  Centuries'  (London 
1883-85). 

DRAGOMIROV,  dra'go-mi'rAv,  MIkhafl 
Ivanovitch,  Russian  army  officer:  b.  1830;  d. 
1905.  He  was  educated  at  the  War  Academy  in 
Saint  Petersburg,  and  abroad,  and  in  1858  was 
appointed  professor  of  tactics  there.  His  lec- 
tures attracted  considerable  attention.  He 
Rrtlcipated  as  military  attachi  in  the  Austro- 
ussian  War  and  in  1868  was  made  major-gen- 
eral and  chief  of  the  genera!  Staff  at  Kiev.  He 
commanded  the  Russian  advance  guard  in  the 
war  with  Turkey  in  1877-78,  and  distinguished 
himself  at  the  crossing  of  the  Danube  at  Sis- 
tova.  He  was  wounded  in  the  fighting  at  the 
Shipka  Pass  and  was  obliged  to  retire  from 
active  service.  Later  he  was  ap;>ointed  director 
of  the  War  Academy,  where  his  influence  on 
military  training  and  organization  was  whole- 
some and  widely  extended.  He  wrote  'Lectures 
on  Tactics'  (1864)  ;  'The  Austro-Prussian  War' 
(1866)  ;  'Discipline  and  Subordination'  (18M)  ; 
'A  Studv  of  the  Novel  'War  and  Peace*' 
(1895)  ;  'The  French  Soldier'  (1897)  ;  <War  is 


an    IneviUble    EviP    (1897);    <Joao   of   Aic* 
(1898)  ;  <Duels>  (1900). 

DRAGON,  a  genus  of  arhoreal  lizards,  of 
which  the  most  familiar  is  Draco  trotans,  Tlw 
genus  is  especially  remarkable  for  the  extension 
of  the  skin  of  the  sides  on  the  prolonged  pos- 
terior ribs.  A  parachute  is  thus  formed  wtiA 
enables  the  dragon  to  take  rapid  swoops  from 
branch  to  branch.  The  tail  is  very  long;  the 
skin  of  the  throat  forms  a  loose  watde;  the 
colon  are  jarticularly  brilliant.  There  are 
several  species  inhabitants  of  the  East  Indies, 
not  including  Ce^on.  The  term  dragon  has 
also  been  applied  in  modem  times  to  a  large 
lizard  {ThoncHs  draenna)  found  in  Brazil  and 
l^iana.  It  attains  a  len^  of  three  feet,  most 
of  which  goes  to  the  taii.  Ttjm  and  Amtw 
are  allied  genera. 

DRAGON.  This  nvthological  monster  is . 
often  confused  with  the  equal^  fabulous  grif- 
fin. A  distinguishing  feature  is  the  character- 
istic bat  wings  (with  ribs  and  web)  of  the 
former  while  the  griffin  has  feathered  bird 
wings.    With    its    supposed    terrible    fighting 

gwers  — having  scaled  armor  and  breathing 
mes  —  it  is  not  surprising  that  the  ancient 
Greeks  and  Romans  utilized  its  figure  as  ex- 
pressive of  power.  The  Roman  armies  termed 
their  standard  bearers  draconarittt,  because 
they  carried  this  animal  as  an  ensign.  But 
Ueyrick  says  Trajan  adopted  it  from  the 
Dacians,  after  their  deteat  The  Grecian 
dragon  (termed  hydra)  was  specially  formida- 
ble from  its  having  seven  ferocious  heads. 
The  dragon  was  a  Celtic  symbol  of  sovereignty 
and  figured  in  the  English  standard  from  pagan 
times  to  the  reign  of  Henry  VII,  It  is  toundas 
a  device  on  some  of  the  knights'  shields  in  the 
Bayeux  tapestry.  In  the  early  days  of  fire- 
arms (l7th  century)  a  certain  short  musket 
which  was  hooked  to  a  swivel  attached  to  the 
soldier's  belt  was  so  termed,  because  a  dragon's 
head  formed  the  muzzle.  Such  soldiers  were 
termed  dragoons.  In  mediseval  alchemy  the 
dragon  was  the  emblem  of  Mercury,  hence  thb 
beast  figured  among  the  signs  foimd  on  the 
chemist^  and  apothecary  s  drug-pots.  A 
stuffed  crocodile  is  seen  hanging  from  the 
ceiling  of  the  drug  shops  in  old  pictures;  it  did 
service  for  the  fictitious  reptile.  In  astronomy 
this  animal  (as  Draco)  figures  in  the  northern 
constellation. 

In  Byzantine  art  the  dragon  was  the  per- 
sonification of  evil  —  public  calamity,  such  ai 
pest,  famine,  etc.    In  Christian  archxoloity  the 


ravaged  Rouen.  It  was  slain  by  Saint  Romulus 
in  the  7th  century.  The  French  word  gargouille 
means  waterspout,  hence  the  spouts  draining 
off  the  water  from  the  walls  of  churches  and 
large  edifices  were  usually  in  the  decorative 
form  of  an  open-mouflied  dragon.  Various 
races  and  countries  have  their  special  dragon 
and  dragon-slayer  legends.  The  French  draron 
of  Languedoc,  Tarasque-gargouille,  was  slain 
by  Saint  Martha,  and  the  city  of  Tarascon  is 
said  to  have  derived  its  name  from  the  event. 
The  most  favored  dragon-slaying  legend  of  the 
artists,  past  and  present,  is  that  of  Saint 
George  (the  English  patron  saint)  slaying 
the  dragon.  Memling,  Tintoretto,  Pisanello, 
Domenichino,  depicted  this  subject  (paintings 
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are  in  the  Lonctoii  National  GaDei?),  and  i^  is 
found  carved  and  m  staiued  glass  in  a  gnat 
nianbcr  of  the  old  churches.  Another  similar 
picture  frequently  seen  is  that  of  the  conflict 
between  Satnt  Michael  and  the  dra^n.. 

The  fact  of  the  ancicDt  origination  of  this 
subject  ii  shown  in  the  discovery  of  the  picture 
of  conflict  on  stone  stabs  iik  Fersepohs  and 
Nineveh,  and  the  Greek  mythologjr  had  its 
Peneus  and  Andromeda. 

In  Chinese  legend  the  dragon  (tang)  figures 
very  prominently.  The  Celestials  say  there  are 
three  dragona,  one  (/wiil)  in  the  sW,  "-"   "' 


IS  the  n 
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of  a  snake,  bellv  of  a  frog,  scales  of  a  carp, 
claws  of  a  hawk  and  palm  of  a  tiger.  This 
marvelous  creation  has  whislcers  on  each  side  of 
its  mouth,  also  a  beard  (in  which  is  often  de- 
picted a  bri^t  pearl).  Tbe  sea-dragon  appears 
m  watersjpouts  and  ^e  Chinese  fishermen  wor- 
ship  him  in  fear  (Williams).  Uayer  accounts 
for  four  Chinese  dragons.  "(1)  The  Celestial 
dragon,  which  euards  tbe  mansions  of  tbe  gods 
and  sujiports  uiem  so  they  do  not  falL  (2) 
The  Spiritual  Diagon,  which  causes  the  winds 
to  blow  and  produces  rain  for  the  benefit  of 
mankind.  <3)  The  Dragon  of  the  Earth,  that 
marks  out  the  courses  of  rivers  and  streams. 
(4)  The  Dragon  of  the  Hidden  Treasures, 
which  watches  over  the  wealth  concealed  from 
mortals.*  A  dragon  is  the  emblem  of  the 
Emperor  of  China,  and  has  five  claws  (others 
four),  and  is  forbidden  to  be  represented  ex- 
cept on  imperial  goods.  As  the  oragon  is  one 
of  the  chief  decorative  features  of  Chinese  arts, 
this  latter  fact  is  of  value  to  connoisseurs,  since 
the  presence  of  the  five-clawed  dragon  on 
bronzes,  pottery,  tapestry,  etc^  is  proof  of  the 
article  having  been  made  for  the  Imperial  court 
In  the  Chinese  zodiac  the  dragon  is  sign  for  the 
month  of  March. 

The  Japanese  dragon  (rio  or  (atm)  while, 
probably,  derived  from  the  Chinese,  differs 
from  it.  It  has  but  three  claws,  one  of  which 
usually  grasps  the  'perfect  crystal  ball,*  or  a 
pearl.  Tne  Japanese  dragop  is  supposed  to 
have  the  power  of  rendering  itself  invisible;  it 
may  shrink  to  silkworm  dimensions  or  increase 
its  size  till  the  universe  is  covered  with  its 
presence.  Pictorially  illustrated  in  multitudes  of 
Japanese  decorative  work  the  tatsu  is  seen 
floating  among  the  clouds  or  rising  from  stormy 
waves  on  the  ocean.  The  Persian  dragon  has 
cloven  hoofs. 

Clement  W.  Coumbe. 

DRAGON,  in  atlronomy,  one  of  the  an- 
cient northern  constellations,  in  Latin,  Draco. 
The  figure  is  that  of  a  serpent  with  several 
small  coils.  It  appears  at  a  very  ancient  date  to 
have  had  wings  in  the  space  now  occupied  by 
the  little  Bear.  Fable  says  that  Juno  translated 
to  the  heavens  the  dragon  which  kept  the  golden 
apples  in  the  Garden  of  the  Hesperides,  and 
which  was  slain  by  Hercules.    See  Hespebides. 

In  Zoology,  i>  lizard  of  the  oriental  genus 

DRAOON.PLY,  an  order  of  insects,  the 
Odonata,  allied  the  may-flies  and  ephemerids, 
wth  long,  slMider  bodies,  very  large  mobile 
heads,  htuncns«  eyes,  short  antennie,  emd  two 


pairs  of  long,  nearly  equal  wings  of  a  firm 
and  glossy  texture,  and  closely  netted  with' 
many  velnj.  The  mvidibles  are  powerful,  the 
mouth-parts  being  so  fused  and  solidified  an 
to  form  a  most  elective  trap  for  catching 
die  small  insects  upon  which  dragon-iliea 
feed.  The  prothorax  is  small,  tbe  meta-thonx 
and  meso-thorax  large,  aad  the  mcso'thomx-. 
slopes  over  the  meta-lhorax,  by  which  arrange- 
ment the  spinous  legs  are  thrust  forward,  so 
tbM  they  project  tmder  the  head.  These  legs. 
are  unfitted,  and  are  never  used,  for  walldng, 
■^  '   ""     ""'         "■"    for  catching  and  boldjng 


group  of  insects;  it  has  10  evident  segments,  the 
hindmost  carrying  a  pair  of  .  stiff  unjointed 
cercopods.  The  male  genital  arpior  is  situated 
on  the  second  abdominal  segment — a  poeition 
unknown  in  any  other  insect;  and  the  intromit- 
tent  organs  u^  separate  from  the  ejaculatory 
.  ducts,  the  latter  being  near  the  extremity  of  the 
abdomen.  'Therefore,*  as  Howard  explains, , 
'before  copulation  the  mate  curves  his  abdomen 
around  beneath,  so  that  the  nitith  segment  of  the 
abdomen  is  brought  into  contact  with  the  sec- . 
ond,  thus  transferrinK  the  f  ertilizii^  fluid  to  the . 
intromittent  organ.  The  tip  of  the  abdomen  of 
the  female  is  bent  around  and  joins  with  thft 
underside  of  the  second  segment  of  the  male's 
abdomen,  the  male  frequently  grasping  the 
female  around  the  neck  with  certain  appendages 
at  the  extremity  of  bis  abdomen.  This  compli- 
cated embrace  commonly  observable  where . 
these  flies  are  numerous  in  riidsummer,  once 
obtained  is  likely  to  be  held  during  the  whole 
process  of  egg-laying,  even  in  many  cases  when  , 
the  deposition  takes  place  under  water. 

Dragon-flies  are  semi-aqualic  in  all  their  life, 
and  habits.  The  eggs  are  laid  in  the  stems  of 
submerged  plants  by  some  species,  which  are 
provided  with  an  instrument  for  cutting  through 
the  bark,  each  egg  being  pushed  into  the  cutting 
as  the  female  moves  down  the  stem.  As  a  rule, 
however,  the  egRS  are  dropped  into  the  water,  or 
washed  off  by  dipping  the  tip  of  the  abdomen. 
The  number  of  eggs  laid  is  large,  exceeding 
100,000  in  the  case  of  many  libellulids. 

When  the  eggs  hatch  the  young  immediately 
begin  a  life  of  activity  and  depredation.  Molts 
follow  one  another  rapidly,  and  the  first  larval 
form  soon  changes  into  a  "nymph,*  a  fonil ' 
equivalent  to  the  pupa  stage  of  other  insects, 
but  differing  in  the  fact  that  activity  continues.  ■ 
These  yonng  foiEiin  under  water,  have  ^rt. 
broad  hinder  bodies,  walking  legs,  feelers,  ana 
breathe  by  means  of  'rectal  gills.'  They  prey 
upon  everything  edible,  including  their  own  , 
weaker  brethren.  To  assist  them  in  doing  this 
the  mouth-parts  are  modified  into  an  insect- 
catching  trap,  forming  an  innocent-lookjng 
mask,  within  which  are  concealed  grasping 
organs,  ready  to  be  shot  out  when  an  unsus-  - 
pecting  little  animal  creeps  too  near  and  the  . 
mask  IS  suddenJv  lifted-  When  the  broad  and" 
flattened  nymph  hag  become  full-grown  it  crawls.; 
out  of  the  water  upon  some  warm  rock,  where  , 
presently  its  skin  splits  open  and  the  adult " 
dragon-fly  emerges.  These-  changes  are  easily 
studied  by  breeding  dragon-flies  in  an  aquariinn.  ' 

The  voracity  of  dragon-flies  is  notorious. 
Thcj-  sei*e  and  devour  all  sorts  of  insects,  in-  . 
eluding  gmaller  species  of  their  own  racc.tiitd" 
sometimes  moths,  butterflies  and  wasps.    ¥ll«a ' 
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fonn  thdr  principal  fare,  however,  and  they 
consume  vast  quantities  of  house-flies  and 
mosquitoes,  but  their  service  in  killing  the  latter 
pests  is  mainly  done  during  the  larval  stages. 
They  abound,  in  midsummer,  in  most  parts  ot 
the  world,  and  sometimes  appear  in  enormous' 
Ewanns,  millions  moving  across  the  country  in 
cAmpmy;  such  iwarms  are  the  result  of  various 
local  conditions  and  are  not  migrations,  properly 
Speaking.  The  great  beauty  v^ich  most  of  Hie 
mecies  have,  glitlering  in  metallic  hues  and 
udmming  througii  the  sunshine  on  brilliant, 
gauzy  wmgs,  has  made  them  objects  of  tiniver' 
sal  admiration;  but  this  admiration  is  stranf^ly 
coupled  with  apopular  fear  and  superstition 
toward  them.  Thus  they  are  commonly  known 
among  American  children  as  "devil's  darning- 
needles,*  and  are  accused  of  an  intention  to 
abw  up  the  ears  of  t»d  boys,  or  work  mischief 
in  the  hair  of  naughty  girls.  The  negroes  of 
the  Southern  States  call  them 'snake-doctors,  ■ 
and  say  they  feed  and  nurse  ainng  serpents.  In 
Great  Britain,  they  are  known  as  "horse- 
st liters,"  ■flying-adders'  or  "penny-adders^' 
and  are  believed  to  cany  a  poisonous  sting  m 
their  tails.  All  these  superstitions  are  calum- 
nies upon  a  harmless  and  beneficial  insect. 

About  2,000  species  of  dr^n-flies  have  been 
described  of  which  an  eighui  are  peculiar  to 
the  United  States,  The  order  contains  two  well- 
marked  groups :  the  Libellultdx,  or  dragon-fties 
proper,  and  the  A^rionidx,  demoiselles  or 
damsel-flies,  distinguished  broadljr  by  the  fact 
that  in  the  former  the  front  wings  are  dis- 
similar, and  are  held  horizontally  in  repose; 
while  in  the  latter  the  wings  are  alike  and  are 
held  vertically  when  the  insect  rests.  Another 
distinguishing  feature  is  the  fact  that  in  the 
Libellulidz  the  eyes  are  sessile,  sometimes  meet- 
ing on  the  top  of  the  head,  white  in  the 
Agrionidx  the  eyes  are  constricted  at  the  base 


family,  is  the  JEsaimdsE,  which  is  characterized 
trf  the  fact  that  the  eyes  touch  on  the  top  of 
the  head.  To  this  group  belon^p  many  of  the 
largest  and  most  gaudy  dc^on-flies. 

An  excellent  illustrated  account  of  North 
American  dragon-flies  will  be  found  in  L-  O. 
Howard's  'The  Insect  Book  (1901),  which  con- 
tains further  references.  For  British  species 
consult  Lucas*  'Handbook  of  British  Dragon- 
ilies>  <I8»). 

.  DRAGON  ROOT,  or  GRKBN  DRAGON 
(Arismnut  draconlium),  a  plant  of  the  Arum 
tami^,  occurring  in  wet  woods  and  along 
streams,  front  Maine  west  to  Minnesota  and 
southward  to  Florida  and  Texas.  The  spathe 
envelops  the  ^eenish  spadix,  the  upper  part  of 
which  tapers  mto  a  long,  slender  appendage,  ex- 
tending beyond  the  apex  of  the  spathe,  some- 
times as  moch  as  six  inches.  The  corm  contains 
an  acrid  or  pungent  sap,  which  is  supposed  to 
possess  curative  properties,  and  is  mudi  used  as 
a  household  medicine  in  the  region  of  its 
growth, 

DRAGOHET,  the  common  name  of 
certain  fishes  of  the  family  Gobiida.  The 
^emmeous  dragonet  (Callionymus  lura) ,  a  beau- 
tiful fish  with  a  large  head  and  a  smooth  taper- 
ing body,  is   found  in  the  British  seas.    See 

CfXT. 


DRAGOHNADBS,  drte-d-«ftda'.  ^  mu« 
given  to  the  persecutions  <£rected  against  the 
Protestants  chiefly  in  the  south  of  France,  dur- 
ing the  reign  of  Louis  XIV.  They  commenced 
in  Poitou,  and  their  nature  may  be  understood 
from  a  letter  from  Louvois,  the  French  Minis- 
ter, to  Maritlac,  the  governor  of  the  province. 
It  is  dated  18  Uarch  1681,  and  says,  tMUr  alia, 
thai  his  majesty  wishes  that  the  greatest  num- 
ber of  troopers  and  officers  be  bJletted  on  the 
Protestants,  and  that  when  a  just  division 
makes  them  liable  only  to  10  they  may  be  sad- 
dled with  20.  Marillac,  thus  instructed,  lost  no 
time  in  giving  full  effect  to  the  letter,  and  the 
Protestants  were  everywhere  subjected  to  cruel 
extortion  and  gross  indignity  at  the  bands  of 
a  brutal  soldiery.  These  dragonnadea  were 
practised  with  still  greater  atrocity  in  Biam 
1684,  and  in  all  the  other  provinces  where  the 
Protestants  existed  in  any  considerable  num- 
bers. Resistance  was  attempted  in  several  in- 
stances ;  thousands  of  the  most  enlightened  mer- 
chants and  skilful  workmen  left  the  country; 
■carrying  their  talents  and  industry  into  the  serv- 
ice of  Its  enemies ;  but  the  far  greater  ntmibM*, 
seeing  resistance  hopeless,  and  overcome  by  ter- 
ror, gave  in  a  feigned  aohesion. 

DRAGON'S  BLOOD,  a  resinous  juice 
obtained  by  incision  from  the  fruits  of  the  Cala- 
mus draco,  the  rattan  palm  of  the  East  Indies. 

Dragons  blood  is  obtained,  in  commerce,  in 
three  principal  forms  —  in  that  of  oval  masses 
of  the  size  of  a  pigeon's  egg,  enveloped  with 
leaves  of  the  pendanus ;  in  cylinders  covered 
with  palm  leaves,  in  which  form  it  ^oes  by  the 
name  of  *reed  dragon's  blood' ;  and  in  irregular 
masses,  marked  with  impressions  of  leaves;  that 
in  ovat  masses  is  the  most  esteemed. 

Dragon's  blood  is  opaque,  of  a  deep  reddish- 
brown  color ;  brittle,  and  has  a  smooth  and  shin- 
ing^ conchoidal  fracture ;  when  in  diin  lamintc 
it  is  sometimes  transparent ;  melts  at  248'  F., 
and  when  burned  it  ^ves  out  an  odor  similar  to 
beniotn;  its  taste  is  astringent;  it  is  soluble  in 
alcohol,  and  the  solution  will  permanently  stain 
heated  marble,  for  which  purpose  it  is  often 
used,  as  well  as  for  staining  leather  and  wood. 
It  is  also  soluble  tit  benzene,^  chloroform,  carbon 
disulphide,  glacial  acetic  acid  and  caustic  soda, 
and  sparingb-  in  oil  of  turpentine  and  ether.  It 
enters  into  the  composition  of  a  very  brilliant 
varnish,  which  is  much  esteemed  by  artists.  The 
deep  red  varnish  of  the  violin  makers  of  Cre- 
mona was  made  of  Dure  dragon's  blood.  Its 
quality  may  be  tested  by  mandng  with  it  on 
paper;  the  best  leaves  a  fine  red  trace,  and  com- 
mands a  very  high  price.  It  was  formerly  in 
high  repute  as  a  medicine,  but  at  the  present 
time  is  very  little  used.  Other  resins  to  wfaJdi 
the  same  name  has  been  given  commercially  are 
those  of  various  trees  of  the  genns  Dracxna 
growing  on  the  island  of  Socotra  (whence  the 
trade  name,  'Socotrine  dragon's  blood*) ;  the 
Plerocarpus  draco,  ot  the  West  Indies;  the  Dal- 
bergia,  of  Gniana;  a  Croton  of  South  America 
and  Sumatra  and  from  the  Dracvna  draco 
(order  LiHaceee).  which  is  most  celebrated 
in  connection  with  the  Canary  Islands.  A 
historic  tree  of  this  last  species,  at  Orotava, 
acquired  enormous  dimension  I,  and  was 
visited  and  celebrated  by  almost  eveiy 
traveler,  including  Humboldt,  but  was  destroyed 
by  a  storm  in  1867.    It  was  s  '  ~     ' 
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DRAGON'S  MOUTHS— DRAINAGE 

bc«a  about  5/KX)  or  6,000  yeus  old    An  astrin-     and  entered  the  Ci 
gent  resin,  obtained  from  the  Eucalyfihu  rtjim- 
ftra  o£  Australia,  sotnedmcs  gets  the 


(dragon's  blood'  in  tliat  coun^.  Consult  Tke 
Geographic  Magatine  (Ai»il  1918). 

DRAGON'S  MOUTHS,  a  strait  on  the 
coast  of  Venezuela,  run  ning  between  tlic  Island 
of  Trinidad  and  the  Paris  Peninsula,  and  lead- 
mg  Into  the  Gulf  of  Paria. 

DRAGOON,  a  mounted  soldier,  first  intro- 
duced into  the  French  army  about  1S85,  and 
trained  originally  to  fight  chiefly  on  horseback, 
bnt,  it  necessary,  on  foot  also,  and  mounted, 
armed,  and  exercised  accordingly.  Experience 
proving  that  they  did  not  answer  the  end  de- 
wgned,  they  were  hardly  ever  used  in  infantry 
service  latterly,  and  now  form  a  useful  kind  of 


in  1554.  on  the  muizle  oi  WQich,  trom  tne  ola 
fable  mat  the  dragon  spouts  fire,  the  head  of 
the  monster  was  wrought.  The  first  dragoon 
regiment  raised  in  Great  Britain  was  the  iirst 
Royal,  the  oldest  cavalry  of  the  line  regiment  in 
the  army,  raised  in  1661  to  garrison  Tanper, 
Morocco.  There  are  at  present  in  the  British 
army  three  regiments  of  dragoons,  and  seven 
of  dragoon  guards,  all  being  mounted  and  ac- 
coutred more  after  the  fashion  of  heavy  (or 
medium)  cavalry  than  the  hussar  repments. 
The  three  dragoon  regiments  are  the  1st 
(Royal)  Dragoons,  the  2d  Dragoons  (Royal 
Scots  Greys,  organized  1683),  and  the  6th 
(InniskilUng)  Dragoons.  Both  dragoons  and 
dragoon  guards  are  armed  with  carbine  and 
sabre,  ana  have  metal  helmets  (except  the  Scots 
Greys).  Consult  White,  C,  'Our  Regiments' 
(London  1915). 

DRAGOON  BIRD.     See  Uubrella-Bird. 

DRAGOUHIS,  Stephmn,  Greek  statesman : 
b.  Athens,  I84Z  He  was  educated  in  Athens 
and  Paris  and  in  1879  became  a  member  of  the 
Lower  House  of  Parliament  at  Athens.  He 
was  Foreign  Minister  in  1886-90  and  again  in 
1892.  In  February  1910  he  became  Premier,  but 
his  cabinet  was  overthrown  the  following  Octo- 
ber. During  his  term  of  Premier  he  calmed  the 
Military  League  and  succeeded  in  having  con- 
voked a  National  Assembly  to  deal  with  impor- 
tant public  issues.  H;  was  opposed  to  the 
movement  to  have  Greece  openly  allied  with  the 
Thessalians  in  their  difficulties  with  Turkey.  In 
1912  Dragoumis  was  sent  to  Crete  to  take  over 
the  government  of  that  island. 

DRAGUIGHAN,dri-gen-yiii,  France,  town, 
caiHtal  of  the  department  of  Var;  41  miles 
northeast  of  Toulon,  It  was  founded  in  the  Sth 
century.  It  contains  a  prefecture,  courthouse, 
bo^ital,  a  fine  museum,  zoological  gardens  and 
a  public  library.  The  principal  manufactures 
are  woolens,  leather,  hosiery,  silks,  soap,  liun- 
otr,  bratuhr,  oil  and  earthenware.  Pop.  about 
10,000. 


J  MaTdh  1849.  His  parents  emigrated 
United  States  in  1856,  and  his  early  education 
was  received  in  the  public  schools  of  Geneva, 
111.  In  1863,  he  enlisted  in  the  17th  Illinois  cav- 
alry and  served  to  the  end  of  the  war.  He 
atterward  studied  at  Wheaton  College,  and  the 
Garrett  Biblical  Institste  at  Evantton,  Illinois, 


Martinez,  Cal.,  and  was  for  18  years  resident 
chaplain  of  San  Quentin  prison.  He  is  pastor 
of  the  First  Congregational  Church  of  Hilo, 
Hawaii  He  has  written  'The  Criminal:  a  sci- 
entific study;  with  an  introduction  by  C.  Lom- 
braso>  (New  York  1900). 

DRAIN-PIPB,  a  pipe  used  in  draining, 
commonly  of  tile,  but  sometimes  of  wood  or 
metal.    See  Tius. 

DRAINAGR,  In  agriculture,  a  method  of 
improvingthe  soil  by  withdrawing  the  water 
from  it.  Though  practised  by  the  Romans,  and 
though  the  value  of  drainage  was  expounded  by 
Walter  Blithe  in  the  middle  of  the  1/th  century, 
it  was  not  till  after  the  middle  of  the  18th  cen- 
tury that  the  importance  of  drainage  began  to 
be  understood  in  Great  Britain.  The  public  at- 
tention is  said  to  have  been  then  excited  by  the 
practice  of  Elkington,  a  farmer  of  Warwick- 
shire, England.  But  it  was  James  Smith  of 
Deanston,  Perthshire,  Scotland,  who  about  1823 
led  the  way  in  modem  practice  of  thorough 
draining. 

The  successful  practice  of  draining  in  a 
great  measure  depends  on  a  proper  knowledge 
of  the  various  strata  of  which  the  earth  is  com- 
posed, as  well  as  of  their  relative  degrees  of 
porosity  or  capability  of  admitting  or  rejecting 
the  passage  of  water  through  them  and  likewise 
of  the  modes  in  which  water  is  formed  and 
conducted  from  rtie  high  or  hilly  situations  to 
the  low  or  level  grounds.  In  whatever  way  the 
hills  or  elevations  that  present  themselves  on 
the  surface  of  the  globe  were  originally  formed, 
it  has  been  clearly  shown,  by  sinking  large  pits 
and  digging  into  them,  that  they  are  mostly 
composed  of  materials  lying  in  a  stratified 
order,  and  in  oblique  or  slanting  directions 
downwards.  Some  of  these  strata,  from  their 
nature  and  properties,  are  capable  of  admitting 
water  to  percolate  or  pass  through  them,  while 
others  do  not  allow  it  any  passage,  but  force  it 
to  run  or  filtrate  along  their  surfaces  without 
penetrating  them  in  any  degree,  and  in  that  way 
conduct  it  to  the  more  level  grounds  below. 
There  it  becomes  obstructed  or  dammed  up  by 
meeting  with  impervious  materials  of  some  kind 
or  other,  by  which  it  is  readly  forced  up  into 
the  superincumbent  layers,  where  they  happen 
to  be  open  and  porous,  soon  rendering  them  too 
wet  for  the  purposes  of  agriculture;  but  where 
they  are  of  a  more  tenacious  and  impenetrable 

Suality,  they  only  become  gradually  softened  by 
le  stagnant  water  below  them;  by  which  the 
surface  of  the  ground  is.  however,  rendered 
equally  moist  and  swampy,  though  somewint 
more  slowly  than  in  the  former  case. 

Where  grounds  are  in  a  great  measure  flat, 
and  without  degrees  of  elevation  sufficient  to 
permit  those  over-proportions  of  moisture  that 
may  have  come  upon  them  from  the  higher  and 
more  elevated  grounds  to  pass  readily  away  and 
be  carried  off,  and  where  the  soils  of  the  land 
are  composed  or  constituted  of  such  materials 
as  are  liable  to  admit  and  retain  the  excesses  of 
they  are  exposed  to  much  injury  and 
nee  from  the  retention  and  stagnation 
ot  water.  Such  lands  consequently  require  arti- 
ficial means  to  drain  and  render  them  capable 
of  affording  good  crops,  whether  of  gram  or 
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Wetness  of  land,  so  far  as  it  respects  agci- 
cnlture  and  is  an  object  of  draining,  may  gener- 
ally depend  on  the  two  following  causes : — 
first,  on  the  water  which  is  formed  and  collected 
on  or  in  the  hiUs  or  higher  grounds,  filtrating 
and  sliding  down  among  some  of  the  different 
beds  of  porous  materials  that  lie  immediately 
upon  the  impervious  strata,  formii^  springs 
below  and  flowing  over  Che  surface,  or  stagnat- 
ing underneath  (I;  and,  secondly,  on  raiik  or 
other  water  becoming  stagnant  on  the  surface, 
from  the  retentive  nature  of  the  soil  or  sur- 
face materials,  and  the  particular  nature  of  the 
situation  of  the  ground.  The  particular  wetness 
which  shows  itself  in  different  situations,  in  the 
forms  of  bogs,  swamps  and  morasses,  for  the 
most  part  proceeds  from  the  first  of  these 
causes ;  but  that  superficial  wetness  which  takes 
place  in  the  stiff,  tenacious,  clayey  soils,  with 
little  inclination  of  surface,  generally  originates 
from  the  latter. 

Drains.— The  drains  used  in  land  drainage 
may  be  divided  into  two  daises  — Open  and 
covered  drains.  These  again  may  each  be  sub- 
divided into  drains  intended  merely  to  act  as 
water--courses  and  drains  which,  in  addition  to 
acting  as  water-courses,  are  also  intended  to 
carry  off  the  surplus  water  from  the  land 
through  which  they  pass. 

Open  Drains^— The  rudest  forms  of  open 
drains  are  the  deq)  furrows,  lying  between  nar- 
row highbacked  ridges,  which  are  still  to  be 
found  in  some  parts  of  the  country  with  their 
accompanying  water-furrows  ("gaw"  furrows 
or  "grips")  for  discharging  their  streams.  These 
are  oiuy  meant  to  carry  oS  (he  surplus  water 
after  the  soil  is  completely  saturated.  In  doing 
so^  however,  they  carry  alona;  with  it  all  the 
b^t  portions  of  the  soil  and  of  the  manure 
which  may  have  been  spread  upon  its  surface. 

Open  Drains  as  Water-conrs«B. — The  ordi- 
nary ditch  (dike)  is  the  common  form  of  this 
kind  of  drain,  which,  though  necessary  to  a 
certain  extent,  ought,  nevertheless,  to  be  spar- 
ingly seen  where  a  perfect  system  of  drainage 
has  been  effected.  They  are  constant  sources 
of  annoyance  and  expense  from  their  sides 
crumbling  in,  the  ntmierous  weeds  which  they 
harbor  and  the  thorough  scouring  which  ^ey 
require  every  year.  Open  ditches  occupy  an  im- 
portant place  in  the  early  stages  of  draining 
bogs ;  but  after  the  bog  has  become  consolidated 
the  greater  portion  of  them  may  be  <Uspen5ed 
with  and  their  places  supplied  by  large  covered 
drains. 

Open  Drains  for  Collecting  Water  from 
the  Land  through  whicdi  th^  pass  (Sheep- 
drains). —  These  are  employed  in  drying  the 
surface  of  mountain  pastures,  where  a  more  ex- 
pensive and  perfect  system  of  drainage  would 
not  yield  an  adequate  return  for  the  outlay. 
They  consist  of  trenches  of  12' or  16  inches  in 
deptn  and  18  in  width,  placed  so  as  to  intercept 
all  the  water  which  may  flow  fromportions  of 
land  above  them.  They  are  opened  at  intervals 
in  a  direction  nearly  transverse  to  the  line  of 
the  greatest  slope  and  should  liavc  sufficient 
inclination  to  keep  t^ie  water  flowing  toward  the 
mains  or  leaders.  These  latter  should  be  cut  in 
the  hollows  or  in  such  other  places  as  will  per- 
mit the  small  drains  or  feeders  to  empty  them- 
selves most  readly  into  them,  and  be  made  to 
discharge  into  the  nearest  water-courses. 


Covered  DraiDB,— We  now  come  to  die 
consideration  of  the  more  important  descriptioo 
of  drainage  —  the  removal  of  water  by  means  of 
covered  ^ains.  The  simplest  of  all  the  forms 
of  these  are  what  are  called  mole-drains,  and 
th^  are  formed  by  meiDK  of  a  tnadiine  called 
the  mole-plougli.  This  machine  consists  of  a 
wrought-iron  frame  on  four  wheels,  the  front 
pair  being  connected  with  worm  and  chain  steer- 
age. A  coulter  with  pointed  sock,  capable  of 
being  raised  and  lowered  to  regul^e  the  depth 
of  the  drain,  is  attached  to  the  frame.  The 
"mole,"  an  oval  piece  of  iron  three  and  one-half 
inches  in  diameter,  fallows  the  sock,  to  which  it 
is  attached  by  a  snort  chain.  The  track  whidi 
the  mole  leaves  in  the  ground  is  the  water  chan- 
nel. This  machine  is  draped  through  the  soft 
day,  which  is  the  only  kind  of  laiidon  whidi 
it  can  be  used  with  propriety,  by  means  of  a 
windlass  on  the  fore  end  of  the  frame  and  a 
double  length  of  wire-rope  wound  by  an  engine 
on  the  higher  part  of  the  held.  A  team  of  horses 
returns  it  to  the  lower  side,  out  of  work. 

Wed^-draiiu-r- Ttic  wedge-drain,  lilee  the 
moIe-drain,  is  merely  a  channel  formed  in  the 
subsoil,  aiuL  like  it,  can  only  be  used  in  pasture 
lands.  In  forming  wed^-drains,  the  &rst  sjut, 
with  the  turf  attached,  is  laid  on  one  side,  and 
the  earth  removed  from  the  remainder  of  the 
trench  is  laid  on  the  other.  The  last  spade  that 
is  used  is  very  narrow,  and  tapers  rapidly,  so  at 
to  form  a  narrow  wedge-shaped  cavity  for  the 
bottom  of  the  trench.  The  turf  first  removed 
is  then  cut  into  a  wedge,  sq  mucli  lai^er  than  the 
size  of  the  lower  part  of  the  drain  that,  wiien 
rammed  into  it  wi^  the  grassy  side  undermost, 
it  leaves  a  vacant  space  somewhat  triangular  m 
shape  in  the  bottom  of  six  or  eight  inches  in 
depth. 

Permanent  drains  are  of  two  kinds,  stone 
and  tile  drains. 

Stone-drains.— These  are  either  formed  on 
the  plan  of  open  culverts  of  various  forms,  or  of 
small  stones  in  suffident  quanti^  to  permit  a 
free  and  speedy  filtration  of  the  water  through 
them.  As  a  specimen  of  the  former  of  thes^ 
we  may  instance  the  box-drain,  which  is  formed 
of  flat  stones  neatly  arranged  in  the  bottom  of 
the  trench.  The  largest  and  flattest  stones  are 
used  in  laying  the  bottom  and  for  covers;  the 
smaller  ones  are  placed  on  the  sides,  the  whole 
forming  an  open  tube.  The  second  description 
of  stone-drains,  generally  known  as  the  broken- 
Stone  or  rubble  drain,  is  not  so  thoroughly  ef- 
fective as  the  first. 

Tile-dralss  or  Sewer-pipe  drains.— Of  all 
the  materials  which  have  yet  been  brought  for- 
ward for  forming  the  conduits  of  drains,  none 
are  so  well  fitted  for  the  purpose  as  tiles  or  pip» 
of  burnt  day.  Draining  tiles,  especially  ^ose 
in  the  form  of  pipes,  possess  all  the  qualitits 
which  are  required  in  die  formation  of  drains, 
affording  a  free  ingress  to  water,  while  tfaey 
effectually  exclude  vermin,  earth,  and  other  in- 
jurious substances.  When  first  introdaced  th«y 
were  of  clumsy  construction,  and  being  baiw- 
made,  sold  at  a  high  price.  Thev  are  now  made 
of  oMinary  clay  and  vitrified  c^y  to  resist  >be 
moisture,  and  also  of  concrete.  The  viirifiea 
are  most  durable  but  the  concrete  or  cement 

£ipe  is  largely  used ;  the  best  form  appears  » 
e  the  cylinder.  Good  pit>es  are  straight,  smooth 
and  free  from  flaws,  and  wboi  struck  ^ouU 
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ring  dearly.  Durability  is  Shown  if  the  wet 
pipe  will  dry  quickly  before  a  hot  fire  without 
cnunbling.  Where  a  sudden  descent  occurs  in 
the  course  of  a  diaio,  or  where  there  is  a  run- 
ning sand  or  a  boggy  place,  pipes  of  one  size 
should  either  be  entirely  sheathed  in  larger  ones, 
or  they  should  be  furnished  with  collars.  These 
collars  are  merely  short  sections  of  pipes  of  such 
a  size  as  to  fit  Upon  smaller  ones,  by  which 
means  the  smaller  ones  m»  be  so  joined  end 
to  end  as  to  prevent  them  from  slipping  down 
past  each  other. 

The  drawing  off  of  the  pent-up  waters  wWch 
are  the  sources  of  springs  is  a  department  of 
draining  which  requires  a  considerable  loiowt- 
edge  of  &t  different  varieties  of  strata. 

In  the  laying  ont  of  drains,  the  first  point  to 
be  determined  is  the  place  of  outfall,  which 
should  always  afford  a  free  and  clear  outlet  to 
the  drains,  and  must  necessarily  be  at  the  low- 
est point  of  the  land  to  be  drained.  This  should 
be  ascertained  by  a  leveling  Instrument;  and 
where  a  large  ejrtent  of  woilt  is  to  be  done,  a 
competent  surveyor  should  alwa^  be  emplo^d. 
A  smiple  form  of  level  for  this  purpose  is  a 
length  of  ordinary  s:arden  hose,  with  a  glass 
tube  in  each  end  When  the  hose  is  filled  with 
water,  the  height  in  the  two  end  tubes  wilt  be 
equal.  Two  persons  with  such  a  level  can 
easily  mark  desired  heists  on  a  row  of 
stakes,  and  so  get  any  desired  inclination.  The 
outfalls  shoola  be  as  few  as  possible,  and 
each  one  should  be  carefully  set  m  brickwork 
and  covered  by  a  grid  hinged  at  the  top  to  pre- 
vent the  ingress  of  rats  and  moles,  but  capable 
of  giving  way  to  a  sodden  rash  ot  water  from 
drams  above.  The  next  point  to  be  determined 
is  Ac  water  level  or  water  table.  This  may  be 
ascertained  by  ditrging  test  holes  in  different 
parts  of  the  field  and  notidng'  the  height  to 
which  the  water  rises  in  them.  In  an  undulat- 
ing field  the  height  will  vary  in  difTcrent  places, 
but  the  knowledge  gained  by  means  of  the  test 
holes  of  the  nature  of  the  soil  and  subsoil  will 
indicate  the  depth  of  draining  required.  In 
general  it  will  be  found  that  in  clay  land  the 
drains  shonid  be  shallow  and  close  together, 
and  in  san^  or  light  land  deeper  and  wider 
apart;  the  looser  nature  of  the  lighter  soil  per- 
mitting the  rapid  percolation  of  wstcr.  and 
allowing  the  drains  to  draw  from  a  wider  area. 
Drains  m  arable  land  must  be  beyond  the  in- 
fluence of  agricultural  implements ;  not  only  out 
of  the  reach  of  plough  or  cultivator,  but  too 
deep  to  be  displ^ed  by  their  pasdng  weight, . 
Less  thsn  two  feet  six  mches  from  the  surface 
is  unsafe,  except  in  very  stiff  clay  pasture  land 
which  is  never  disturbed.  The  depths  usually 
adopted  in  practice  for  the  various  classes  of 
soils  are  as  follows: 

SUBtdy a  ft.  G  Id.  to  s  ft 

Ufldimn  aoili, .3  rl,  3  in.  to  3  ft.  G  UL 

Li^ioili 3  ft.  ii  in.  to  4  ft,  0  in. 

As  to  the  <Ust3nce  apart,  experience  has  ea- 
tablished  a  rule  that  in  clay  soils  a  drain  wilt 
'draw*  an  area  of  from  5  to  6  times  its 
depth,  on  medium  soils  7  to  9  times,  and 
on  light  soils  8  to  10  times  its  depth.  Thus 
3-foot  drains  in  the  first  case  might  be  15 
feet  apart,  in  the  second  24  feet,  and  in  the 
third  40  feet  apart.  Submains  may  be  necessary 
in  an  undulating  field  and  in  all  cases  they  are 
deurable  where  the  minor  drains  would  other- 


wise be  more  than  10  dnins  iu  lengdi.  Tho'ratt 
of  fall  of  any  drain  must  not  be  less  than  1  in 
200.  All  drains  should  be  Icept  as  far  as  possible 
from  the  roots  of  trees,  and  curves  are  to  be 
avoided,  except  at  the  junction  of  minor  with 
main  drains  or  submains,  when  the  juncbon 
must  form  an  acute  angle,  the  smaller  drain 
curving  toward  the  krger  drain  and  entering  it 
from  above.  Two  minor  drains  must  not  enter' 
a  large  drain  OK>ostte  to  each  other,  or  the  siop- 
I^e  thus  caused  will  result  in  the  deposition  of 
sih  and  consequent  chokage  of  the  lirain. 

Drains  are  cut  from  the  lowest  point  upward  > 
and  the  pipes  laid  in  each  section  day  by  day. 
To  asoertam  if  the  pipe  bed  is  being  laid  per- 
fectly true,  three  leveling  staves  or  '^oiung* 
rods  are  uscdL  Each  ccmsists  of  a  staff  and 
crosshead,    and    by    placing   them    at    various 

Joints  in  the  drain  and  ^ghtine  over  the  cross- 
eads,  uniformity  of  the  bed  is  detennined.  The 
surface  soil  in  cutting  the  drains  ongftt  to  be* 
laid  on  one  side  of  the  trench  and  the  subsoil' 
upon  the  other  side,  and  each  shonid  be  re- 
turned carefully  to  its  ori^al' positipn.  Tike 
size  of  the  pipes  to  he  used  is  dependmt  upon  a- 
number  of  factors,  such  as  character  of  sod  and 
subsoil,  gradient,  rainfall  and  length  of  drains; 
but  in  practice  it  is  found  most  profitable  to  oae 
2^-inch  to  3-incfa  pipes  for  minor  drains,  and' 
6-incli,  8-inch  or  lOiinch  for  mains  aad  suty- 
mains.  The  number  of  pipes  required  per  acre 
is  found  by  dividing  the  area  of  an  acre  in 
square  feet  by  the  distance  between  the  drains  in 
feet,  provided  the  pipes  are  one  foot  m  length. 
The  following  table  will  be  of  value  in  this 
particular : 


The  tools  used  in  the  foimation  of  drains  are 
few  in  number,  and  of  a  very  simple  description. 
They  consist  of  a  set  of  spades-^ generally 
three  of  difEercnt  sizes—giaduatly  dimimshing  in 
width  to  suit  the  di£Ferent  parts  of  drains.  For 
taking  out  the  hut  narrow  spit,  to  form  the  seat 
for  tne  draining  pipe,  long,  narrow,  triangularly 
shaped  spades,  called  bottoming  toots,  are  used. ' 
There  are  lUso  scoops  of  various  widths,  fur- 
nished with  long  handles,  and  rounded  or  flat- 
tened in  the  soles  according  as  they  are  required 
to  finish  the  bottom  of  the  drain  for  the  recep- 
tion of  stones,  a  horse-shoe  tile  and  sole,  or 
a  draining  pipe.  For  the  purpose  of  laying 
pipes  in  minor  and  deep  drains  an  instrument 
called  a  pipe-layer,  consisting  of  a  short  rod: 
attacJied  at  a  right  angle  to  a  long  handle, : 
which  enables  the  workman  to  lay  the  pipes 


„  __  indurated,  a  hand-pick  o_  _ 

foot-pick  is  required  to  loosen  it  before  it  can: 
be  shoveled  out 

Benefits  of  Drainac*- — The  following  are 
among  the  benefits  arising  from  thorough  drain- 
age; 

1,  Removal  of  superfluous  water.  Not  only, 
is  the  standing  water  at  the  surface  carried  off, 
but  the  water-table  is  lowered,  increadng  the' 
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depth  of  soiL  Energy  that  would  otherwise  be 
required  for  evaporation  of  water  is  thus  saved 
for  the  immediate  benefit  of  vegetation. 

2.  Improves  soil  texture.  Drained  soils  are 
more  friable,  less  lumpy,  offer  less  resistance  to 
plant  roots,  and  are  of  better  texture  in  every 
way,  than  undroined  soils. 

3.  Increases  root  pasturage.  Asriculturat 
litersture  is  full  of  testimony  to  the  benefits  of 
deep  tillage.  The  deeper  the  soil  is  stirred  the 
greater  its  productiveness.  Plant  roots  pene- 
trate to  a  depth  of  several  feet  under  favorable 
conditions  such  as  drainage  supplies.    Root  pas- 


particles. 

4.  Increases  soil  fertility.  It  prevents  loss  of 
fertility  by  water  passing  over  me  surface.  It 
adds  to  the  fertility  by  sending  summer  showers 
down  through  the  soil,  instead  of  over  them, 
enabling  the  crop  to  use  the  nitric  acid  and 
ammonia  brought  down.  It  increases  the  effect 
of  manures  by  bringing  them  more  quickly  into 
solution  and  into  more  intimate  contact  with 
plant  roots  J  and  it  increases  the  absorptive 
power  of  soils  for  fertilizing  matter  in  solution. 

5.  Makes  tillage  easier.  By  clearing  up 
waste  places  and  covering  ditches  the  field  is 
brought  into  better  shape  for  use  of  labor-sav- 
ing machinery.  Waste  land  is  reduced,  and  the 
better  texture  of  soil,  its  finer  tilth  and  greater 
friability  decrease  draft  and  increase  the  effec- 
tiveness of  tillage  implements. 

6.  Lengthens  the  growing  season  for  crops. 
Frost  comes  out  earlier  in  the  spring  and  the 
land  becomes  earlier  warmed.  Evaporation 
lowers  temperature,  but  drainage  removes  water 
without  evaporation.  A  well-drained  soil  is  12° 
to  14°  F.  warmer  than  a  soil  full  of  stagnant 
water.  The  sun's  rays  penetrate  to  a  greater 
depth,  and  warm  summer  showers  have  a 
greater  effect.  The  season  is  lengthened  by 
adding  the  days  in  summer  after  heavy  rains 
when  undrained  soils  cannot  be  tilled,  and  crops 
come  to  a  standstill;  coming  of  the  autumn  is 
delayed  until  later,  and  the '  soils  are  warmer 
throughout  the  season. 

7.  Assists  disintegration.  Frosts  penetrate 
deeper  in  winter  in  drained  soils,  assisting  in 
unlocking  the  stores  of  mineral  plant  food. 
More  surface  is  exposed  to  the  action  of  disin- 
tegrating  agents,  and  the  soil  presents  conditions 
more  favorable  to  their  action  throughout  the 

8.  Favors  nitrification  and  bacterial  action. 
Plants  are  largely  dependent  on  the  decomposi- 
tion of  organic  matter  in  the  soil  for  their  snp- 

Ely  of  nitrogen.  This  change  is  brought  about 
y  the  action  of  ferments  or  bactena  which 
thrive  only  under  certain  conditions  of  tempera- 
ture and  moisture.  Drainage  supplies  the  most 
favorable  condition  for  their  development ;  it 
also  favors  the  growth  of  the  nitro-bacteria 
found  on  the  roots  of  leguminous  plants,  which 
by  their  means  appropriate  free  nitrogen  from 
tfie  air. 

9.  Prevents  heaving.  The  effect  of  stool-ice 
in  throwing  out  young  plants  in  winter  is  often 
to  diminish  seriously  and  even  destroy  the  crop. 
Drainage  dries  up  the  surface  soil  and  prevents 
the  formation  of  stool-ice. 

10.  Lessens  washing  and  diminishes  vio- 
lence of  floods.    By  increhsiog  the  absori>tive 


power  of  the  soil  less  water  is  left  to  pass  over 
the  surface  in  a  rainy  season,  so  that  washing 
and  floods  arc  maternlly  lessened. 

11.  Improves  the  quantity  and  quality  of 
crops.  That  the  yield  of  crops  is  much  greater 
on  drained  soils  hardly  needs  to  be  substan- 
tiated, while  the  more  vigorous  growth  of  plants 
renders  them  much  less  susceptible  to  the  at- 
tacks of  fungi  or  the  ravages  of  insects,  thus 
improving  the  qu^ty.  Rust,  mildew.  Might, 
etc.,  are  much  less  prevalent  in  crops  on  drained 
soils. 

12.  Diminishes  the  effect  of  drouf^t  By 
making  the  season  eariier  tillage  can  begin 
sooner  and  save  moisture  from  wasting.  Plants 
arc  given  a  bettter  start  and  root  deeper,  thus 
being  less  affected  by  a  dry  surface.  The  soil 
is  deeper  and  has  greater  capacity  for  moisture. 
Its  finer  texture  nearly  doubles  its  capillary 
power  over  undrained  soils.  Ordinarily  drain- 
age  increases  the  capillary  power  of  soils  from 
25  to  40  per  cent.  A  drained  soil  holds  water 
like  a  sponge,  an  undrained  clay  like  a  dish. 

13.  Healthfulness  improved.  So  well  known 
is  this  fact  that  large  towns  have  undertaken 
the  drainage  of  adjacent  swamps  at  public  ex- 
pense to  render  the  re^on  more  health  fiJd. 
See  AaaicvunntE;  Santtasv  EifcimEiiiNG; 
Samttaby  Science  and  Pubuc  Heai.tb. 

Among  the  later  authoritative  books  on 
drainage.  Chamberlain,  *Tile  Draining' ;  Klip- 
part,  'Land  Draining';  French,  'Faun  Drain- 
ing' ;  Miles,  'Land  Draining' ;  Waring,  'Drain- 
ing for  Profit  and  Health' ;  Jeffrey,  <Text  Bo<Ai 
of  Land  Drainage'  (1916). 

DRAINAGE   OF   MINES.     See   Mikes. 

DRAINAGE  TUBES,  in  surgery,  an  ap- 
pliance invented  by  a  distinguished  French  sur- 
geon, M.  Chassaignac.  They  are  composed  of 
india-rubber,  from  one  eighth  to  three-eis^ths 
inch  in  diameter,  perforated  with  numerous 
holes,  and  of  various  lengths.  They  are  intro- 
duced into  the  abscess  or  wound  so  that  one  end 
is  in  contact  with  the  seat  of  discharge,  while 
the  other  reaches  to  the  surface  of  die  skin. 
They  are  especially  useful  in  chronic  abscesses, 
but  also  in  large  wounds,  such  as  those  made  by 
amputation,  and  in  all  cases  where  there  is  apt 
to  be  a  deep  accumulation  of  discharge. 

DRAKE,  Alexander  Wilson,  American 
artist  and  critic ;  b,  Westfield,  N.  J.,  1843 ;  d. 
New  York  4  Feb.  1916.  He  studied  and  prac- 
tised wood  engraving  and  later  drew  on  wood 
for  engravers.  He  also  studied  oil  and  water 
color  painting  and  taught  drawing  at  Cooper 
Institute.  He  was  in  business  for  himself  as  a 
wood  engraver  from  1865  until  1S70  and  was 
head  of  the  art  department  of  Stribuff's  Monthly 
when  it  became  the  Century.  He  remained  with 
the  Century  until  1913. 

It  was  to  Mr.  Drake's  knowledge  of  wood 
engraving  and  of  pictorial  arts  and  to  his  dis- 
tinguished taste  that  the  reputation  of  Century 
Magasine  on  the  artistic  side  was  mainly  due. 
He  was  known  as  the  'Father  of  American 
Wood  Enpraving*  because  of  the  expertments 
he  made  in  the  reproduction  on  wood  of  the 
many  processes  of  illustration,  such  as  paintings 
in  oil  and  water  colors,  etching,  crayon  drawing, 
etc.  He  was  a  connoisseur  ot  tainting  and  the 
allied  arts  and  his  coUectiDiM,  <iriiidi  w«re  unique 
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DRAKE,  Charles  Daniel,  American  lawyer : 
b.  Gneinnati.  11  April  1811 ;  d.  1  April  1892.  He 
served  several  years  in  the  navy,  was  admitted 
Id  the  bar  in  1S33  and  in  1834  took  up  the  prac- 
tice of  law  in  SL  Louis,  where  he  became  prom- 
ioent  in  politics.  In  1864  he  was  a.  metnber  of 
the  convendon  to  revise  the  Constitution  of 
Missouri:  in  1867--71  he  was  United  States  Sen- 
ator; and  in  1871-8S  Chief  Justice  of  the  Court 
of  Gaims.  He  wrote  'Law  of  Suits  by  Attach- 
ment' (1854)  ;  "Life  of  Daniel  Drake'  (1871)  ; 
and  published  a  collection  of  bis  speeches  under 
the  title  'Union  and  Anti-Slavery  Speeches' 
(1864). 

DRAKB,  Daniel,  American  physician:  h. 
Pliunfield,  N.  J,,  20  Oct  1785;  A  Cincinnati, 
Ohio,  6  Nov.  1^2,  He  was  graduated  from  the 
University  of  Pennsylvania  in  1815,  and  settled 
for  a  time  in  Cincinnati.  He  was  professor  of 
materia  medica  in  Transylvania  Umversi^,  Ky., 
and  taught  in  other  medical  schools  till  183), 
when  he  organized  the  Medical  School  of  Ohio 
in  Gneinnati;  he  was  professor  there,  and  in 
the  Univ'ersi^  of  Lomsville,  Ky.  He  wrote 
'Pictures  of  Cincinnati  and  Miami  County' 
(1815);  'Practical  Treatise  on  the  Histo^, 
Prevention  and  Treatment  of  Epidemic  Choi' 
era*  (1832)  ;  'Systematic  Treatise  on  the  Prin- 
cipal Diseases  of  the  Interior  Valley  of  North 
America'  (1850-54);  and  was  editor  of  the 
WesUm  Medical  and  Physical  Journal. 

DRAKE,  SiK  Francii,  English  navigator: 
b.  probably  in  Tavistock,  Devonshire,  Ejigland, 
about  1540;  d.  off  Porto  Bello  28  Jan.  1S96. 
When  very  young,  he  served  as  an  apprentice 
to  a  sea  captain  and  later  became  a  coast  trader. 
He  joined  Sir  John  Hawkins  in  his  last  expedi- 
tion againat  the  Spaniards  (1567),  losing  nearly 
all  he  possessed  in  that  unfortunate  enterprise. 
Having  gathered  a  number  of  adventurers  round 
him  he  contrived  to  fit  out  a  vessel  in  which  he 
made  two  successful  cruises  to  the  West  Indies 
in  1570  and  1571.  In  1572  with  two  small  ships 
he  a^n  sailed  for  the  S^nJsh  main,  captured 
the  cities  of  Nombre  de  Dios  and  Vera  Ctmz, 
burned  Porto  Bello,  captured  and  destroyed 
many  Spanish  ships,  crossed  the  isthmus  to  the 
highest  point  of  the  dividing  ridge,  where, 
climbing  a  tree  from  whose  tops  the  guides 
told  him  both  seas  could  be  seen,  he  gazea  upon 
the  vast  waters  of  the  South  Seas,  and  with 
that  touch  of  romantic  enthusiasm  that  re- 
deemed all  his  piracies,  "besou^t  Almighty  (jod 
of  His  goodness  to  give  faim  life  and  leave  to 
sail  once  in  an  English  ship  in  that  sea."  Drake 
arrived  in  Plymouth  on  Sunday,  9  Aug.  1573, 
during  sermon-time,  when  the  news  of  his  re- 
turn "did  so  speedily  pass  over  all  the  church, 
and  sur|i3ss  their  mmas  with  desire  and  delight 
to  see  hun,  that  very  few  or  none  remained  with 
thepreacher,  all  hastening  to  see  the  evidence  of 
(riid^s  love  and  blessing  toward  our  gracious 
queen  and  country." 

In  1577  he  fitted  out  a  smalt  squadron,  con- 
sisting of  his  own  ship  the  Pelican,  the  Eiisa- 
btth  and  three  smaller  vessels,  and  with  these 
sailed  from  Plymouth  on  13  December.  On  20 
August  the  squadron,  now  reduced  to  three 
ships,  entered  the  Strait  of  Magellan,  and  here 
Drake  changed  his  own  ship's  name  from  the 
Pelican  to  die  Golden  Hind.    In  16  days  they 


made  the  passage,  then  followed  violent  tem- 
pests for  52  days,  during  whidi  the  Uangotd 
foundered   with    all   hands   and   the   Elisaoetk 

Krted  with  the  admiral  and  resolved  to  return 
me.  At  Valparaiso  Drake  provisioned  hi* 
ship  from  the  Spanish  storehouses,  reached 
Callao  on  15  Feb.  1579,  found  a  rich  prize  oS 
Cape  Francisco  (1  March)  and  another  on  4 
April.  Drake  now  deteimmcd  to  return  home 
by  crossing  the  Pacific  He  touched  land  at  a 
creek  on  the  northern  side  of  the  Golden  Gate, 
then  for  68  days  together  had  no  sight  of  land 
until  he  made  the  Pelew  Islands.  After  refresh- 
ing three  weeks  at  Temate,  and  a  thorough  refit 
on  the  southwest  coast  of  Java,  be  held  for  the 
Cape  of  Good  Hope,  and  arrived  in  England  26 
Sept  1580.  The  Queen  paid  a  visit  to  his  ship 
at  Deptford,  and  knigjited  him  aa  its  deck. 

In  the  autumn  of  1585  Drake  sailed  with  a 
fleet  of  25  shi[M  against  the  Spanish  Indies, 
harrying  Hispaniola,  Cartagena,  and  the  coast 
of  Flonda,  and  brought  home  the  190  dispirited 
Virginian  colonists,  with  tobacco  and  potatoes. 
Early  in  1587  he  set  sail  with  a  strong  squad- 
ron to  cripple  the  king  of  Spain  in  his  own  seas, 
and  retara  his  preparations  for  invasion  —  a 
sport  which  he  called  'singeing  the  king  of 
Spain's  beard.*  Sailing  right  into  the  harbor  of 
(^diz,  he  sank  or  burned  as  many  as  33  shi_ps, 
and  made  his  wav  out  imscathed.  The  seeming 
recklessness,  of  nis  tactics  was  no  devil-may- 
care  bravado,  but  due  to  consummate  seaman- 
ship no  less  than  promptitude  and  course. 
Drake  next  sailed  to  the  Azores,  capturing  a 
rich  homeward-bound  Portuguese  carack  worth 
£100,000.  In  the  face  of  the  impending  strumie 
for  which  Philip  II  had  long  been  preparing,  his 
persistent  plan  was  to  follow  Up  the  policy  of 
harassing  the  enemy  on  his  own  coasts  — *to 
seek  God's  enemies  and  her  majesty's  where 


ment  of  the  English  fleet  was  at  first  stationed 
off  Ushant.  unlfl  all  the  ships  were  blown  to- 
gether to  Plymouth  by  the  same  storm  that  car- 
ried the  Spaniards  across  the  Bay  of  Biscay. 
Here,  on  the  Hoe,  the  admirals  and  captains 
were  playing  the  famous  game  of  bowls,  when 
the  news  was  brought  that  the  enemy  was  off 
the  Lizard.  Howard  was  eager  to  put  to  sea 
at  once,  but  Drake  would  first  finish  the  game, 
saying  •there's  pleohf  of  time  to  win  this  game, 
and  to  thrash  Uie  Si^iards  too.*  The^story, 
whether  true  or  no,  is  in  perfect  keeping  with  the 
character  of  the  man.  Early  next  morning  the 
battle  began,  and  raged  along  the  Channel 
throurfiout  the  week.  Drake's  consummate  sea- 
manship and  audacious  courage  covered  him 
with  fresh  glory,  and  inspired  new  terror  in 
the  Spaniards.  On  29  Jutv  occurred  the  final 
action  so  disastrous  to  tne  Spaniards,  after 
which  they  came  to  their  fatal  determination  to 
return  to  Spain  round  the  Orkneys.  Two  days 
later  Drake  wrote  to  Walsingham,  "There  was 
never  anything  pleased  me  better  than  the  see- 
ing die  enemy  flying  with  a  southerly  wind  to 
the  northward.  CoA  grant  you  have  a  good 
eye  to  the  Duke  of  Parma,  for  with  the  grace 
of  GoA,  if  we  live,  I  doubt  if  not,  but  ere  it  he 
long  so  to  handle  the  matter  with  the  Duke  of 
Sidonia,  as  he  shall  wish  himself  at  Saint  Mary 
Port  among  his  orange  trees."  It  was  not  long 
before  want  of  ammunition  compelled  Drake 
and  Howard  to  fall  back  from  the  chase,  but  the 
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storms  of  the  northtm  seas  took  up  their  work 
and  swept  the  Spaniards  to  destruction.  Next 
spring  a  great  expedition  under  him  and  Sir 
John  Norreys  sailed  for  the  coasts  of  Spain 
and  Portngal,  but  had  little  success  beyond  the 
damage  inflicted  upon  the  Spanish  shipping, 
while  sickness  and  actual  hunger  carried  o9 
thousands  on  board  the  crowded  and  ill-vic- 
tualed ships.  In  August  159Sj  he  sailed  from 
FlTinonth  on  his  last  expedition  to  the  West 
Indies.  Ill-fortune  followed  the  fleet  from  the 
beginning;  Hawkins,  the  second  in  command, 
died  off  Porto  Rico  in  November,  and  Drake 
himself  fell  ill  and  died  off  Porto  Bello.    Con- 


"  DRAKE,  Frsncia  Marion,  American  capi- 
talist and  lawyer:  b.  Rushville.  111.,  30  Dec.  1830; 
d.  Centreville,  la..  20  Nov.  1903.  In  1837  his 
family  moved  to  Iowa,  where  he  was  educated. 
In  1852  he  crossed  the  plains  to  California  with 
ox-teams,  encountering  and  defeating  a  band  of 
Pawnee  Indians  on  the  route,  and  in  1854 
crossed  again  with  a  drove  of  cattle.  In  1855 
he  engaged  in  mercantile  business  in  Drake- 
ville,  la.,  and  in  I86I  entered  the  army  as  a 
private.  He  served  through  the  Civil  War,  at- 
taining the  rank  of  brigadier-Rcneral  of  volun- 
teers. After  the  war  he  studied  and  practised 
law,  and  engaged  in  the  railroad  business,  par- 
ticularly the  buildinff  of  new  roads.  He  was 
the  first  president  of  the  Missouri,  Iowa  and  Ne- 
braska Railroad,  and  was  later  president  of  the 
Albia  and  Centreville  Railroad,  In  1880  he 
founded  Drake  University  (q.v.)  which  he  lif>- 
erally  endowed,  and  was  president  of  the  board 
of  trustees  till  the  time  of  his  death.  He  was 
one  term  (1896-98)  governor  of  the  State  of 
Iowa,  being  elected  on  the  Republican  ticket. 

DRAKE,  Francis  Samuel,  American  his- 
torical writer:  b.  Northwood,  N.  H.,  22  Feb. 
1828;  d.  Washington,  D.  C,  22  Feb.  1885.  He 
was  a  son  of  S.  G.  Drake  <q.v.).  He  prepared 
a  'Dielipnary  of  American  Biography'  (1872), 
He  also  published  'Life  of  Gen.  Henry  Knox' 
(1873)  ;  <T«a  Leaves'  (1884)  ;  and  'Indian  His- 
tory for  Young  Folks'  (1885),  Before  his 
death  he  had  gathered  material  for  a  new  edi- 
tion of  his  'Dictionary,'  which  was  incorporated 


DRAKE,  draTre,  Friedrich,  German  sculp- 
tor: b.  Pyrmont,  23  June  1805;  d.  Berlin,  6 
April  1882,  He  was  the  son  of  a  mechanic,  and 
after  an  apprenticeship  in  cabinet-making 
turned  to  clay  modelling  and  studied  under 
Ranch,  He  traveled  also  in  Italy,  where  he 
met  Thorwaldsen  (1836-37)  by  whom  he  was 
influenced  some^at.  Among  his  works  are 
'The  Eight  Provinces  of  Prussia'  (colossal  alle- 
gorical ngures  adorning  a  hall  in  Uie  royal  pal- 
ace at  Berlin),  and  a  'Warrior  crowned  by  Vic- 
tor,' which  is  reckoned  one  of  the  masterpieces 
of  German  sculpture  Noteworthy  also  are  his 
portrait  sculptures  of  Goethe,  Schiller,  Ranch; 
the  marble  statue  of  Frederick  William  III  in 
the  Thiergarten,  Berlin;  that  of  Christian 
Rauch.  at  Berlin;  and  the  colossal  bronze  rcpre~ 
scntins  William  I,  on  the  Hoheruotlern  Bridge 
of   CwDgne,    for  which  he  was  awarded  the 


cross  of  the  Le^on  of  Honor,  His  work  is 
marked  by  virihty  and  classic  simplicity.  He 
was  professor  of  the  Academy  of  Art  at  Berlin, 
and  a  member  of  the  academies  of  all  die  lead- 
ing countries  of  Europe.  Consult  Heinridi, 
'Rauch,  Reitschel  and  Drake'   (Basel  1884). 

DRAKE,  Joieph  Rodman,  American  poet: 
b.  New  York,  7  Aug.  1795 ;  d,  there,  21  Sept.  1821 
He  studied  medicine,  traveled  in  Europe,  and 
after  his  return  in  1819  contributed  under  the 
signature  of  *Choaker»  many  pleasant  and  ef- 
fective verses  to  the  New  York  Evening  Post. 
His  friend  Fit2-Greene  Halleck  joined  hitn  in 
this  series,  signing  his  own  pieces  at  ^rst 
'Croaker,  Jr.,»  but  soon  they  both  adopted  the 
signature  of  "Croaker  &  Company.*  The  nov- 
ehst  Cooper  was  also  one  of  the  intimate  asso- 
ciates of  Drake  and  a  conversation  between 
them  as  to  the  poetical  uses  of  American  rivers, 
in  the  absence  of  historical  associations,  such  as 
belong  to  the  streams  of  the  old  world,  was  the 
occasion  of  Drake's  longest  and  most  imagina- 
tive poem,  the  'Culprit  Fay.'  This,  with  his 
other  poems,  was  published  in  1835.  The  poems 
published  with  Halleck  appeared  in  book  form 
in  1860. 

DRAKE,  Samuel,  American  actor :  b. 
England,  15  Nov.  1768;  d.  Oldham  County,  Ky., 
16  Oct.  1854.  He  may  properly  be  called  the 
pioneer  of  the  drama  in  the  west.  It  is  said 
that  his  name  was  Bryant,  but  he  assumed  that 
of  Drake  on  the  stage.  In  early  life  he  was 
apprenticed  to  a  printer,  but  ran  away  before 
his  term  had  expired  and  went  on  the  stage. 
Previous  to  his  coming  to  the  United  States  he 
was  manager  of  a  country  theatre  in  the  west 
of  England.  He  arrived  in  America  with  his 
family  in  1809  and  appeared  at  the  Boston 
theatre  the  same  year,  remainii^  there  until 
1813,  when  they  joined  a  company  mt  Albany, 
N.  Y,,  where  Mr.  Drake  became  stage-manager. 
Mrs.  Drake  died  in  1814  and  her  husband 
removed  the  following  year  to  Kentucky,  hav- 
ing previously  arranged  to  take  over  theatres 
in  Frankfort,  Lexington  and  Louisville,  On  the 
way  his  company  gave  several  performances  in 
towns  of  western  New  York.  Among  the  com- 
pany were  N.  M.  Ludlow  and  Miss  D>enney, 
who  later  were  prominent  on  the  American 
stage.  From  Olean  to  Pittshureh,  Pa.,  the  com- 
pany floated  on  a  flat-boat  down  the  Alle- 
ghany and  in  Pittsburgh  gave  the  first  regular 
theatrical  performance  ever  seen  in  that  town. 
From  Pittsburgh  the  company  went  to  Mays- 
ville  (Limestone)  and  thence  overland  to  Frank- 
fort. Drake  was  very  successful  in  Kentudcy 
and  afterward  managed  houses  in  Ohio,  Ten- 
nessee, Missouri  and  Indiana. 

DRAKE,  Samuel  Aduna,  American  jour- 
nalist and  writer:  b,  Boston,  20  Dec  1833;  d, 
Kennebunkport,  Me,,  4  Dec,  1905.  He  entered 
journalism  in  1858,  In  1861  he  joined  the  army 
and  served  throughout  the  war,  becoming 
brigadier-general  in  1863.  He  returned  to 
Boston  in  1871  and  resumed  literary  work.  His 
most  important  publications  are  'Old  Land- 
marks of  Boston'  (1873) ;  'Nooks  and  Comers 
of  the  New  Endand  Coast'  (1875)  ;  'Around 
the  Hub>  (1881):  'Heart  of  the  White  Monn- 
Uins>    (1882) ;    'New    England   Legends    and 
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(1887);  'Btirpjyne's  Invasion'  (1889);  'The 
Taking  of  Louisburg'  (1891);  <The  Pine  Tree 
Coast>  (1891);  •Th«  Battle  of  Gettysburg' 
{1892):  'The  Making  of  Virginia)  (1893); 
'Our  Colonial  Homes*  (1894);  *The  Cam- 
paign of  Tr«iton>  (1895)  ;  'The  Watch  Fires 
of  76'  (1895);  'On  Plymomh  Rock>  (1898); 
'The  Myths  and  Fables  of  To-day*  (1900)  ; 
'The  Young  Vigilantes*  (WM) ;  etc 

DRAKE,  Samuel  Gardner,  American  anti- 
quarian; b.  Pittsfield,  N.  H.,  11  Oct.  1798;  d. 
Boston,  Mass..  IS  June  1875.  He  received  a 
common  school  education  and  from  1815-25  was 
a  school-teacher  in  a  country  district.  In  1828 
he  removed  to  Boston  and  there  opened  one  of 
the  first  antiquarian  book-stores  established  in 
the  United  States.  He  was  one  of  the  founders 
of  the  New  England  Historical  and  Genealogi- 
cal Society,  acted  as  its  president  in  1858,  and 
was  editor  of  its  quarterly  'Register*  for  many 
years.  He  published  'Indian  BioRraphy' 
(1832);  'Book  of  the  Indians*  (1833);  'The 
History  and  Antiquities  of  Boston*  (1856); 
'History  of  the  French  and  Indian  War> 
(1870)  :  'Old  Indian  Chronicle'  (1836)  ;  'In- 
dian Captivities'  (1839)  ;  'Annals  of  Witch- 
craft in  the  United  States*  (1869).  He  also 
edited  Church's  'Entertaining  History  of  King 
Philip's  War'  (1825) ;  Mather's  'Indian  War 
of  1675-76*  (1862);  'Early  History  of  New 
England*    (1864);   Habbard's    <lndMin    Wats> 

DRAKE  UNIVERSITY,  a  co- educational 
institution  in  Des  Moines,  la. ;  founded  in  1881, 
under  auspices  of  Church  of  ClhrisL  It  was 
named  for  Gen.  Francis  Marion  Drake,  its  bene- 
factor, whose  gifts  amoimted  to  $230,000,  and 
who  served  as  president  of  the  board  of  trus- 
tees from  the  board's  organization  until  his 
death,  20  Nov.  1903.  Linked  with  the  name  of 
Drake  as  founder,  is  the  name  of  D.  R.  Lucas, 
through  whose  influence  the  institution  was 
located  in  Des  Moines,  and  that  of  (^rge 
Thomas  Carpenter,  its  Arst  chancellor  and  the 
moving  spirit  of  the  new  enterprise.  Total  assets 
of  the  university,  $530,000.  Available  income 
about  $90,000  annually.  There  are  eight  organ- 
ized colleges;  liberal  arts,  Bible,  law,  medicine, 
normal,  conservatory  of  music,  pharmacy,  den- 


vested  in  board  of  trustees,  composed  of    (1) 
life   members ;    (2)    members   elected   by  Iowa 


. .  mder  direction  of  board,  is  head  of 
the  school. 

DRAKBNSBERG,  a  mountain  range  of 
South  Africa,  which  extends  from  the  eastern 
part  of  the  Cape  of  Good  Hope  province  along 
the  Orange  Slate  frontier  to  the  northwest 
frontier  of  Natal.  The  range  is  steep  on  the 
side  facing  the  sea  but  slopes  gradually  inland 
to  the  South  African  plateau.  It  attains  a 
height  of  from  10,500  to  12,000  feet  in  the 
peaiks  Mont-aux- Sources  and  QtampagDe  Castle 
and  Giant's  Cjisile  is  9,600  feet  high.  Its  two 
passes  of  Van  Reenan  (5,400  feet)  and  Laing's 
Nek  (4,100  feet)  are  traversed  by  railroads. 

DRAMA,  a  Greek  term  meaning  action,  and 
applied  to  that  form  of  literature  which  is 
suited  for  perfonnaoce,  or  action,  before  an 


audience.  A  drama  telts  a  story  by  means  of 
speeches  and  dialogue,  and  these  are  to  be 
spoken  by  actors  impersonating  the  characters 
and  performing  the  actions  of  the  slory.  Speech, 
gesture,  facial  expression,  makes,  pantomtne, 
stage  'business,'  music,  dancing,  scenic  paim- 
ing  are  some  of  the  theatrical  accompaninKuts 
by  means  of  which  the  dialc^ue  has  been  made 
to  imitate  scenes  from  life.  (See  TtiEATRE^. 
Snoe  mimicry  is  as  old  as  the  race,  it  is  evi- 
dent that  there  have  been  from  times  of  primi- 
tive culture  dramatic  elements  in  games,  sports, 
dances,  religious  ceremonies  and  other  mimetic 
performances;  but  it  is  only  late  in  the  develop- 
ment oi  civilization  that  the  drama  takes  an 
important  place  in  literature.  Nor  can  r  the  use 
of  dialogue,  as  in  the  Book  of  Job  or  in  medi- 
eval estnis,  be  taken  as  constituting  a  dramatic 
literature..  The  dramatic  tendencies  in  life  and 
literature  have  resulted  in  the  various  nations  in 
definite  literary  forms,  given  regular  theatrical 
presentaliou ;  and  it  is  the  history  of  these  that 
thifl  article  discusses. 

Although  in  modem  times  dramas  have  fre- 
quently been  written  in  pros^  the  drama  in 
dassidil  times  was  regarded  as  one  of  the  three 
divisions  of  poetry,  and  so  diSereittiated  from 
epic,  the  narration  of  events,  and  lyric,  the  ex- 
pression of  anotion,  and  the  same  distinction  is 
still  applied  in  a  general  way  to  literature.  An 
other  (fistinction  due  to  the  Greek  is  the  division 
of  drama  into  two  species,  tragedy  and  comedy; 
the  former  dealing  with  the  more  serious 
themes  of  life  and  especially  with  suffering  and 
death,  the  latter  with  life's  follies  and  absurdi- 
ties, fun  and  sentiment.  This  distinction  was 
uot  made  in  Indian,  (3iinese  or  medieval  drama, 
and  the  two  speaes  have  varied  in  different 
countries  and  centuries ;  and  there  have  always 
existed  dramas  which  stand  outside  the  strict 
limits  of  either  class;  as  satyric-  in  Greek, 
morality  in  the  Middle  Ages,  tragi-comedy  and 
pastoral  va  the  Renaissance,  drame  in  modem 
French,  and  melodrama  at. present  denoting  a 
mixed  and  uncritical  form.  Nevertheless  the 
two  species  survive  and  remain  fairly  compre- 
hensive, the  commonly  accepted  distinction  be- 
tween the  two  depending  on  the  presence  of  a 
happv  or  an  unhappy  ending. 

Tne  drama  of  India  has  been  the  object  of 
much  interest  to  Western  scholars  since  the  ■ 
translation  by  Sir  William  Jones  in  1789  of 
'Sakuntala,*  otte  of  the  masterpieces  of  Kali- 
dasa,  the  greatest  of  Sanskrit  dramatists.  The 
drama  of  China,  of  much  later  development, 
offers,  like  that  of  India,  many  points  of  differ- 
ence from  European  drama.  'The  earliest  ex- 
amples of  the  drama,  however,  are  found  in 
Greek,  and  with  these  we  may  begin  a  survey 
of  the  historical  development  and  the  general 
characteristics  of  the  literary  drama  of  Athens, 
Rome,   the  Middle   Ages  and  Modem   Europe. 

Athena.—  Greek  drama  had  its  origin  in  the 
dithyrambic  songs  chanted  by  the  choruses  who 
impersonated  the  satyr  followers  of  Dionysius 
in  the- festivals  in  honor  of  the  god.  Spoken 
verses  and  dialogue  were  after  a  lime  intro- 
duced in  the  midst  of  the  choral  odes,  and  from 
this  beginning  both  tragedy  and  comedy  even- 
tually developed.  To  Thespis  (650  a.c.)  is  cred- 
ited the  addition  to  the  chorus  of  an  actor  to 
fill  in  with  speech  and  mimiciy  the  intervals  of 
sin^t^  and  dandn^.  He  was  the  founder  of 
Attic    tragedy,    which    CMitinued    to    develop 
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rapidly  during  the  next  century.  The  c 
of  the  drama  with  the  worship  of  Dionysus  was 
maintained;  and  tragedies  were  performed  at 
prize  dramatic  contests  instituted  in  hoQoi  of 
the  god,  supported  by  the  state,  and  witnessed 
by  vast  concourses  of  citizens.  No  plays  sur- 
vive from  before  the  time  of  .£schylus  (b.  525 
B.c)  ;  and  to  him  and  to  his  immediate  success- 
ors, Sophocles  and  Eurijndes  in  the  5th  century, 
Attic  tragedy  owes  its  highest  development  and 
its  long-continued  eminence  and  influence  in 
the  dramatic  literature  of  the  wortd. 

The  dithyrambic  chorus,  originally  of  SO  men, 
-was  separated  into  four  choruses  of  12  or  15 
eadi.  and  plays  were  composed  in  groups  of 
four,  three  tragedies,  sometimes  forming  a  tril- 
ogy on  one  subject  but  later  usuall]r  on  discon- 
nected themes,  and  a  fourth  satyric  play,  re- 
taining the  satyrs  of  the  ancient  festivals.  Each 
slay  consisted  of  a  series  of  passages  of  dia- 
logue interspersed  by  the  odes  of  the  chorus. 
The  dialogue  introduced  various  persons  and 
developed  a  complete  storjj,  usually  taken  from 
mythology  and  dealing  with  the  life  of  some 
particular  hero.  Not  more  than  three  actors 
shared  in  the  dialogue  at  one  time,  the  second 
actor  having  been  introduced  by  .Sschylus, 
and  the  third  by  Sophocles.  The  chorus  occa- 
sionally took  part  in  the  dialogue*,  but  its  main 
function  was  the  singing  of  odes  with  accom- 
paniment of  music  and  dancing.  In  £schy!us 
the  chorus  is  of  great  importance,  and  its  ex- 
planations, advice,  and  lamentations  are  essen- 
tial to  the  representation  of  the  action ;  but  by 
the  time  of  Euripides,  its  part  is  subordinate 
and  its  odes  often  have  no  connection  with  the 
dialogue.  Although  subjects  were  drawn  from 
mythology,  and  the  same  story  was  often  treated 
bj;  several  dramatists,  large  freedom  was  per- 
mitted in  the  treatment  of  the  myths,  and  con- 
sequently there  is  development  in  subject  matter 
as  in  form.  .S^schylus  treats  the  myths  as 
supernatural  revelations  and  deals  with  the 
course  of  fate  or  Nemesis  rather  than  with  the 
conflict  of  human  motives.  Sophocles  is  inter- 
ested in  human  nature  and  in  moral  law,  in 
human  life  rather  than  in  the  supernatural. 
Euripides  treats  the  myths  with  free  invention 
and  in  a  realistic  and  even  skeptical  fashion, 
transforming  gods  and  heroes  mto  men  and 
women  of  the  day,  delighting  in  situations  of 
emotional  intensity,  and  making  the  passion  of 
love  for  the  first  tmie  of  capital  importance  as 


by  the  conditions  of  the  theatrical  performance, 
resulting  in  the  three  unities,  the  value  of  which 
has  been  the  subject  of  much  controversy  in 
modem  times.  The  unity  of  action  involved  the 
restriction  of  the  incidents  of  a  play  to  those 
Strictly  concerned  with  the  main  action;  the 
unity  of  time  confined  the  events  of  the  action 
to  a  single  day;  and  the  unity  of  'place  to  a 
single  place.  In  spite  of  these  and  other  re- 
strictions already  noted,  the  plays,  though  want- 
ing the  wealth  of  incident  and  the  variety  and 
surprise  common  to  the  best  modem  plays,  are 
by  no  means  bddng  in  human  interest.  More- 
over, they  represent  the  hei^t  of  poetic  Style. 
The  splendor  and  beamy  of  their  lanmia^  and 
the  exquisite  perfection  of  their  versihcatitMi  as 
well  as  the  power  and  truth  of  their  representa- 


tior  of  human  character  and  deed,  place  tbnn 
among  the  consummate  products  of  the  imagina- 
tion. After  the  5th  century  tragedies  continued 
to  be  numerous  and  popular  not  only  in  Athens 
but  in  other  Greek  towns;  and  later  the  pla^ 
of  the  great  dramatists  and  of  some  of  thnr 
successors  were  performed  in  Alexandria  and 
Rome.  Only  fragments  of  later  tragedy,  how- 
ever, have  survived. 

Comedy,  like  tragedy,  sprang  from  the  wor- 
ship of  Dionysus,  developing  from  the  frolic 
and  buffoonery  of  the  harvest  festival,  Farcef 
were  exhibited  early  in  the  6th  century,  but  the 
first  great  comic  writer  was  Aristophanes.  His 
comedies  were  satirical  and  burlesque  criticisms 
of  the  life  of  Athens  in  his  day,  dealing  with 
political  and  intellectual  tendencies  and  fash- 
ionable follies,  and  putting  no  limit  to  direct 
personal  satire.  Socrates,  for  example,  was 
caricatured  in  the  'Clouds'  and  Euripides  in 
the  'Frogs.'  Aristophanes,  however,  was  a 
lyrical  poet  as  well  as  a  great  humorist;  and 
his  comedies  are  medleys  of  satire,  caricature, 
wit,  humor,  buffoonery,  wisdom,  fantasy  and 
poetty.  This,  the  'old  comedy*  of  Athens,  was 
followed  in  the  4th  century  by  "middle  comedy* 
which  avoided  pcdilical  and  personal  matters, 
and  by  "new  comedy"  (320-250  B.C.),  the  an- 
cestor of  the  modem  comedy  of  manners.  The 
chief  representative  of  the  new  comedy  was 
Menander,  whose  woik  down  to  to-day  sur- 
vived only  in  fragments  and  in  the  translatiDns 
and  imitations  of  the  Roman  Terence,  but  who 
may  be  better  understood  if  recently  announced 
discoveries  answer  to  the  expectations  raised. 

Rome— The  early  development  of  the 
drama  in  Rome  seems  to  have  been  similar  to 
that  in  Greece  and  other  countries;  but  as  tw 
representatives  of  the  early  folk  drama  or  the 
Atellan  farces  have  survired,  it  is  impossible 
to  trace  any  peculiarities  in  its  national  aevelop- 
mcnt  Roman  drama  is,  indeed,  known  to  us 
only  in  the  works  of  three  writers,  the  comedies 
of  Plauius  and  Terence  and  the  tragedies  of 
Seneca.  In  this  late  development  it  is  only  a 
borrowing  from  the  Greek.  Terence,  aiming  at 
literary  excellence  and  protesting  against  the 
coarseness  and  brutality  of  his  audiences,  seems 
to  have  imitated  or  even  translated  Menander 
without  attempt  at  any  departure.  Plautus 
while  he  also  followed  the  new  comedy  of  the 
Greeks,  appears  to  have  derived  some  of  hi) 
characteristics  from  the  earlier  Roman  farces, 
and  at  all  events  exhibits  t  coars^ess  and 
directness  of  humor  suited  to  his  audience  and 
characteristic  of  Roman  taste.  Tliese  Roman 
comedies  served  as  models  and  incentives  for 
the  dramatic  writers  of  the  Renaissance,  and 
its  stock  characters  and  lively  intrigue  have  had 
an  influential  existence  down  to  the  present  day. 
In  the  same  way  the  tragedies  of  Seneca  served 
as  models  for  the  humanists  and  became  the 
main  classical  influence  upon  modern  tragedy. 
Probably  never  acted,  they  were  rhetorical  imi- 
tations of  Euripides  and  later  Greek  tragic- 
writers,  preserving  in  the  main  the  form  of 
Attic  tragedy,  dealing  with  the  most  sensational 
and  bloody  stories  from  Greek  mjrthology  and 
abounding  in  extravagant  declamation  and  sen- 
tentious philcsophiiing.  Still  another  inherit- 
ance for  future  ages  came  from  the  very  dregs 
of  the  Roman  theatre,  the  Minus.  The  theatre 
in  the  later  empire  ceased  to  b«  the  home  of  the 
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drama,  and  was  given  ovtr  to  Moody  spectacle 
atiA  indecent  pantomime.  Attacked  violently  by 
the  early  fathers,  it  ceased  -with  the  iriumph  of 
Christianity;  but  the  dispersed  mimes  became 
the  ancestors  of  the  travelivg  entertainers  of 
tbe  Uiddle  Ages,  and  the  traditions  of  clownery 
and  farce  were  banded  down  from  eenention 
to  generation. 

Tbe  Middle  Agei.,— After  the  destruction 
of  the  theatres  by  the  Christians,  alt  knowle^te 
of  the  clasakal  drama  or  theatre  practicallv  dis- 
appeared. An  extensive  and  mnltiform  orama 
arose  without  dependence  on  classical  precedent, 
never  in  any  nation  attaining  much  literary 
value,  but  of  interest  to  the  stndent  both  as  a 
most  significant  illustration  of  the  life  of  lon^ . 
centuries  and  as  a  potent  influence  upon  modem 
drama.  The  origins  of  this  mediseval  drama 
arc  various.  Games  and  sports  offer  their  share 
of  mimetic  performances,  tracing  back  appar- 
ently as  did  the  Dionysiac  festival  at  Athens  to 
early  celebrations  of  spring  and  harvest ;  and 
the  popular  entertainers,  the  direct  descendants 
of  the  Roman  mimes,  seem  to  have  exercised  an 
effect,  not  easily  traceable,  on  comedy,  especially 
on  the  farces  and  sottises  in  France.  The  main 
stream  of  medizval  drama,  however,  had  Its  ori' 
gin  in  the  Church  liturgy.  The  Churdi  service 
contained  many  manifestly  dramatic  elements: 
and  the  "oflices,"  especially  those  for  Easter  and 
Christmas,  were  gradually  expanded  into  little 
plays  that  grew  into  the  mysteries,  miracles 
and  moralities  of  later  times.  The  steps  in  this 
growth  cannot  be  traced  with  chronological 
exactaess,  but  the  process  was  one  of  secvilari- 
lation,  the  removal  of  the  play  from  the  service, 
from  the  Church  itself,  and  eventually  from  the 
hands  of  clerical  actors,  and  the  intrusion  of  the 
vernacular  and  its  final  triumph  over  the  Latin 
of  the  Churdi  service.  The  institution  of  the 
Festival  of  Corpus  Christi  {\XA,  confinned 
1311)  gave  new  support  to  these  nlays,  and 
during  the  I4th  and  15th  centuries  their  vogue 
under  control  of  the  guilds  and  other  lay  organ- 
izations became  enormous,  in  spite  of  the  pro- 
tests of  the  Church,  which  began  to  look  askance 
at  the  realistic  and  spectacular  treatment  of  the 

The  earliest  vernacular  play  is  the  Norman 
Adam  written  apparently  in  tie  12th  century; 
and  the  earliest  examples  of  Miracles  date  in 
the  13th.  The  typical  Miracle  was  a  dramatic 
adaptation  of  a  saint's  life  with  the  intercession 
of  the  Virgin  on  behalf  of  the  suffering  saint. 
In  French  drama,  the  miracles  are  to  be  distin- 
guished from  the  Mysferies,  which  dealt  with 
stories  from  the  Bible  and  which  ran  to  inor- 
dinate length,  the  entire  Bible  history  being 
treated  in  a  cycle  of  short  scenes.  These  cycles 
in  France  were  huge  conglomerates,  that  of  the 
Acts  of  the  Apostles  extending  to  62,000  lines 
and  occupying  40  days  for  its  performance.  In 
England  no  distinction  was  made  between  mira- 
cle and  mystery,  miracle  becoming  the  generic 
name,  although  few  plays  based  on  saints'  lives 
occur  After  the  institution  of  the  Cbrpus 
Christi  celebration,  miracles  came  irrto  the  hands 
of  the  town  ^ilds,  the  cycle  to  be  performed 
being  divided  into  small  plays  and  eacn  assi^ed 
to  a  particular  guild.  Four  great  collections 
ej^ist,  the  York  plays  (48  in  number),  Towneley 
(32),  Chester  (25)  and  Coventry  (42),  all  dating 
in  the  14th  or  early  ISth  century.    Each  follows 


the  sci«Mural  story  from  Creation  to  Judgment 
Day.  There  were  also  other  cycles  and  nany 
separate  plays,  and  the  performance  of  plws  tqr 
guilds  extended  to  nearly  every  town  of  imr 
portance  in  England. 

In  Italy  in  place  of  miracles  there  were  Saer* 
Rappresenlazioni,  and  in  Spun  and  Germany 
tbe  development  from  the  liturgical  to  the  full- 
fledged  miracle  or  nmiery  did  not  differ  greatly 
from  that  in  Enf^and  or  Prance.  Only  in 
Prance  did  the  drama  depart  extensively  fron 
religions  themes,  bMh  in  the  secular  mysteries 
and  also  in  farces  of  which  'PatfaeHn>  is  the 
best  example.  In  srate  of  tbe  sameness  and 
artlessness  of  tbe  rdigious  drama,  certain  elen 
ments  of  development  are  manifest  A  desire 
to  bring  the  story  home  to  illiterate  audiences 
led  to.  both  realistic  and  spectacular  enforce- 
ment; and  the  addition  of  Qnsodes  furnished  a 
needed  comic  rdief  and  eave  opportunity  foi* 
some  inventiveness.  Another  tendency,  not  so 
dearV  progressive,  was  didacticism  which  com- 
bining with  the  fondness  for  allegory  led  to  tfa« 
Morality,  a  presentation  of  a  moral  lesson 
throiuh  personified  abstractions.  Apart  from 
hs  allc^ty,  however,  the  morality  was  an  ad- 
vance in  requiring  invention  of  plots  and  in 
centring  the  interest  on  a  moral  conflict 

The  Rcnaimance.—  The  mediseval  drams 
bad  reached  a  Stage  that  held  some  promise  of 
further  development,  when  the  revival  Of  classi- 
cal learning  introduced  entirely  foreign  ele- 
ments and  immensely  hastened  dramatic  prog- 
ress. In  the  conflict  and  amalgamatian  of 
these  humanistic  and  medieval  elements, 
modem  drama  had  its  origin.  The  medtsval 
drama,  mainly  religious  in  theme,  servile  in  its 
adherence  to  sources,  ignorant  of  any  diatino 
tion  between'a  narrative  and  a  dramatic  fable 
and  blind  to  the  absurdity  on  the  stage  of  much 
which  might  be  essential  in  a  stor^,  permitted 
the  pi'esentation  of  all  lands  of  action  and  d»- 
lighted  in  discordant  combinations  of  the  comic 
and  the  tragic.  Against  stich  a  drama,  Ibtf 
humanists  protested  and  opposed  their  knowl- 
ed^  of  the  classics,  the  rules  and  proprieties  of 
which  they  sought  to  impose  on  tOe  theatre  of 
their  day.  Their  models,  however,  were  not 
the  Atheniati%_  but  Seneca  in  tragedy  and 
Plautus  and  Terence  in  comedy;  and  their 
imitations  lacked  the  authority  of  great  maders 
as  well  as  suitability  to  current  theatrical  con- 
ditions. The  classical  infiuence  proved  power* 
ful,  not  through  direct  imibtiona,  but  rather  in 
mod ifieat ions  of  mediaeval  forms  and  methods, 
in  widening  the  ran^  of  suhjects,  and  most  of 


t  witnessed  i 


the  various  nations  of 
Europe  this  conflict  between  medisevalism  and 
bmnanism  in  die  drama  as  in  otber  folds  of 
litetature  and  life,  Neo-Latin  playa,  vernacular 
fanitations  of  Seneca  and  Plautus,  miiacles, 
moralities,  interlodes  and  fanx^  every  variety 
of  form,  jostled  together  and  led  at  last  to  rec> 
OgniMd  standards  and  great  adiicvcment  In 
Spain  and  England,  espedaHy.  national  dramas 
arose  that  carried  on  meoisival  traditionk 
thouf^Ji  with  mnch  indebtedness  to  dassical 
fecundation. 

Italy.— Though  Italy,  sA  the  home  of  the 
Renaissance,  was  the  first  of  European  natiens 
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hnwaaiidc  infiaaice,  -tlie  Taried  inutationi  and 
Bxperiments  o£  the  15th  and  16th  centuries  failed 
to  result  in  a  national  drama  of  impo  nance. 
The  commedia  dell'  arte,  comedy  of  masks,  con- 
tinued to  hold  popular  favor,  and  the  raPpre- 
sentaxione  sacra  had  an  early  successor  in  Poli- 
tian's  'Orfeo'  aSOZ)  ;  but  in  the  main  the  medi- 
ktbI  forms  were  discarded.  Neither  trt^dy, 
thou^  attempted  by  Triasino,  Dolce,  Giratdi 
Cinthio  and  others  of  tntemational  reputation 
in  their  own  day.  nor  comedy,  which  attracted 
to  its  services  Aretino,  Madiiavelli  and  Arioalo, 
achieved,  with  a  few  exceptions,  either  literary 
*c  dramatic  exc^lence.  More  distinctly  nation^ 
in  character  and  of  wider  influence  on  other 
Uterature  than  either  tragedy  or  comedy  wb» 
a  new  dramatic  genre,  the  pastoral.  It  l^d  an 
early  begnnnins  in  Politian  s  'Orfeo,*  and  the 
•Aminta'  o£  Tasso  and  <II  Pastor  Fido'  of 
Guarini  created  a  dramatic  form  for  the  pastoral 
tradition  so  powerful  in  the  Renaissance. 

In  the  17th  century  tragediu  and  pastoral 

Slays  continued  in  abundance,  but  not  until  the 
Sill  centurjr  was  the  Italian  drama  again  of 
European  importance.  MaSeo'i  'Merope' 
(1714)  attracted  European  recognition,  and  thn 
«f>eras  of.  Apostolo  Zeno  and  Uetastasio  at- 
tained literarv  rank  and  vast  popularity.  The 
tvmuttedia  dell'  arte,  which  had  spread  b^Mnd 
Italy  and  was  maintaining  itself  in  Paris, 
look  a  new  departure  in  the  dramaCixed  fairy 
tales  of  Carlo  Gowd  (172&-1808).  Meantime 
Goldoni  revived  classical  comedy  of  mannerf^ 
waged  war  on  the  commedia  deW  arte  and  won 
for  himself  the  title  of  the  Italian  Moliere.  The 
tragedies  of  Alfieri  (1744-1803)  also  woti  a 
European  reputation  and  resulted  in  a  contin- 
uance of  classical  trage<b.  This  achievement 
of  the  18th  century  was  krgely  under  the  in- 
fluence of  French  taster  and  the  reaction  to 
tithcr  models  was  felt  in  Italy  aa  elsewhere 
under  the  impulse  of  the  Romantic  movement 
The  infludics  of  Shakespeare,  perceptible  in 
the  classic  tragedies  of  Monti  and  Foscolo,  be- 
came marked  in  the  Romantic  innovati<Mis  oi 
UauEoni  <fl.  1820).  DurinR  the  middle  of  the 
ientutv  the  popular  plays  ot  Pietro  Corsa  iUus- 
tnle  me  general  progress  in  technic,  and  at  the 
Uose  of  the  century  the  work  of  D'Annunzio 
and  others  gave  new  promise  for  the  poetic 

Spain— The  Renaissance  resulted  in  a 
more  complete  survival  of  mediaeval  conditions 
of  the  drama  in  Spain  than  in  any  other  nation 
of  Europe.  The  imitative  attempts  of  the 
hnmanists  made  little  impression  on  the  public; 
and  the  real  founder  of  the  Spanish  tncatre, 
Lope  de  Rueda  (fl.  1558),  though  not  man- 
flnenced  bv  classic  and  Italian  literature,  was  a 
practical  [uaywright  who  wrote  for  small  travel- 
ing companies  and  adapted  the  current  mediieval 
forma  to  please  the  taste  of  an  illiterate  public. 
Most  notable  of  his  dramatic  forms  was  the 
faso,  an  interlude  presenting  some  simple  inci- 
dent He  had  numerous  successors,  including 
JUan  de  la  Cusva,  who  declared  open  warfare 
a^unst  Seneca  and  chose  national  themes,  and 
the  great  Cervantes,  who  wrote  plays  without 
inueh  success.  Toward  the  end  of  the  16th  cen- 
tury the  great  period  of  the  Spanish  dtama  be- 
gins with  the  career  of  Lope  de  Vega.  In  the 
course  al  his  lifetime  die  theatre  was  firmly 
ertaUishcd  at  Madrid,  professional  activity  im- 


proved, the  national  diaracteristics  of  the  drama 
determined,  and  the  plays  of  Lope  awarded  a 
popularity  greater  than  that  ever  won  by  any 
dramatist  before  or  since  The  number  of  his 
plays  almost  passes  belief,  rising  perhaps  to 
1,800  full-length  plays  without  counting  many 
shorter  entertainments,  and  it  is  on  record  that 
he  composed  an  entire  play  in  a  single  day.  His 
work  is  consequently  marked  by  carelessness 
and  repetition ;  it  is  often  bardly  more  than  im- 
provisation, but  criticism  itaof  isi.  breathless 
when  it  considers  the  variety  of  his  inventimi 
and  the  cleverness  of  his  techmc  He  made  use 
of  every  kind  of  subject,  religious,  heroic,  ro- 
mantic or  realistic;  and  attempted  with  success 
every  fonn  of  current  drama,  tragedy,  histoiy, 
miracle,  morali^,  pastoral,  and  most  notably 
of  al^  the  conUdta  dt  capo  y  tipada,  the  cloak 
and  sword  play.  The  use  of  the  "point  oE 
honor*  as  a  motive  in  these  ^lays  of  gallantry 
and  intrigue,  tiie  importance  given  to  women  in 
the  action  and  the  employment  of  the  grocioto, 
a  comic  servant  of  me  type  of  which  Sancho 
Panxa  is  the  great  representative,  are  a  few 
of  the  contributions  due  mainly  to  Lope's  in- 
vention; but  it  is  useless  to  analyze  his  contri- 
butions to  a  drama  that  be  practically  made 
anew. 

The  height  of  Lope's  activity  was  at  the  be- 
l^nning  of  the  17th  century,  and  the  great  pe- 
riod of  Spanish  drama  contmued  until  the  deadi 
of  Olderon  in  1631.  In  Calderon  the  national 
drama  reached  its  acme.  Less  of  a  creative 
genius  than  Lope  and  inferior  to  him  as  a  play- 
wright, he  had  the  advantage  of  a  generation 
of  theatrical  and  dramatic  progress  and  he  pos- 
sessed great  genius  as  a  lyric  as  well  as  a  dra- 
matic poet.  The  themes  of  loyal^  to  the  king, 
devotion  to  the  Church  and  the  point  of  honor 
receive  greater  emphasis  in  his  hands  than  they 
had  before;  in  fact,  a  narrowness  of  motives 
and  a  sameness  of  character  detract  somewhat 
from  the  dramatic  power  of  his  pla^s.  Peihajn 
his  genius  is  the  most  characteristically  dis- 
played in  his  autos,  brief  allegorical  expositions 
of  the  miracle  of  transubstantiation  performed 
on  Corpus  (^risti  day,  and  late  successors  of 
the  old  religious  drama. 

In  the  18th  century  the  Spanish  drama,  like 
that  of  the  rest  of  Europe,  came  largely  under 
the  influence  of  French  taste  and  models,  though 
not  until  French  dramatists  had  found  inspira- 
tion in  the  plays  of  Spanish  masters.  Moratin 
was  the  most  successful  follower  of  Moliere; 
and  in  opposition  to  French  supremacy,  Ram6ii 
de  la  Cruz  composed  some  hundreds  of  farces 
or  sainetet,  very  like  the  old  pasor.  In  the  19th 
century  the  romantic  movement  made  itself  felt 
in  the  drama,  and  the  Dott  Alvaro  of  the  Duque 
de  Rivas  achieved  a  triumph  in  1835  similar  to 
that  of  Hernani  in  Paris.  Later  in  the  century 
Jost  Zorrilla  was  perhaps  the  most  popular  of 
dramatists,  and  at  the  present  day  the  plays  of 
Echegaray  have  attracted  international  interest 

France^— Ahhough  in  the  Middle  Ages,  both 
the  religious  and  secular  drama  received  a 
hi^er  development  in  France  than  in  any  other 
nation,  vet  in  the  16th  century  the  influence  of 
Italian  humanism  turned  French  men  of  letters 
away  from  national  to  classical  models.  The 
comic  drama  indeed  continued,  but  in  tragedy 
the  Senecan  exotic  was  for  the  time  triumphant 
jodelle's  <Cleopatre>  and  <Didon>  were  strict 
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jinitations  of  Seneca,  r^aiiung  emo  the 
choruses;  and  the  plays  of  Gamier  and  Mont- 
cbristien,  highly  esteemed  fay  the  literati  of 
Eiitope,  were  similarly  misdirected  efforts. 
Toward  the  end  of  the  16th  centurv  Alexander 
Hardy,  a  sldlful  pbywriabt,  made  iwe  both 
of  the  national  drama  and  of  Spanish  ronun- 
ticism  and  gave  vogue  to  the  genre  of  tragi- 
comedy and  estabhshed  the  rhymed  Alexandrine 
as  the  verse  to  be  employed  henceforth  in  the 
dtama.  Hardy's  plays  aided  in  mteresting 
people  of  culture  in  the  professional  theatre  and 
were  followed  by  a  generation  of  dramatic 
activity. 

A  well-established  theatre  and  a  cultivated 
audience  a»isequently  awaited  the  arrival  of  a 
great  dramaOc  poet  Comeille's  (1606-89) 
nrst  play  of  importance,  the  'Cid,'  was  based 
on  a  Spapish  original  and,  though  constructed 
with  admirable  conerence  and  condensation,  did 
not  adhere  to  the  three  unities.  For  this  it  was 
censured  by  the  French  Academy,  recently  in- 
stituted by  ttichelieu,  and  henceforth  Comeille 
adopted  their  cramping  limitations.  French 
tragedy  by  his  poweilul  exam^e  was  thus  com- 
mitted to  the  form  exampled  by  Seneca  and 
defined  by  die  Italian  humanists  thou^  tUual^ 
the  chorus  was  abandoned.  A  certam  gain  in 
simplicity  of  plot  and  conciseness  of  treatment 
was  thus  obtained  at  the  expense  of  a  narrow- 
ing of  incident  and  an  artificiality  of  characteri- 
zabon.  Corneille  dealt  with  heroic  deeds,  ex- 
alted character,  noble  sentiinents,  extraordinary 
situations.  Racine,  who  f  olio  wed  hira,  chose  less 
unusual  stories,  simplifving  the  action  even 
more  than  Corneille,  and  excelled  in  the  analy- 
sis of  passion.  Love  is  the  dominant  motive  m 
his  plays  and  the  heroines  are  the  persons  for 
whom  he  seeks  our  s^nipathy.  Melodious  and 
dramatic  as  his  verse  is,  it  carries  an  impression 
of  artificiality,  at  least  to  foreigner^  perhaps 
largely  on  account  of  the  conventionalized  lan- 
guage demanded  by  the  courtly  and  so|4iiiti- 
cated  audiences  to  which  he  appealed.  French 
tragedy  represents  ihe  elegance  of  the  court  of 
Louis  XIV^  as  English  tragedy  represents  the 
stirring  activity  of  Elizabethan  England,  and  as 
Sophoclean  tragedy  represents  the  cumiinatioii 
of  Athenian  civilization. 

The  greatest  French  dramatist,  however,  was 
a  writer  of  comedies.    An  actor,  and  a  manager 


>  the  full  employment  of  his  powers,  Hil 
early  experience  taught  him  the  means  of  win- 
ning his  audience,  and  he  availed  himself  of 
every  known  resource  in  strengthening  his  dra- 
matic facility.  The  Italian  comedy  of  masks, 
the  plays  of  Plautus  and  Terence  and  the 
methods  and  themes  of  Spanish  drama  were  all 
drawn  upon  by  him  in  his  conquest  of  every 
department  of  comedy.  His  masterpieces,  at 
once  triumphal! tl);  effective  on  the  stage  and 
tnost  penetrating  in  their  revelation  of  the  ab- 
snrdities  and  w^knesses  of  human  nature,  have 
B  fresh  appeal  to  every  reader  to-d^  through 
their  humor  and  their  philosophy,  and  they  have 
remained  these  200  years  the  unapproached 
models  of  modem  comedy. 

Corneille,  Racine  and  Moliire  continued  the 
great  models  of  drama  through  the  18th  century 
evei^here  in  Europe,  and  naturally  most  of 
^  in  France.     Lesage,  Mativanx  and  Beau- 
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marchais  were  the  leading  followers  of  Uoli^re; 
and  the  classical  tragedy  received  new  authority 
through  the  weight  of  Voltaire's  precept  and 
example.  A  new  species  of  drama,  however, 
arose  that  violated  the  classical  restrictions  on 
comedy  and  tragedy.  The  tearful  comedy, 
'Comedie  larmoyante,'  pathetic  and  sentimental, 
bad  a  considerable  popularity  in  England  and 
France,  and  was  sustained  by  the  criticism  and 
plays  of  Diderot  Blending  with  another  spe- 
cies, the  tragidie  bourgeoise,  tr^edy  of  common 
life,  this  tearful  comedy  has  indeed  continued 
as  a  recognized  species  under  the  name  of 
drome.  In  the  early  19th  century  the  skilful 
mechanism  of  Scribe  achieved  popular  success 
without  obeying  the  rules,  but  it  was  not  until 
the  performance  of  'Hemanl'  (1830)  that  the 
romantic  liberation  from  the  pseudo -classical 
restrictions  was  assured.  The  poetical  brilliancy 
of  Victor  Hugo  and  the  spontaneous  inventive- 
ness of  the  elder  Dumas  created  a  romantic 
drama,  essentially  melodramatic  perhaps,  but  at 
least  overwhelming  the  pseudo-classical  preten- 
nons.  During  the  middle  of  the  century,  when 
in  other  nations  the  acted  drama  had  ceased  to 
be  a  serious  department  of  literature,  it  stiU  held 
its  own  in  France  in  the  plays  of  the  younger 
Dumas,  Augier  and  others.  Until  the  advent  of 
Ibsen,  Its  serious  study  of  contemporary  society 
offered  the  most  hopeful  sign  of  the  rcinvigo- 
ration  of  the  drama,  and  its  technical  excellence 
was  the  model  of  alt  other  theatres.  More  re- 
cently the  varied  work  of  many  dramatists,  as 
Hervieu  and  Rostand,  oSers  evidence  that 
French  eminence  in  modern  drama  is  still  to  be 
maintained. 

Bn^land.— In  England,  as  in  Spain,  the 
humanists  failed  to  impose  upon  the  drama  the 
rules  suiqiosedly  based  on  dassical  precedent, 
but  in  no  other  nation  was  the  classical  influ- 
ence a  more  powerful  germinating  force.  Medi- 
icval  forms  variously  mo<Ufied  continued  to  sur- 
vive, but  in  'Ralph  Roister  Doister>  (1552) 
and  'Gorbodier*  (1561),  comedy  and  tragedy 
appear  as  highly  developed  forms.  Though 
similar  academic  attempts,  especially  in  Senecan 
tragedy,  followed  for  some  years,  the  establish- 
ment of  the  first  London  theatre  in  1576  marked 
the  triumph  of  the  professional  cc»upaniea  over 
their  amateur  and  academic  rivals.  A  doten 
years  later  the  advent  of  a  group  of  clever  poets 
determined  the  course  of  the  popular  drama  and 
prepared  the  way  for  Shakespeare.  The  genius 
of  Marlowe  (156+-1593)  brought  poetry  to  the 
dieatre  and  raised  the  prevailing  popular  forms 
to  dramatic  and  literary  effectiveness.  He  re- 
made history  and  tragedy  with  an  utter  dis- 
regard for  classical  rules  and  yetj  in  stute 
of  die  violence  and  spectacle  with  which 
be  delighted  his  audiences,  he  made  his  blank 
verse  a  noble  and  a  dramatic  expression 
of  human  passions  and  aspirations.  Kyd 
borrowing  from  Seneca  the  atory  of  re- 
venge and  the  accompanying  jposts  and 
horrors  created  a  special  type,  tne  tragedy 
of  blood  In  comedy  Lyly.  and  Greene  were  the 
most  notable  innovators,  the  former  producing 
artificial  and  courtly  pUys,  lyrical,  spectacular 
and  abounding  in  witty  repartee,  the  latter  intro- 
ducing romantic  comedy  with  its  averted  trag- 
edy and  sentimental  treatment  of  love.  In  all 
these  plays  there  was  rarely  any  attempt  to  fol- 
low the  three  unities,  or  to  restrict  in  anjr.w^ 
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the  presentation  of  the  story  uijon  the  stage. 
The  primary  aim  of  each  dramatist  was  to  tell 
his  story  so  as  to  please  his  audience,  but  each 
was  also  a  poet,  thrilled  with  the  spirit  of  the 
years  of  the  Armada  and  ardent  for  the  glories 
of  the  new  poesy. 

After  these  innovators  came  Shakespeare. 
This  is  no  place  for  even  a  summary  of  his 
achievement,  but  it  may  be  noted  that,  begin- 
ning as  a  remaker  of  old  plays  and  an  imitator 
and  adapter  of  the  various  ponular  ^^s,  he 
was  throughout  his  career  conditioneo  by  the 
efforts  of  his  fellow  dramatists  and  the  demands 
of  the  London  theatres.  His  masterpieces  are 
the  culmination  of  a  most  varied  and  virile 
dramatic  period.  The  most  marvelous  of  his 
gifts,  his  faculty  of  expression  and  his  knowl~ 
edge  of  human  nature  correspond  to  the  two 
great  eitcelleocies  of  Elizabethan  drama,  its 
poetry  and  its  characterization.  The  blending 
of  wit,  drollery,  sentiment  and  fantasy  that 
makes  his  comedy  so  enchanting  and  the  enor- 
mous range  of  situation  and  character  that  dis- 
plays his  creative  genius  as  supreme  were  the 
outcomes  of  the  freedom  of  the  stage  from 
restrictions  and  of  the  adventurous  audacity 
with  which  the  Elizabethan  playwrights  tried 
their  hands  at  everything. 

The  development  of  Shakespeare's  art  was 
in  a  measure  paralleled  chronologically  by  the 

B'neral  development  of  the  Elizabethan  drama. 
uring  the  last  half  of  his  career,  perhaps  in 
part  from  the  survival  of  classical  influences, 
the  other  dramatists  were  like  him,  freeing 
themselves  from  much  of  the  lawless  absurdity 
of  earlier  days.  Foremost  among  the  reformers 
was  Ben  Jonson  (q.v.)  who  sought  to  impose 
on  the  popular  drama  as  much  as  possible  of 
classical  regularity  and  propriety.  He  was  at 
his  best  in  a  kind  of  drama  that  Shakespeare 
did  not  attempt,  the  "comedy  of  humours," 
plays  dealing  with  the  manners  of  the  day; 
sometimes  conventionalized  by  too  close  adher- 
ence to  Latin  models,  but  again,  as  in  'Bartholo' 
mew  Fair,'  transcending  anything  else  in  Eng- 
hsh  drama  in  the  humor  and  truth  of  their 
realism.  Of  the  other  great  names  of  the  period 
■     ■       "  '  1   for 


sxtraordinary  cleverness  of  inveiition  and  fa- 
cility of  expression  and,  like  their  contempora- 
ries in  Spain,  relied  on  complexity  of  plot  and 
ingenious  alterations  of  suspense  and  surprise. 
The  heroic  romances  of  their  collaboration  and 
the  lively  comedies  of  Fletcher's  later  years, 
thon^  long  popular  and  influential  on  the 
stage,  lacked  the  moral  vigor  that  had  been 
characteristic  of  the  16th  century  drama  and 
thus  supply  one  of  the  earliest  symptoms  of  the 
decline  of  the  drama.  Under  James  I,  indeed, 
the  drama  no  longer  reflected  a  vigorous  na- 
tional spirit,  but  rather  a  corrupt  and  immoral 
society,  and  the  poets  no  longer  felt  the  stimulus 
of  a  free  field  for  exploration  and  discovery, 
but  wrote  tinder  the  overshadowing  influence  of 
the  great  masteriMeces  of  their  immediate  pred- 
ecessors. Massinger,  Ford,  Middleton,  Web- 
ster, Shirley  and  others  produced  plays  of  great 
beauty  and  power,  but  their  best  work  exhibited 
no  marked  departure  from  the  past,  and  in  one 
way  or  another  marked  a  moral  and  artistic 
decline. 

Though  the  Restorjrtion  brought  in  French 


tastes  and  modds,  the  iiducnce  of  the  gnat 
Elizabethans  continued  potent  The  heroic 
plays,  written  in  ihymed  verse  and  drawn  frmn 
French  romances  and  drainas,  carried  on  the 
methods  of  the  heroic  plays  of  Beaumont  and 
Fletcher,  and  the  ctHnedies,  written  under  the 
inspiration  of  Uoli^re,  depended  largely  on  the 
examples  of  Fletcher  and  Jonson.  Shakespeare's 
tragedy,  though  modified  and  deformed  to  suit 
the  taste  of  the  day,  was  dominant  to  the  the- 
atre. Jeremy  Collier's  famous  attack  on  the 
immorality  of  the  stage  made  an  end  to  a  period 
that  includes  Wycheriey,  Otway,  Congreve  and 
Dryden  and  that  rivalled  the  ElizaBethan  in 
the  suprema^  of  the  drama  over  other  forms  of 
literature.  The  divorce  between  literature  and 
the  theatre  thus  proclaimed  has  never  in  the 
centuries  since  been  completely  annulled. 

In  the  18th  century,  while  French  examples 
dictated  English  literary  drama,  they  never  won 
much  hold  on  the  theatre.  Frigid  imilations 
of  the  pseudo-classical  form  such  as  Addison's 
'Cato'  and  Johnson's  'Irene'  were  abundant, 
but  even  these  literary  imitations  soon  began  to 
reflect  fUizabethan  models.  In  conxciy  Steele's 
sentimental  plays  correspond  to  the  tearful 
comedy  of  France,  and  Liilo's  domestic  trage- 
dies, based  on  Elizabethan  predecessors  and  of 
importance  abroad  as  well  as  at  home  in  break- 
ing the  classic  fetters,  correspond  to  the  tragedie 
bourgeoise.  The  vogue  of  the  sentimental  in 
comedy  was  broken  by  Goldsmith's  'She  Stoops 
to  Conquer' ;  and  in  Sheridan's  'Rivals'  and 
'School  for  Scandal,'  English  comedy  of  man- 
ners reached  a.  height  not  since  surpassed  "Ilie 
Romantic  Movement  dealt  the  death  blow  to 
the  vestiges  of  jweudo-classicism  still  surviving, 
but  was  peculiarly  sterile  in  positive  achieve- 
ment. The  romanticists  essayed  the  drama,  but 
neither  Lamb,  Wordsworth  nor  Coleridge  suc- 
ceeded on  the  stage,  and  Byron  and  Shelley 
wrote  without  the  stage  in  view.  Eji^lish  writ- 
ers in  the  19th  century  were  too  indifferent  to 
theatrical  techntc  to  produce  effective  plays. 
Tennyson,  Browning,  Arnold  and  Swinburne 
have  all  written  dramas,  but  they  beloi^  to 
the  hybrid  "closet  drama"  that  separates  itself 
from  the  stage.  At  present  in  the  poetical  i^^ 
of  Mr.  Stephen  Phillips  and  the  technically 
sldlful  studies  of  social  conditions  by  Mr.  Pinero 
we  may  discern  signs  in  England  as  on  the  Con- 
tinent of  a  revival  of  serious  dramatic  activity 
and  of  the  reunion  of  literature  and  the  theatre. 

Germany. —  The  modem  drama  had  no  inde- 
pendent devekipment  in  Germany  until  the  sec- 
ond half  of  the  18th  centurv,  when  Lessing  took 
the  lead  in  the  attack  on  the  prevailing  French 
conventions.  His  own  plays  gave  support  to  his 
preaching  and  Goethe  and  Schiller  in  their  earl^ 


take  high  rank  as  literature,  Schiller's  'Wilhefan 
Tell'  and  'Maria  Stuart'  being  perhaps  the  best 
of  the  romantic  dramas.  Most  of  &e  drama  of 
the  storm  and  stress  period  was  intended  for 
readers  rather  than  for  spectators,  but  the  plays 
of  Kotrebue,  thouffh  with  little  pretensions  as 
literature,  were  skilful  in  their  adaptation  to 
the  temper  of  the  time  and  to  re(|uirements 
of  the  nieatre,  and  carried  everything  before 
them  in  the  theatres  of  Europe  and  America. 
The  literary  drama  had  a  host  of  more  worthy 
followers  through  the  19th  oentiur.  the  career 
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of  the  Austrian  Grillparzer  (1791-1871)  bdng 
the  most  notable.  Recently  romanticbm  has 
given  way  to  the  realism  of  Ibsen,  and  perhaps 
the  most  brilliant  accomplishments  of  the  pres- 
ent have  come  from  the  renewed  activih'  in  the 
German  drama,  especially  in  the  plays  of  Suder- 
mana  and  Haupdnann. 

Scandinavia.— The  Scandinavian  drama  first 
becomes  of  European  importance  in  the  work  of 
Ibsen.  Beginning  with  historical  dramas  follow- 
ing the  prevailing  Tomantic  fashion,  he  ad- 
vanced to  the  amazingly  fantastic  and  original 
'Peer  Gynt,'  and  then,  in  self-imposed  exile 
from  Norway,  produced  the  series  of  social 
dramas  that  are  influencing  so  pervasively  the 
theatre  of  the  modem  world.  Both  by  thdr 
profound  criticism  of  modem  life  and  by  their 
technical  reforms,  they  seem  likely  to  mark  the 
beginning  of  a  new  era  in  the  history  of  the 
drama.  Written  in  concise,  unadorned  prose, 
free  from  the  soliloquies  and  lyrics  and  em- 
bellishments that  romanticism  confirmed,  they 
return  to  the  simplicity  and  directness  of  the 
Gredcs;  and  at  the  same  time  are  as  modern  in 
technic  as  in  the  problems  and  the  psychology 
that  they  present. 

America. —  America  has  long  had  a  theatre 
of  importance  but  ntrt  a  drama.  The  first  theatre 
in  1766  was  followed  after  the  Revolution  by 
the  first  important  acted  play  by  an  American 
—  the  'Contract"  by  Royall  Tyler,  afterward 
chief  justice  of  Vermont,  WiHiam  Dunlap,  the 
first  dramatist  of'influence,  translated  from  the 


establishment  of  the  theatre  as  a  social  institu- 
tion of  importance  and  has  been  followed  by 
frequent  visits  from  most  of  the  great  European 
actors;  and,  since  Forrest  played  Dthello  in 
1826,  there  has  been  a  famous  succession  of  dis- 
tinguished American  actors.  The  drama,  how- 
ever, has  in  the  main  continued  servile  imita- 
tion of  European  models.  After  fCotzebue, 
Scribe  and  Sardou  were  translated  or  .imitated 
here  as  elsewhere,  and  the  reproduction  of  for- 
eign plays  to  the  discouragement  of  American 
authors  was  fostered  until  1891  by  the  absence 
of  any  international  co^right.  The  develop- 
ment of  the  drama  in  Europe  during  the  19th 
century  has.  however,  been  paralleled  in  some 
degree  in  the  United  States.  There  has  been 
the  same  advance  in  technic;  the  same  conflict 
between  romanticism  and  realism,  and  the  same 
powerful  influence  of  the  novel  upon  the  drama. 
This  last  influence  has  been  perhaps  stifling 
nther  than  stimulating  and  has  led  recently  to 
a  great  popularity  of  dramatiud  novels,  of 
which  'Uncle  Tom's  Cabin'  at  least  has  had  an 
international  vogue.  More  promising  for  the 
future  of  a  national  drama  has  been  the  tend- 
ency to  present  various  phases  of  American 
lite  illustrated  by  the  success  of  the  <01d 
Homestead'  and  by  the  more  worthy  plays 
of  Mr.  Bronson  Howard  and  Mr.  Augustus 
Thomas, 

The  Twentieth  Ceotaryv— The  20th  twrtury 
has  witnessed  a  rcroarkable  development  in  the 
drama  of  Europe 'and  America,  and  this  has 
been  accompanied  by  changes  in  the  stage  pres- 
entation wnidi  may  be  described  as  revolu- 
tionary. The  revolution  of  the  theatre  is  still 
in  process,  and  no  one  can  say  with  certainty 
v^t  will  be  its  outcome.    But  the  artistic  pro- 
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ductions  of  Rcinhardt  in  Geniuny,  Backer  and 
others  in  England,  have  been  accompanied  by 
great  popular  interest  in  the  drama  and  many 
efforts  to  suit  the  theatre  to  the  t)roletariat  In 
the  United  States,  the  changes  in  the  stage  have 
lagged  somewhat  behind  the  European  experi- 
ments, but  they  are  manifest  in  two  quite  oppo- 
site directions.  First,  the  number  of  "little 
theatres"  with  stage  and  auditorium  suited  to 
literary  or  intellectual  drama  have  multiplied 
rapidly.  Second,  the  giving  of  great  spectacles 
or  outdoor  pageants  indicates  a  step  in  brining 
the  theatre  to  the  people.  Manifestly,  the  old 
theatre  of  the  nineties  no  longer  suffices  for 
the  man^  dramatic  enterprises  of  our  day;  and 
there  is  m  the  process  of  creation  a  new  theatre 
far  more  varied  and  flexible,  and  more  con- 
sonant with  dramatic  originality. 

It  is  indeed  a  vast  development  of  dramatic 
originality  which  has  caused  the  theatre  to 
change  its  forms  and  manners.  Everywliere 
young  men  of  imagination  have  been  turning 
their  talents  to  the  drama  and  finding  in  it 
potentialities  of  popular  appeal  not  possessed 
even  by  the  novel  and  the  short  story.  Undoubt- 
edly a  great  influence  in  this  modem  dramatic 
revival  has  been  the  work  of  Ibsen.  The  stage 
of  every  country  has  felt  the  force  of  his  inspi- 
ration and  has  welcomed  realistic  studies  of  cur- 
rent manners,  intellectual  discussions  of  social 
problems  and  symbolic  interpretations  of  life, 
all  of  which  owe  somediing  to  the  great  Scandi- 
navian. Bnt  the  dramatic  revival  has  not  been 
distinguished  merely  by  the  realism,  social  dis- 
cussion and  symbolism  which  Ibsen  initiated. 
Poetry  has  reasserted  its  place,  and  Romance 
has  never  vielded  its  hold  on  the  stage.  More- 
over, the  drama  of  the  20th  century  tias  by  no 
means  had  a  uniform  international  develop- 
ment. One  of  its  most  striking  characteristics 
has  been  the  reappearance  of  strong  national 

feculiarities.  These  have  been  most  marked  in 
reland  and  Russia;  but  there  is  no  nation  in 
Europe  where  playwrights  are  not  striving  to 
express  national  peculiarities  and  aspirations 
upon  the  stage;  and  in  the  United  States  the 
chief  merits  of  the  new  drama  are  its  obser- 
vation and  interpretation  of  American  life. 

In  Ireland  the  Celtic  renaissance  resulted  in 
the  establishment  of  a  literary  theatre  and  die 
appearance  of  a  national  drama  distinguished  by 
the  plays  of  Yeats,  Synge  and  a  group  of  en- 
terprising lesser  dramatists.  In  Russia,  Tolstoi, 
Gorky  and  other  novelists  have  enriched  the 
drama,  and  the  stage  has  attracted  in  Andreyev 
a  writer  of  fantastic  but  powerful  originality. 
In  Scandinavia  Ibsen's  pessimism  has  been  car- 
ried on  in  the  morbid  work  of  Strindberg,  who 
may  perhaps  be  credited  with  bringing  to  the 
fore  one  of, the  characteristic  dramatic  forms 
of  the  time  —  the  one-act  play.  In  Germany 
neither  Sudermami  nor  Hauptmann  has  quite 
realized  his  early  promise,  and  in  men  like 
Fulda  and  Wedekind,  or  in  the  Austrian, 
Schnitzler,  it  is  difBcull  to  discover  any  notable 
advance.  In  French,  however,  among  a  multi- 
tude of  clever  and  intellectual  playmalcers  there 
arc  at  least  three  of  great  international  in- 
fluence—  Brieux,  Rostand  and  the  Belgian 
Maeterlinck.  Brieux  is  a  propagandist  who  sac- 
rifices art  to  moral  causes,  and  to  special  causes 
at  that,  bnt  he  has  succeeded  in  stirring  the  world. 
Rostand  and  Maeterlinck  are  romanticists. 


.Google 


810 


DSAHA  — DRAMA  LEAGUE    OP  AUERICA 


and  ihe  former  by  his  poetic  virtuosity,  and 
the  latter  by  the  versatility  of  his  theatrical 
experiments,  have  done  much  to  maintain 
romance  and  fantasy  on  the  modern  stage. 
The  problems  of  sex  and  the  disasters  of  love 
continue  to  be  the  chief  themes  of  continental 
drama,  and  this  preoccupation  with  a  neurotic 
eroticism  finds  its  most  sensational  exponent  in 
the  Italian  D'Annunzio,  who  mingles  g^^t 
tyrical  beauty  with  abnormal  brutality.  In  Spain 
the  chief  figure  has  been  Echergaia)[,  whose 
melodramatic  and  rhetorical  romanticism  was 
tinctured  in  his  later  works  by  Ibsen-like  sym- 
bolism; but  a  swarm  of  plays  are  maintaining 
the  popularity  of  the  threatres. 

In  England  Jones  and  Pinero,  who  were 
among  the  &rst  to  feel  the  inspiration  of  Ibsen, 
have  continued  to  write  copiously;  and  brilliant 
studies  of  satire  and  contemporary  manners 
have  been  contributed  by  Galsworthy  and  Bern- 
ard Shaw,  while  romance  and  sentiment  have 
found  a  notable  spokesman  in  Bartie.  Shaw's 
plays  have  been  as  successful  in  Germany  as 
m  England;  and  all  three  dramatists  have  found 
an  eothusiastic  public  on  this  side  of  the  ocean. 
In  the  United  States  no  dramatist  of  interna- 
tional eminence  has  emerged,  but  the  individual 
Slays  of  Thomas,  Gillette,  Sheldon,  Walter, 
foody,  Mackayc  and  others  have  given  evi- 
dence that  the  new  methods  and  ideas  are  at 
work.  There  are  man^  signs  that  America  will 
take  an  active  part  in  me  further  advances 
which  seem  sure  to  distinguish  the  drama  of 
the  20th  century. 
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Ashley  H.  Thobhdiei^ 
of  English,  Columbia   University. 

DRAMA,  CenBorBhip  of,  c€Bcial  super- 
vision of  plays  and  stage  productions  in  the 
interests  of  public  morality.  In  the  United 
States  this  is  covered  by  the  law  governing  pub- 
lic morals,  which  enables  a  play  to  be  suppressed 
if  any  overt  act  is  committed  which  is  consid- 
ered immoral.  In  England  preventive  Kusor- 
ship  of  the  drama  dates  from  the  reign  of 
Henry  VIII,  and  under  Elizabeth  in  1545  the 
master  of  the  revels  was  appointed  dramatic 
censor.  In  1624  the  appointment  was  trans- 
ferred to  the  lord  chamberiain's  office.  The 
necessity  of  placing  a  curb  upon  the  license  of 
the  theatre  in  the  use  of  political  satire  led  to 
the  act  of  1737  which  legalized  the  lord  cham- 
berlain's authority  and  established  a  regular 
censorship  which  became  particularly  active  in 
the  early  years  of  the  reign  of  (ieorge  III,  By 
the  provisions  of  Acts  6  and  7  Vict.,  c.  68,  new 
plays  or  additions  to  old  plays  must  not  be 
acted  for  hire  at  any_  theatre  in  Great  Britain 
until  they  have  received  the  sanction  of  the 
lord  chamberlain,  under  a  peialty  of  $250  for 
each  performance  and  the  forfeiture  of  the 
building's  license.  This  power  is  vested  in  the. 
■official  examiner  of  stage  plays"  attached  to 
the  lord  chamberlain's  office.  The  liccnsinjg 
of  theatres  is  vested  in  the  county  council,  and  is 
usually  exercised  by  the  presiding  justice  of 
peace  of  the  district 

DRAMA  LEAGUE  OP  AMERICA,  an 
organization  founded  at  Evanston,  111.,  25  April 
1910.  Its  aim  is  to  crowd  out  vicious  plays  by 
attending  and  commending  good  plays  and 
building  up  audiences  for  them  through  study 
classes,  reading  circles  and  lectures ;  to  aid  in 
the  restoration  of  the  drama  to  its  honorable 
place  as  the  most  democratic  medium  for  the 
self-expression  of  the  people.  As  new  plays 
are  produced,  the  play-going  committee  attends 
them  and  reports  hy  means  of  bulletins  on  those 
that  conform  to  certain  critical  standards. 
These  bulletins  are  sent  by  mail  to  all  members 
of  the  league  and  to  all  affiliated  clubs  or  other 
organizations  that  belong  to  the  league.  The 
league  does  not  censor.  If  it  approves  a  play, 
the  members  are  urg«]  to  support  it  —  if  it  dis- 
approves, it  remains  silent  'The  circuit  commit- 
tee organizes  audiences  id  advance  of  a  league 
play  in  a  small  town  so  that  the  managers  are 
assured  of  sufficient  support  to  venture  to  bring 
to  a  town  a  play  wluch  otherwise  would  not 
have  visited  it.  The  educational  department  of 
the  league  is  made  up  of  experts  who  endeavor 
to  introduce  drama  through  its  study  courses  is 
all  study  clubs  of  the  country,  to  equip  libraries 
with  suitable  works  on  the  drama,  in  short,  to 
create  by  every  means  a  better  understanding  of 
drama.  The  league  has  made  rapid  progress, 
having  now  a  total  of  60  branches,  with  mem- 
bers in  48  States,  in  England,  France,  China, 
Australia  and  in  Canada.  Its  total  membership 
is  23,089,  and  through  affiliated  clubs  over  200,- 
000.  The  fee  for  direct  membership  for  the 
individual  is  $1,  for  a  club  $2,  for  a  supporting 
member  $5.  for  a  life  member  $100.  The  Drama 
League  Monthly,  its  official  organ,  is  vublished 
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eadi  month  except  Jtme,  July  and  August,  and  is 
sent  free  to  all  members.  Wonderful  pageants 
have  been  successfully  conducted  in  many  - 
cities  under  its  auspices,  and  the  League  waa 
entirely  responsible  for  the  nation-wide  cele- 
bration of  the  Shakespeare  Tercentenary  with 
I»tgeants  and  masques  in  over  2,000  difFerent 
cities.  The  national  headquarters  of  the  League 
arc  in  Washington,  D,  C. 

DRAMA  SOCIETY,  The,  a  New  York 
organizatiou  of  art-loving  playgoers  on  a  basis 
that  secures  to  regular  mefubCTS  of  the  Society 
the  best  seats,  for  the  best  productions  •^ily,  at 
the  box-office  price.  There  are  no  dues  and  tio 
initialioD  fees.  The  only  condition  imposed  is 
that  the  members  yearly  attend  10  productions 
found  worthy  of  the  iotellisent  playgoers,  withia 
the  first  month  after  production.  By  ensuring 
that  intelligent  plays  receive  immediate  attend^ 
ance  and  financi^  support,  the  society  eH' 
caura.ges  the  better  forms  of  dramatic  art 
Every  intelligent  play  receives  at  once  an  iiv- 
telligent  hearuig,  nnancial  support  and  the  very 
best  advertising  —  the  report  of  discriminating 
people  who  have  seen  it.  Artistic  plays  aie  thus 
guaranteed  a  considerable  measure  of  success. 
In  this  way  it  is  ensured  that  more  good  plays 
are  produced  and  that  no  really,  excellent  play 
shall  fail.  Instead  ai  attempting  to  organize  an 
artistic  theatre,  the  Societ;^  aims  to  organize  an 
artistic  and  discriminating  audience.  The 
treasurer  of  the  society  is  Mr.  Thomas  W. 
Lamont.  23  Wall  street.  New  York. 

Sew 

DRAMATIC  ARTS,  American  Acad- 
emy of,  a  school  of  dramatic  arts,  established 
by  FrankUn  Sargent  in  New  York  in  1884  and 
chartered  by  the  regents  of  the  State  of  New 
York  in  1889.  Its  object  is  to  train  pupils  for 
the  stage.  It  offers  a  two  yeats'  course,  includ- 
ing opportunities  for  public  appearances.  The 
Academy  took  charge  of  the  dramatic  school 
of  the  Empire  Theatre  in  1897.  Several  plays 
are  produced  aimually  by  members  of  the  grad- 
uating class. 

DRAMMBN,  drarn'mCo,  Norway,  soapott 
at  the  mouth  of  die  Dnnnmen  River,  an  an  ann 
of  the  Christiania  Fjord,  33  miles  southwest  of 
Christiania.  The  town,  which  has  been  practi- 
cally rebuilt  since  the  Irres  of  1866  and  IgfO,  Is 
picturesquely  situated  between  two  chains  of 
high  hills.  The  river  divides  the  town  tnt6 
three  parts  which  are  connected  by  bridges. 
The  princijMl  manufactures  are  woolen  and  cot- 
ton goods,  iron  work,  lumber  and  tobacco,  and 
there  are  also  several  ssw-milts  and  ship-yards. 
Its  trade  is  chiefly  with  Holland  and  England. 
It  is  the  second  port  in  the  kingdom  for  the  ex- 
port of  timber.  It  also  eitporta  rinc,  nickel  and 
cobalt.  Nearby  are  large  salmon  fisheries.  Pop. 
23,091. 

DRANESVILLE.  Btttk  of.  Dtvnesvaie 
IS  on  the  Alexandria  and  Leesborg  tum^ke,  Id 
miles  northeast  of  Washington:  and  20  Dec. 
1861,  to  collect  a  supply  of  forage  near  then,' 
Gen,  E.  O.  C  Ord,  with  his  brigade  of  Pennsyl- 
vania Reserves,  the  First  Pennsylvania  Rifles,  a 
battery  of  four  guns  and  a  detaclmie;it  of' cav- 
alry ~ui  all   about  3,900  men,— moved  frwn 


It  happened  the  same  morning  Geti.  J.  £.  K 
Stuart  started  from  the  Omfederate  lines  at 
Centreville  with  a  brigade  of  htfantry,  150  <av* 
airy,  four  guns  and  about  30O  wagons,  to  gadMt 
hay  near  Dranesville;  and  he  was  so  engaged 
TiAen  he  heard  that  Ord  was  approacfamgl 
Fearing  for  the  safety  of  his  train,  and  believ' 
ing  that  the  only  way  to  save  it  was  to  attack 
Ord,  he  advanced'for  that  purpose,  at  the  samti 
time  ordering  his  wagons  back  to  CcntreviUei 
Stuart  attacked  with  great  impetuosity,  and  after 
a  severe  fight  of  two  hotlrs  was  defeated  and 
retreated  to  CenirevJIle,  with  a  loss  of  186  killed 
and  wounded.  Ord's  loss  was  67  killed  and 
wounded.  Compared  with  subsequent  events, 
Dranesville  was  a  small  affair,  hut  it  give  en- 
couragement to  the  Union  cause  and  standi 
greatly  to  the  credit  of  the  PennsyirBma  Ri 
serves.    Consuh  'Official  Recurds'  (Vol.  V>.  ' 

DRAPER,  Andrew  Sloan,  Americjui  lawyer 
and  educator:  b.  Westford,  N.  Y.,  21  .June  18*Sj 
d  Albany,  N.  Y.,  27  Apnl  1913.  Ho  attended 
the,  public  schools  of  Albany  until  1863,  when  h^ 
won  a  prize  scholarship  in  the  Albany  Academy. 
Upon  graduating  in  1866  he  became  instructor 
there,  and  principal  of  a  g[raded  school,  through 
the  next  four  years.  During  these  years  he  hat) 
been  reading  law,  and,  after  graduating  from 
the  Albany  Law  School  and  the  School  of  Law. 
of  Union  University,  he  was  admitted  to  the' 
bar  in  1871,  and  practised  in  Albany  till  1887. 
In  18B1  he  was  elected  to  the  legislature,  and 
for  several  yean  was  ActlTedy.'ingbjjed-'Jtiiioli- 
tics.  In  1884  he  was  appointed  by  PrDsiAtof 
Arthur  one  of  the  judges  of  the  United  States 
Court  of  Alabanaa  Claims,  Mrving  until  lU 
duties  of  that  oottft  were  coucliided.         '     '     r 

It  is,  however;  for  his  long  and  distinct 
service  to  the  admtnistratkm  of  American  edit* 
cation  that  Dr.  Draper  is  best  knowA  and  amret 
dated  From  1878^1  and  ugain  from  18W-92 
he  was  a  member  of  the  board  of  educatioaiii 
Albany;  when  in  the  legislature  in  1881  hrwai 
a  member  of  the  committee  on^pufahc  eduCatioiirt 
la  1882  he  became  one  of  the  board  of  the  State 
Normal  School  in  Albany;  in  1836  and  again  ii 
1889  was  elected,  by  the  legJalature,^^  St»t^  suser- 
intendent  of  public  mstruction.  From  1889-91 
he  was  president  of  the  National  Association  ol 
School  Superintendents;  in  1892-94  superintend- 
ent of  public  schools  of  Cleveland,  Ohio:  in  di^ 
latter  year   resigned   this  position   tO  become 

Sesident  of  the  University  of  Ilhnois,  acting  in 
at  capacity  for  10  years ;  in  1902  was  appointed 
by  President  Roosevelt  a  member  of  the  United 
States  Board  of  Indian  Commissioners ;  in  1903 
was  elected  president  of  the  North  Centrid 
Association  of  Colleges  and  Secondary  Schools, 
and  on  9  March  19(M  was  chosen  commissioner 
of  education  of  the  State  of  New  York.  He 
was  chairman  of  the  Department  of  Educatiofi 
of  the  International  Congress  at  Saint  Louis 
1904  and  was  awarded  the  grand  prize  of .  the 
exposition  for  the  preparation  of  educational 
exftibits  from  Illinois  and  New  Yorfe  Dr; 
Draper  wrote  largely' on  histbrical  and  edbca- 
ttonal  matters  and  in  190S,  beside  confributtng 
many  articles  himself  to  the  work  became  editor 
of  tne  educational  department  or  the  'Encyclo- 
pedia Americana.'  (See  article  EDtrcAtiONJ: 
A  large  bronze  memorial  eUilct  to  Dr.  Drapcc 
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was  unveiled  at  the  53d  convocation  of  the  Uni- 
versity of  the  State  of  New  York  in  the  Sute 
Education  Building  in  Albany  on  18  Oct.  191?. 
Among  his  numerous  nublications  are  *How  to 
Improve  the  Country  Schools'  (1887);  'Powers 
and  Obligations  of  Teachers'  (1887) ;  'School 
Administration  in  Large  Qties*  (1888) ;  'The 
Indian  Problem  in  the  State  of  New  York' 
(1888) ;  'History  of  the  New  York  Common 
School  System';  'Legal  Status  of  the  Public 
Schools*  (1890)  ;  'The  Authority  of  the  State  in 
Education^  (1890);  <A  Teaching  Profession* 
(1890)  ;  'American  Schools  and  American  Citi- 
Mnship'  (_1891)  ;  'The  Spirit  of  the  Teacher' ; 
'Science  in  the  Elementary  Schools' ;  'The 
Pilgrims  and  Their  Share  in  the  National  Life' ; 
'American  Universities  and  the  National  Life' ; 
'The  Illinois  Life  and  the  Presidency  of  Lin- 
coln'; 'The  Rescue  of  Cuba':  'Bankers  and 
the  Community  Life* ;  'John  Marshall  and  the 
Mardi  of  the  Constitution' -  'Memorial  of 
President  McKinley' ;  '(Coeducation  in 
Aijierica':  'The  Personal  Equation  in"  the 
Medical  Profession':  'The  Recovery  of  the 
Law' ;  'The  University's  Return  to  the  State' ; 
'The  Element  of  Inspiration  in  the  Schools'; 
'Educational  Tendencies,  Desirable  and  Other- 
wise' ;  'University  Qiiestions  concerning  the 
(Common  Schools*  i  'Or^nization  and  Admin- 
istration  of  Amencan  Educational  Systems'; 
'Conserving  Childhood'  (1909) :  'Holiday  Pa- 
pers* (1912J,  etc.  He  was  also  editor-in-chief  of 
'Self-Culture  for  Young  People'  (10  vols., 
1906). 

DRAPER,  Dmiel,  American  meteoroIc«ist: 
b.  New  Yort  2  .^ril  1841.  He  studied  science 
under  his  father,  f.  W.  Draper  (q.v.),  acting  as 
his  assistant  and  amanuensis  for  years.  He 
helped  his  brother,  Henry  Draper,  to  construct 
the  telescopes,  grind  the  mirrors  and  build  bis 
observatory  at  HastinKS-on-the-Hudson.  From 
1869  to  1911  he  was  director  of  the  New  YoA 
Meteorological  Observatory,  the  self- recording 
instruments  in  use  there  heing  of  his  design.  He 
has  written  a  'Treatise  on  the  Causes  of  Pneu- 
monia' and  also  helped  his  father  in  the  prepa- 
ration of  his  'History  of  die  Intellectual 
Development  of  Europe.' 

DRAPER,  Ehen  Simmer,  American  manu- 
facturer and  political  leader:  b.  Hopedale, 
Mass  17  June  1858;  d.  9  April  1914.  He  re- 
ceived his  education  at  the  Massachusetts  Insti- 
tute of  Technology,  became  a  member  of  the 
firm  of  George  Draper  and  Sons  in  1880  and 
selling  a^entof  the  Draper  Company  in  1896. 
He  acquired  interests  in  several  manufacturing 
corporations  and  was  chosen  president  of  the 
Manville  Company  and  vice-president  of  the 
Massachusetts  Hospital  Life  Insurance  Com- 
pany. He  took  an  interest  in  politics,  was  chair- 
man of  the  Republican  State  committee  in  1892 
and  of  the  Massachusetts  delegation  to  the  Re- 
publican National  Convention  of  1896.  He  was 
a  presidential  elector  in  1900,  was  lieutenant- 
governor  in  1906-08  and  governor  of  Massachu- 
setts in  1909-n. 

DRAPER,  Heory,  American  sdentist:  b. 
Prince  Edward  County,  Va^  7  March  1837;  d. 
New  York,  20  Nov.  1882.  He  is  a  son  of  J.  W. 
Draper  (q.v.)-  He  studied  in  New  York  from 
1852  to  1854  and  b^n  the  practice  of  medicine 
in  1858.    He  was  then  protestor  of  physiology 


in  New  York  University  from  1860  to  1866^  »r»- 
fessor  in  the  medical  school  from  1866  to  1873 
and  afterward  professor  of  chemistry.  He  con- 
structed large  telescopes  and  devoted  himself  to 
celestial  photography  rendering  important  serv- 
ice to  astronomy  and  astrophysics.  The  contin- 
uation of  his  spectroscope  investigation  of  the 
stars  which  was  cut  short  by  his  death  was  pro- 
vided for  by  the  endowment  of  the  Draper 
Memorial  at  Harvard  Observatory  by  his  widow 
in  1886.  He  published  "On  the  (instruction  of 
the  Silvered  Glass  Telescope'  (1864;  19(H), 
and  'A  Text-book  on  Chemistry'  (1866). 

DRAPER,  John  Christopher,  American 
physician:  b.  Prince  Edward  County,  Va.,  31 
March  1835;  d.  New  York,  20  Dec.  1885.  He 
was  graduated  from  the  medical  department  of 
New  York  University,  was  professor  of  phvsi- 
ology  in  that  institution  1858-60  and  professor 
of  chemistry  in  the  medical  department  1866^, 
He  was  also  professor  of  chemistry  at  Cooper 
Union  and  professor  of  physiology  and  n 


;*  (1872-73)  and  for  three  years  edited  the 
natural  science  articles  in  Senbtier'i  Monthly. 
He  wrote  'Production  of  Urea'  (1856)  ;  'On 
Respiration'  (1856)  ;  'Text-book  on  Anatomy, 
Phvsiology,  and  Hygiene*  (1866)  ;  'Practical 
Laboratory  Course  in  Medical  Chemistry* 
(1882);  'Text-book of  Medical  Physics'  (1885). 

DRAPER,  John  William,  American  phys- 
iolo^st  and  chemist :  b.  Saint  Helens,  Lan- 
cashire, England,  5  May  1811;  d,  Hastings-on- 
the-Hudson,  N.  Y.,  4  Jan.  1882.  He  obtained  his 
early  schooling  at  Woodhouse  Grove  in  a  Wes- 
leyan  Methodist  institution  and  then  took  up 
courses  in  chemistry,  physics  and  higher  mathe- 
matics under  a  private  tutor.  In  1^3,  when  22 
years  of  age,  he  came  to  the  United  States  and 
entered  the  University  of  Pennsylvania,  there 
taking  a  course  in  medical  studies  and  gradu- 
ating with  his  degree  of  M.D.  in  1836.  Shortly 
after  graduating  ne  received  an  appointment  to 
the  chair  of  chemistry,  natural  philosophy  and 
physiology  in  Hampden-Sidney  College  in  Vir- 
ginia, continuing  in  that  capacitv  until  1839.  It 
was  then  that  he  commenced  the  experimental 
researches  which  rendered  his  name  famous,  and 
during  those  years  he  contributed  the  results  of 
his  exiieriments  to  the  American  Journal  of 
Medical  Scieneti.  In  1839  he  was  called  to  the 
chair  of  chemistry  and  natural  history  in  the 
academic  department  of  the  University  of  New 
York  and  also  gave  lectures  on  physiology  to 
the  more  advanced  undergraduates.  In  1841  he 
became  professor  of  chemistry  in  the  University 
Medical  College  and  in  1850  professor  of  physi- 
ology. Draper  made  many  improvements  in  the 
art  of  photography.  Following  out  the  princi- 
ples as  invented  bj;  I5aguerre  in  1839,  he  com- 
menced experimenting  along  the  same  lines  and 
became  the  pioneer  of  pholograi^  in  America; 
and  it  was  he  who  first  appRed  photograpiEiy  to 
the  portrayal  of  the  human  face,  his  first  photo- 
graph being  that  of  his  daughter,  taken  in  1839. 
He  also  discovered  and  described  "misers' 
images*  or  roric  figures  and  about  riie  same 
time  applied  the  use  of  ruled  glasses  and  specnla 
to  the  study  of  chemical  action  of  light 

Dr.  Draper's  writings  were  numerous,  among 
the  most  important  of  them  being  'A  Treatise 

the  Forces  which  Produce  tbc  Organixationi 
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of  Plants'  (1844),  in  which  the  author  demon- 
stratM  that  the  most  intense  action  of  sunlight 
is  produced  by  yellow  K^s;  'Text-book  on 
Chemistry'  (1S46) ;  'Text-book  on  Natural 
Philoso^y'  (1847):  'Human  Physiolom,  Stati- 
cal and  Dynamical  of  the  Conditions  and  Course 
of  the  Life  of  Man'  (1856);  'Histotyof  the 
Intellectual  Development  of  Europe'  (1862),  a 
work  of  great  importance  and  very  widely  read, 
later  being  translated  into  10  laDguages,  the 
purpose  of  the  book  being  to  show  that  social 
advancement  is  as  entirely  dominated  by  natural 
law  as  is  bodily  growth:  'History  of  the  Ameri- 
can CiTil  War'  (1867-70)  ;  'History  of  the  Con- 
flict between  Religion  and  Science'  (1875).  Hi» 
collected  works  were  published  in  1876,  entitled 
'Scientific  Memoirs,  Being  Experimental  Con- 
Iributioni  to  a  Knowledge  of  Radiant  Energy.' 


Madison,  Wis.,  26  Aug.  1891.  He  removed  . 
Wisconsin  in  1853,  became  corresponding  secre- 
tary of  the  State  Historical  Society,  and  it  was 
mainly  throu^  his  efforts  that  the  State  secured 
its  library  and  its  important  antiquarian  collec- 
tion. He  published  'Collections'  of  the  State 
Historical  Society  (10  vols.,  1853-87);  'Madison 
the  Capital  of  Wisconsin  and  its  Heroes' 
(1857);  'King's  Mountain  and  its  Heroes' 
(1881). 

DRAPERY.    See  Costume. 

DRAFIER  LETTERS,  a  series  of  letters 


by  the  proposal  to  impose  upon  Ireland  _  a 
debased  coinage  from  which  a  court  favorite 
and  a  kind's  ministers  were  to  get  the  profit. 
The  opposition  to  the  action  excited  W  these 
letters  defeated  the  project  and  gave  Swift  a 
reputation    he    never    lost.     See    also    Swirr, 

DRAUGHTS.     See  Checkers. 

DRAVE,  dra've,  or  DRAU,  a  European 
river  which  rises  in  Tyrol,  flows  east-southeast, 
part  of  its  course  between  Hungary  on  the  left 
and  Croatia  and  Slavonia  on  the  right  and  after 
a  course  of  400  miles  jmns  the  Danube  14  miles 
east  of  Essek.    It  is  navigable  for  2tX)  miles. 

DRA VIDIAN,  a  term  applied  to  the  people 
who  inhalMted  the  southern  part  of  what  is  now 
India  previous  to  the  advent  of  the  Aryans,  and 
alM  to  the  languMc  spoken  by  these  same  peo- 
ple. The  Dravidian  langms^  are  i:(cnerally 
considered  to  belong  to  the  Turanian  class  —  a 
family  of  languages  said  by  some  authorities  to 
incltide  all  the  Asiatic  languages  in  general,  out- 
side the  European  and  Semitic  families.  The 
Dravidian  languages  include  the  Tamil,  Telugu, 
Canarese,  Ma^ayaLam,  Tulu,  Tuda,  Gond,  Raj- 
mahal  and  Oraon.  There  are  other  minor  stm- 
divisions  made  by  some  authorities.  Only  the 
first  four  mentioned  have  a  literature.  The 
Dravidians  now  occuot  the  greater  part  of  the 
peninsula  of  India.  The  Tudas,  or  Todas,  in 
the  region  of  the  Nilgiri  Hills,  belong  to  the 
lowest  of  civilized  people  or  races,  while  among 
the  Tamils  are  found  many  who  have  attained 
a  hi^  place  in  literature. 

ITie  Dravidians  proper  are  quite  distinct 
from  the  Aryans,  but  they  have  been  assimilat- 
ing with  those  around  them,  so  that  now  among 
them  m^  be  found  traces  of  the  Caucasians, 


and  their  literature  partakes  much  of  the  Aiyan 
culture;  but  they  have  kept  their  speech  com- 
paratively pure  for  centuries.  In  the  southeast- 
em  part  of  the  peninsula  and  in  Ceylon  live 
those  who  speak  the  Tamil ;  estimated  to  be 
about  18,130,000  people.  North  of  the  Tamils, 
and  on  the  east,  are  the  Telugus,  23,540,000  in 
number.  The  Canarese  is  spoken  by  about 
10,530,000  people  who  live  in  me  western  part 
of  the  peninsula ;  and  the  Malayalam  by  about 
6,790,000  people  who  live  in  the  southwestern 
part  of  Ihe  peninsula.  The  Dravidian  popula- 
tion totals  62,720,000. 

In  the  Tamil  and  Telugu  languages  there 
are  a  number  of  excellent  literary  productions: 
not  all  ori^al,  some  are  modeled  on  or  adapted 
from  the  Sanskrit  Two  of  the  poems  which 
may  be  traced  to  at  least  the  10th  century  — but 
which  the  Tamils  claim  are  much  older  — are 
the  'Kintamani'  and  the  'Naladiyar.'  The  lat- 
ter has  been  translated  by  Pope.  Tlie  Tamils 
claim  also  that  A^tya  lived  before  (Christ  and 
that  he  was  the  first  teacher  of  science  and  lit- 
erature. In  about  the  12th  century,  the  poet 
Kambar  made,  in  Tamil,  an  adaptation  of  the 
Sanskrit   poem    'Ramayana,'    one   of   the   two 

Seat  epics  of  India;  and  in  the  16th  century 
:  poet  Ati-vira-Rama  Pani^,  a  native  king, 
wrote  works  of  merit  The  Tamil  poet  Tayu- 
manavar  wrote  in  the  beginning  of  the  18th  cen- 
tury; and  at  about  the  same  time  an  Italian 
missionary,  a  Jesuit  named  BescJii,  wrote  in  the 
T^unil  boUi  prose  and  poetry.  The  work  of  this 
literary  priest  has  done  much  toward  direrting 
the  attention  of  Eastern  scholars  to  the  Tamil 
language  and  literature. 

The  oldest  poem  extant  in  Telueu  language 
is  a  version  of  the  Sanskrit  poem,  the  'Mahab- 
harata,'  the  other  of  the  two  great  epic  poems 
of  ln<Ua.  This  poem  was  written  in  the  Telugu 
by  Nannaya  Bnatta,  in  the  12tb  century.  A 
poet  named  Cesava  of  the  12th  century  wrote 
m  die  (ilanarese.  In  the  Malayalam  there  is  one 
poem  based  upon  the  Sanskrit,  an  account  of 
Rama,  a  heroic  prince  who  belonged  to  a  royal 
house  of  India.  There  are  also  versions  of  both 
the  'Mahabharata'  and  the  'Ramayana.'  (Con- 
sult Arden,  'Grammar  of  the  Telugu  Lan- 
guage' (Madras  1873);  Brown,  'Dictionary  of 
Telugu'  (Madras  1852-54):  Caldwell,  '(Com- 
parative Grammar  of  Dravidian'  (2d  ed.,  Lon- 
don 1875)  ;  Carr,  'Collection  of  Telugu  Prov- 
erbs' (Madras  1868) ;  Dalton,  'Descriptive 
Ethnology  of  Benml'  (Calcutta  1872)  ;  Graul, 
'TimvalTuoer's  Rural'  (Leipzig  1865); 
Haltzsch,  'South  Indian  Iriscriptions,  Tamil 
and  Sanscrit'  (Leipzig  1890-95) ;  Hunter,  'Dic- 
tionary of  the  Non-Aryan  Languages'  (Lon- 
don 1868)  ;  Kingscote,  'Folk-Lore  of  South- 
ern India'  (London  1890);  Oppert,  'Original 
Inhabitants  of  India'  (London  1893)  ;  Pope, 
'First  Lessons  in  Tamil'  (Oxford  1891);  R«- 
clus,  'Primitive  Folk'   (New  York  1890). 

DRAW  BAR  PULL.    See  LocoMtmVE. 

DRAW-LOOM.    See  Damask. 

DRAWBACK,  in  common  law,  an  alkiw- 
ance  or  rebate  made  by  the  United  States  gov- 
ernment to  merchants  on  the  re-exportation  of 
certain  imported  goods,  liable  to  duty.  This 
drawback  in  some  cases  consists  in  the  sur- 
render of  the  whole  duties  collected  on  the 
goods;  in  oilier  cases,  only  a  part  of  the  duties 
paid   on   the   importation   is   returned  to  the 
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DRAWBRIDGE  —  DRAWING 


DRAWBRIDGE,  a  bridge  with  a  lifting  or 
sliding  floor,  such  as  may  be  used  for  crossing 
the  ditches  of  fortresses  or  may  be  constructed 
to  cross  navi^ble  waters  where  the  height  of 
the  roadway  is  insuflicient  to  allow  vessels  to 
pass  underneath.  There  are  various  kinds  of 
drawbridges.  One  is  the  lifting  bridge,  which 
's  raised  bodily  on  one  end.     For  fortifications 


ing  preliminary  slcelchea,  in  stucMng  problenii 
in  design  and  in  showing  clients  the  finished  ap- 
pearance of  a  proposed  building.  Perspective  i% 
however,  unsuited  for  working  drawuws  as  it 
does  rtot  aim  to  convey  precise  detailed  infor- 
mation. Thft  term,  mechanical  drawing,  often 
indicates  the  type  of  drawing  used  in  the  in- 
dustrial world  by  engineers  and  dengners  to 
express  and  record  the  ideas  and  tnfonnatioii 
necessary  for  the  construction  of  machines  and 
structures.  This  type  of  drawing  may  better 
be  called  engineering  drawing.  Through  it  the 
draftsman,  using  orthographic  projection,  gives 
exact  and  positive  infonnation  r^^rding  every 
detail  of  the  proposed  machine  or  stracture. 
By  this  graphic  means  aiqr  opeiatioii  aacy  be 
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Pre.  t.  —  Thiid  Angle  Method. 


DRAWING,  Mechanical,  the  art  of  repre- 
senthtg  objects  on  paper,  or  other  flat  surface, 
1^  means  of  projections  of  the  objects  on  im- 
aginary planes.  A  drawing  of  this  sort  is  exe- 
cuted with  the  aid  of  instruments,  such  as  com- 
passes, scales,  T-squares,  triangles,  etc.,  espe- 
cially designed  to  facilitste  its  production.  The 
projections  of  the  objects  are  areas  of  the  im- 
aginary planes  which  represent  the  object  and 
are  obtained  by  drawing  imaginary  lines  from 
the  points  of  the  object  to  the  planes.  These 
imaginary  lines  may  meet  in  a  point  or  be  paral- 
lel. In  the  former  case  the  representation  ob- 
tained on  the  plane  is  a  conical  projection  of 
the  object;  in  the  latter,  the  projectors  may;  be 
cither  perpendicular  to  the  plane  of  projection, 
giving  us  orthographic  or  orthognal  projection, 
or  oblique  to  the  plane  of  projection,  ^ving  us 
oblique  projection. 

Drawini^  made  on  the  principle  of  conical 
projection  is  known  as  perspective  drawing  and 


minutdy  described  and  a  complete  record  kept 
for  duplication  and  repairs.  This  constitutes  a 
graphic  or  written  Itmgmage.  It  can  be  read 
only  by  forming  a  mental  picture  of  the  sub- 
ject represented.  Skill  in  this  kmguaae  is  indi- 
cated not  alone  by  execution  but  hy  die  ability 
to  interpret  impressions  by  visualiiinfi  clearly 
in  space.  The  training  this  interpretation  gives 
in  quick^  accurate  observation  and  in  the  power 
of  readmg  description  from  lines  has  a  v&lue 
not  understood  by  those  unfamiliar  with  it. 

The  principal  lines  oi  most  buildings,  ma- 
chines and  structures  art  generally  in  three  di- 
rections :  one  vertical,  the  other  two  horizontal 
and  at  right  angles  to  each  other.  The  object 
is  placed  in  the  first  or  third  angle  of  space, 
with  these  principal  lines  or  dimoisional  axes 
parallel  to  the  planes  of  projection.  The  position 
of  the  projections  called  'views*  in  engbieering 
drawing  correspond  to  the  positioiia  assnmea 
by  these  views  when  the  ^uies  of  projectiOD 
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art    revolved    into    the    plane    of    the  ^per. 

Since  the  object  is  placed  with  its  principal 
lines  or  dimensional  axes  parallel  to  the  planes 
of  projection,  each  view  snows  two  dimensions 
oE  the  object  in  true  size ;  and  any  line  which 
runs  in  the  direction  of  the  third  dimension  is 
represented  by  a  point  Likewise,  any  surface 
in  the  direction  of  the  third  dimension  will  be 
represented  by  a  tine.  If  the  plane  of  projec- 
tion is  parallel  to  the  front  of  the  object  the 
resulting  projection  is  called  the  front  view  and 
shows  the  dimensions  of  height  and  length.  If 
parallel  to  the  top  or  bottom  of  the  object  the 
view  shows  the  dimensions  of  length  and  depth. 
The  former  is  called  the  top  view  and  the  lat- 
ter the  bottom  view.  If  the  plane  is  parallel  to 
a  side  of  the  object  it  is  called  a  side  view, 
which   shows    the    dimensions    of   height    ana 
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'  f erent  directions  and  can  be  shown  ■  tii'  better 
advantage  by  combining  some  of  the  other  views 
with  one  taken  on  a  plane  so  placed  as  to  show 
the  dimension  of  the  part  not  shown  in  the  reg- 
ular views.  Usually  it  is  not  necessary  to  pro- 
ject the  entire  object  on  this  auxiliary  plant, 
but  only  the  part  to  be  shown,  in  true  shape. 
(See  Fig.  3,  which  is  a  detailed  drawing 
of  a  bearing  bracket).  It  is  often  not 
possible  to  shoiv  the  internal  construction  «{ 
an  object  clearly  by  using  dotted  lines  to  ex- 
press the  invisible  parts  in  an  outside  view.  Id 
such  cases  the  object  is  drawn  as  if  ports  were 
cut  or  broken  awa^.  Such  a  view  is  called  a 
■section."      (See   Fig.   4).      In   it   the   exposed 

fortions  of  the  cut  surface  are  indicated 
y  section  lining,  composed  of  diagonal  lines, 
usually  at  45  degrees  and  spaced  miifonaly  to 
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Pig.  2.  —  Pint  Anata  Mstlwd. 


depth.  Any  combination  of  tvro  or  more  adja- 
cent views  may  be  used  to  express  the  object. 

It  is  the  manner  of  arranging  these  views 
which  determines  whether  the  drawing  is  made 
in  accordance  with  first  or  third  angle  proiec- 
tion.  The  former  method  was  abandonee  m 
this  country  more  than  25  years  ago  and  is  now 
almost  obsolete.  It  is  occasionally  met  in  old 
drawings  and  in  foreign  drawings  and  there- 
fore should  be  understood. 

Figs.  1  and  2  show  an  object  made  of  sheet 
metal  drawn  according  to  first  and  third  angle 
methods  of  mechanical  dravring. 

In  both,  the  following  principles  are  evi- 
nent:  fhe  top  view  is  directly  over  or  under 
nie  front  view;  the  side  views  are  in  the  same 
horizontal  line  as  fhe  front  view  and  the  width 
of  the  side  views  is  the  same  as  the  widtii  of 
the  top  view. 


give  an  even  tone.  It  must  be  imderstood  that 
the  portion  sectiuted  to  show  the  interior  in 
one  view  is  net  removed  from  the  other  views, 
but  is  indicated  on  the  view  to  which  tht  cut- 
ting surface  is  perpendicular,  by  a  broken  line 
consisting  of  alternate  long  and  short  dashes. 
When  a  figure  b  symmetrical  along  an  axis, 
half  only  may  be  sectioned  and  the' Other' half 
shown  in  an  outti«le  view.  Thb  shows  in  one 
view  what  would  otherwise  require  two. 

Working  drawings  are  drawings  which  give 
all  the  information,  necessary  tor  the  complete 
conslrudion  of  the  object  represented.  They 
are  divided  into  two  main  classes,  assemWy 
drawings  and  detail  drawings,  which  are  gen- 
erally made  in  accordance  with  the  principles 
of  orthographic  projection. 

An  assembly  drawing  shows  the  object  ■with 
all  its  parts  in  their  proper  positions.  A  few 
of  the  principal  dimensions  are  given  and  the 
parts  may  be  in<Ucated  by  distinguishing  marks 
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or  numbers  which  terve  as  a  guide  to  the 
erector.  The  over-all  dimensions  are  service- 
able in  determining  the  space  required.  Detail 
drawings  give  minute  particulars  regarding  the 
form  and  construction  of  each  part  of  the  ma- 
chine and  must  be  made  clearly  to  be  self-ex- 
Itlanatoiy. 

All  t^tnenuons  should  be  accurately  shown 
(Fig.  3>  and  it  must  be  borne  in  mind  that 
ue  dimensions  ^iven  are  those  necessary^  and 
most  convenient  for  the  workman  who  is  to 
make  the  jwece.  Therefore,  the  draftsman 
must  put  himself  in  the  place  of  the  pattern 
maker,  blacksmith  or  machinist  and  rmist  men- 
tally construct  the  object  represented.  He  must 
foresee  whether  the  object  can  be  cast  or 
forged  practically  and  economically  and  must 
know  which  dimensions  would  give  in  the  best 
way  the   required  information. 


Pic.  S. 
Since  a  complete  record  of  the  work  ts  nec- 
essary, original  drawings  are  never  allowed  to 
leave  the  arnf ting-room  but  the  drawings  are 
duplicated  by  tracing  in  ink  on  transparent 
paper  or  cloth  and  a  photographic  print  is 
made  on  sensitized  paper.  Any  number  of 
prints  may  be  made  from  one  tracing.  The 
tracing  is  the  'master  drawing*  and  must  never 
be  taken  from  the  office. 


AH  unnecessaty  labor  in  draftitig  should  be 
avoided  The  drawing  should  give  the  instruc- 
tions explicitly,  but  should  not  be  so  elaborate 
as  to  require  a  waste  of  time  in  its  execution. 
Accordingly,  if  there  is  a  way  of  representing 
an  object  by  a  few  lines,  without  sacrificing 
clearness,  that  method  should  be  used.  There 
are  many  details  such  as  screw  threads,  springs, 
bolts,  rivets,  gear  wheels,  etc,  which  occur  so 
frequently  in  working  drawings,  that  easy 
methods  of  representation,  or  conventions, 
have  been  universally  adopted. 


Ibe  steps  to  l>e  taken  m  making  a  worl  „ 
drawing  majE  be  summarized  as  follows:  (1) 
Pencilling  on  paper. 

(a)  Choice  of  views  —  Make  only  as  many 
views  as  are  necessary  to  describe  the  object 
Some  thought  will  be  involved  as  to  which 
view  will  show  the  object  to  the  best  advan- 
tage: whether  a  section  will  explain  the  con- 
struction better  than  an  exterior  view ;  whether 
an  auxiliary  view  will  save  one  or  more  other 

(b)  Choice  of  scale  and  siie  of  paper  — 
Since  the  drawings  are  to  be  filed  for  reference 
it  is  necessary  to  establish  some  sheets  of 
standard  size,  which  would  determine  the  scale. 

(c)  Block  in  all  views  and  take  care  that  the 
location  of  views  on  sheet  will  allow  for  title 

!d)  Complete  outline, 
e)  Dimension. 

(f)  Add  section  lines,  notes,  title,  border, 
trimming  line.      (2)   Traang  on  cloth. 

(a)  Stretch  clolh  on  pencilled  drawing. 
Dust  with  chalk  or  prepared  pounce  and  rub 
off  with  a  cloth  to  remove  any  traces  of  greaise 
which  sometimes  prevents  flow  of  ink 

^b)  Ink  all  circles,  arcs,  irregular  curves. 

(c)  Ink-in  horizontal  hnes  with  T-square 
and  vertical  lines  triangle.  Work  from  top  to 
bottom  and  left  to  right 

(d>  In  this  order  ink-in  inclined,  dimension, 
extension  and  centre  lines ;  arrow  heads,  figure, 
notes,  title,  section  lines  and  border. 

Before  sending  to  the  shop,  a  working  draw- 
ing must  be  checked  for  errors  and  omission, 
by  an  experienced  checker. 

To  be  effective  the  checking  should  be  done 
systematically  and  with  thorough  concentration 
which  allows  nothing  to  distract  attention. 
Observe  this  ntethod:  (1)  Be  sure  that  the 
views  completely  represent  the  object  to  be 
constructed  and  that  they  are  properly  arranged 
with  respect  to  each  other,  according  to  the 
third  angle  method;  (2)  check  all  dimensions 
by  scaling,  and  t^ere  advisable  also  l^  calcn- 
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lation.  DimensiMis  of  parts  which  go  together 
should  be  compored.  Also  see  that  there  are 
DO  interfcTcnces  with  adjacent  parts  and  that 
proper  clearances  have  been  allowed.  This 
IS  especially  true  in  connection  with  mechanical 
movenients,  which  should  be  laid  out  to  scale 
so  that  the  clearances  are  maintained;  (3)  the 
dimensions  should  be  given  as  required  by  the 
shop ;  that  is,  the  shop  should  not  be  obli|^  to 
add  or  subtract  to  obtain  any  dimensions ;  (4) 
the  proper  finish  marks  /  should  be  indicated 
and  hfcewisc  the  character  of  the  finish  des^- 


small  details,  screws,  bolts,  pins,  keys,  rivets, 
etc.,  should  be  standard  and  where  possible 
stock  sizes  should  be  used;  (7)  the  title  or  rec- 
ord strip  should  be  checked  to  maloe  sure  tfaa.t 
it  contains  in  complete  yet  concise  form  all 
necessary  details;  (8)  in  connection  with  any 
points  that  have  suRgested  themselves  durin? 
this  checking',  the  drawii%  should  be  reviewed 
in  its  entirety;  (9)  add  anv  explanatory  notes 
which  from  experience  will  eiUiance  tne  cffi-' 
dency  of  the  drawing;  (10)  before  placing  your 
initials  in  the  title  space  and  assuming  the  re- 
sponsilMli^  for  the  accuracy  of  the  drawing 
answer  the  question,  *Am  I  willing  to  sign  Uus 
drawing  as  checked?* 

Several  kinds  of  one  plane  projection  which 
result  in  a  conventional  picture  have  been  de- 
vised, so  that  the  pictorial  effect  of  perspective 
drawing  is  combined  with  the  possibiUty  of 
measuring  directly  the  principal  hues. 

The  third  dimension  is  shown  t^  turning  the 
object  in  such  a  way  that  three  faces  are  visible. 
Althou^  these  methods  of  representing  objects 
have  pictorial  advantages  their  usefulness  has 
some  limitations.  The  representations  are  dis- 
torted until  the  appearance  is  often  unreal  and' 
unpleasant.    Only  certain  lines  can  be  measured 


and  the  executioa  Rquires  more  thite.  partica- 
larly  it  curved  fines  occur.  Nevertheless  diese 
metiiods  are  often  used  to  great  advanta;^  in 
technical  illustrations,  patent  office  drawings, 
piping  lay-outs,  etc.  The  simplest  of  these  sys- 
tems is  isometric  drawing.  If  a  cube  is  con- 
udered  to  be  placed  widi  one  of  its  diagonals 
perpendinilar  to  a  plane,  the  edges  of  the  cube 
will  make  equal  angles  to  the  plane  of  projec- 
tion; and  if  an  orthographic  projection  of  the 


cube  is  made  on  tfae  plane,  the  projection  of  tin 
edges  will  be  equal  in  lengtii.  The  projectionl 
of  the  three  edges  which  intersect  (AB,  CB, 
DB)  at  B  will  make  an  angle  of  120  degrees 
to  one  another,  as  shown.  Fig.  5.  These  lines 
are  called  isometric  axes  and  are  parallel  to 
the  directions  of  the  three  dimensions  of  the 
object  The  representations  of  edges  which 
are  jwrallel  to  these  in  space  will  be  parallel  to 
the  isometric  axes  and  are  called  isometric 
lines.  In  this  projection  all  die  lines  have  been 
shortened  owing  to  the  fact  that  the^  make 
angles  to  the  plane  of  projection.  If  diis  fore- 
shortening is  disregaroed  and  the  full  lengths 
laid  off  on  the  axis,  the  figure  will  be  sli^tly 
latter  but  of  exactly  the  same  shape.  This  is 
known  as  isometric  drawing  and  is  used  almost 
exclusively  instead  of  isometric  projection.  It 
has  the  advantage  of  measuring  the  lines  di- 
rectlj^  with  ordinary  scale,  and  the  increased 
siie  is  usually  of  no  consequence.  Lines  not 
parallel  to  one  of  the  isometric  axes  are  called 
non-isometric  lines.  Measurements  can  be 
made  only  on  isometric  lines.  If  a  non-isomet- 
•■-  '- —  ■-  *"  be  drawn,  it  most  be  drawn  by 
0  s  system  of  isometric  eo-o~*' 

„.  i  wav  curves  of  anv  shane  mai 

constructed. 

OUiqne  Projection  (see  Fig.  6),  sometimes 
called  cav^er  projectioti,  is  based  on  the  prin- 
ciple that  one  face  of  the  object  is  placed  paral- 
lel to  the  plane  of  projection.    The  projectors 


make  angles  of  45  degrees  with  it  in  any  direc- 
tion. Thus  lines  perpendicular  to  the  plane  of 
projection  will  be  projected  in  their  true  lengtb. 
Oblii^uc  projection  is  similar  to  isometric 
drawing  because  it  has  three  axes  representing 
three  mutually  perpendicular  lines;  upon  these 
lines  measurements  can  be  made,  and  two  of  the 
axes  will  always  be  at  right  angles  to  each  other 
and  will  represent  lines  parallel  to  the  plane 
of  projection.  The  third  axis  majf  he  repre- 
sented at  any  angle,  but  30  degrees  is  generally 
used.  One  face  of  the  object  will  be  repre- 
sented without  distortion.  This  is  one  of  the 
advantages  of  oblique  projection  over  isometric^ 
particularly  in  representit^  objects  with  circu- 
lar or  irregular  outlines.  "Hiere  are  general  rules 
in  conneaion  with  drawing  of  this  sort:  First, 
place  the  abject  so  that  its  irregular  outline  or 
contour  will  be  parallel  to  the  plane  of  pro- 
jection; and  second,  if  possible  have  the  long- 
est dimensioii  parallel  to  the  plane  of  projec- 

Axonometric  Projection. —  The  principle  of 
isometric  projection  was  shown  to  be  Insed  on 
the  orthographic  projection  of  a  cube  whose 
axis  is  perpendicular  to  the  plane  of  projection. 
The  cube  mi^t  be  placed  in  any  other  position 
with  respect  to  the  plane  of  projection,  so  that 
hs  projection  woula  show  three  faces,  and  the 
angles  and  proportionate  foreshortening  of  the 
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fttes  used  as  a  basis  for  a  pictorial  represeota' 
tkm.  This  system  b  known  as  axonometric 
(or  axoDietric)  projectioii.    This  is  the  general 


Pic  7. 
system  and  it  will  be  noticed  that  isometric 
projection  is  a  special  case  la  which  the  axes 
are    loreshortened   equally.     When    two    axe^ 


this  axis  until  the  horizontal  axes  malce  angles 
to  the  fi\M\e  of  projection,  whose  tangeuls  are 
respectively  one-third  and  three.  The  object 
is  then  projected  on  the  vertical  plane  oi  pro- 
jection, as  shown  (Fig.  8),  by  profile  Unn 
which  make  an  angle  to  the  plane  of  projection 
whose  tangent  is  one-sixth.  The  result  is  a 
pleasing  representation  of  the  object. 

Ma^iiae  Dcaign.—  A  machine  is  a  combina- 
tion of  mechanical  movements  constructed  to 
transform  energy  directly  or  indirectly  from 
natural  sources  mto  useful  work.  The  design 
must  be  thought  out  with  a  view  toward  the 
economy  of  iBis  transformation  together  with 
the  economic  manufacture  of  the  machine.  It 
may  therefore  be  stated  that  machine  design  is 
a  problem  involving  the  proper  co-ordination 
of  the  following  elements :  Rehired  work; 
available  power;  mechanism  or  lonematic  mo- 


are  equal  ami  the  tlurd  unequal  the  system  is 
called  "dinietric*  projection,  an  example  of 
which  is  shown  in  Fig.  7.  Here  the  ratios  are 
1 :]  :yi  and  this  makes  the  tangents  of  the  angles 
one-eighth  and  seven-eighths  as  shown. 

Other  positions  of  the  object,  which  would 
show  less  distortion,  can  be  found  hut  are  not 
often  used  because  there  is  greater  difficulty  in 
execution. 

In  drawing  the  crystal  figuret  in  tnineraloi^ 
a    system   knowa   as    *cliiK>grapfaK*    is    usoL 


tion;  performance  and  limiting  proportions; 
die  nature  and  magnitude  of  the  stressea  acting 
on  the  various  members  of  the  machine;  ifae 
materials  and  proportions  of  the  several  mera- 
hers,  as  determined  by  the  particular  stresses; 
wear;  stiffness;  methods  of  manufacture  and 
other  commercial  conditions,  such  as  the  intcr- 
changeabitity  of  parts  to  reduce  the  cost  of  both 
manufacture  and  maintenance;  the  general  ar- 
rangement as  required  for  erection,  easy  repur. 
oiling  and  adjustments. 


U,n,t,zcd=y  Google 


DRAWING ->DRAWIHG'BOARD 


a» 


Tfaere  are,  oi  course,  i>o  set  rules  which 
cui  be  laid  down  for  the  method  of  procedure 
in  rompleting  the  design  of  a  machine,  but  there 
are  rigbt  and  WTonA  ways  of  attacking  the 
problem,  and  since  (he  same  principles  of  de- 
ago  are  api^icable  to  «11  machines  the  follow- 
ing general  plan  of  sohition  is  given. 

1.  Given —  (a)  Kind  of  work  to  be  done. 

(b)  Power  available,  steam,  gas,  electric  or 
hydraulic  and  the  method  of  application  of  the 
power  to  the  machine,  i.e.,  whether  belt  or  direct. 

(c)  Capacity  and  limiting  proportions. 

1.  Determine  the  kinematic  train  with  which 
to  connect  the  available  oower  so  that  the  re- 
quired work  m^  be  produced  with  a  minimum 
energy  loss.  The  design  and  selection  of  a 
combination  of  material  elements  so  connected 
that  motion  in  any  one  involves  definite,  rela- 
lion,  constnined  motion  of  the  others  for  a 
given  machine,  is  governed  by  the  manner  in 
which  the  energy  is  supplied  and  the  character 
of  the  work  to  be  performed;  tor  the  energy 
may  be  supplied  in  one  form  of  motion  and 
the  work  done  with  quite  a  different  one.  It 
a  mechanism  which  will  accomplish  the  desired 
results  already  exists  the  problem  is  one  of  se- 
lection and  arrai^ment  of  parts.  But  if  a  new 
typt  of  machine  is  desired  or  a  new  mechanism 
necessary,  the  problem  may  become  one  of  the 
nature  of  invention.  While  it  is  true  thai  the 
mechanism  can  usually  be  designed  without  ref- 
erence to  the' energy  transmitted  it  is  neces- 
sary to  analyze  the  kinematic  energy  cycles  be- 
fore an^  definite  tUmensions  of  the  parts  of  the 
mechanism  can  be  lixed.  Furthermore  as 
stated  above  the  methods  and  available  facili- 
ties of  construction  control  the  design  to  a  cei:- 
(ain  extent.  Lay  out  the  centre  lines  of  the  ma- 
chine according  to  the  above  determinations 
and  check  for  limitations  of  motion,  interfer- 

2.  Qothe  the  mechanism  decided  upon  in 
metal  by  determining  the  general  form  of  the 
elements  and  the  materials  best  suited  for  their 
construction  together  with  the  allowable  work- 
ing stresses.  Complete  the  sizes  of  such  parts 
of  the  mechanism  as  a  simple  layout  will  per- 
mit. Lay  out  the  principal  joints  of  the  mech- 
anism. When  mechanisms  are  enclosed  build 
from  the  inside  out  Don't  design  tixe  frame 
Grst  and  try  to  put  the.  mechanism  inside,  the 
frame  must  conform  to  the  mechanism. 

In  many  cases  the  farces  acting  on  the  ma- 
chine element  are  very  complex,  owing  to  any 
combination  of  the  following  conditions ; 

(a)  Transmission  of  force  from  one  ele- 
ment to  another. 

(b)  Internal  restraint  due  to  circumstances 
in  manufacture. 

(c)  Restraint  due  to  energy  transmis^on. 

(d)  Forces  due  to  the  inertia  of  moving 
parts. 

Therefore  the  theoretical  design  ts  not  nl- 
wa^s  clear  and  our  knowledge  of  materials  and 
their  laws  is  limited  in  many  respects  so  thai  in 
many  cases  we  must  rely  on  judgment  and  em- 
pirical data,  the  result  of  experiments.  Even 
where  the  conditions  are  clear  the  desifm  most 
always  be  controlled  by  practical  modifications 
and  construction  considerations.  The  designer 
must  therefore  be  a  man  of  jud^ent,  dior- 
ou^ly  familiar  with  the  production  of  ma- 
chinery, and  the  relation  thereto  of  the  allied. 


commercial  departments  so  that  he  ma^  give 
each  factor  its  proper  weight  and  obtain  the 
best  results  at  the  least  possible  cost. 

The  last  step,  specification  and  drawing,  is 
a  necessary  and  important  luppiemcnt  to  the 
process  of  design.  It  is  a  powerful  aid  to  the 
mestal  |>roccss  of  the  designer  and  is  the  best 
and  easiest  way  of  showing  the  workmen  bow 
the  machine  is  to  be  constructed,  and  also  of 
making  a  record  of  what  has  been  done.  The 
'  drawing  is  not  machine  design  itself,  as  ma- 
chines may  be  designed  and  built  without 
drawings.  It  is,  however,  an  essential  part  of 
the  designer's  equipment  because  the  mere  act 
of  putting  the  results  of  his  thought  on  paper 
is  one  of  the  greatest  helps  to  force  systematic 
and  definite  thought. 

Design  which  stops  short  of  exact  working  ' 
drawing  is  only  half  done.  In  fact  the  crucial 
test  of  practicability  of  a  piece  as  part  of  a 
machine  .is  the  possibility  of  its  being  exactly 
detailed.  It  is  more  easy  to  generalize  than  to 
get  down  to  exact  detail  and  there  is  nothing 
more  productive  of  trouble,  delav  and  waste  of 
time  and  money  than  poor  detail  drawings. 

Very  often  written  specifications  to  accom- 
pany the  drawings  are  not  only  useful  but  nec- 
essary, and  as  the  writing  of  these  specifications 
presupposes  a  most  intricate  knowledge  of  de- 
sign and  selection  of  materials,  the  hignest  stdl! 
of  a  designer  is  often  needed  clearly  and  fully 
to  specify  in  writing  just  what  is  to  be  done. 

The  actual  process  of  drawing  in  the  devel- 
opment of  a  design  may  be  outlined  as  follows: 
Rough  sketches  merely  representing  ideas,  not 
drawn  to  scale,  are  made  to  determine  the  me- 
chanical ideas  concerned  in  the  design.  These 
are  followed  by  layout  drawings  in  which  the 
design  is  developed  and  the  general  detail  es- 
tablished. This  drawing  contains  the  principal 
dimensions  to  iix  and  control  the  detailed  de- 
si^.  Each  part  of  the  machine  is  then  de- 
tailed and  a  working  drawing  showing  every 
small  detail  of  its  shape  together  with  dimen- 
sions and  specifications  is  made  so  that  the 
workman  may  be  definitely  informed  as  to  its 
constructiou.  Assembly  drawing  are  then 
made  and  constitute  the  last  step  in  the  repre- 
sentation. They  show  the  parts  assembled  iri 
the  complete  machine.  The  layout  mentioned 
above  may  be  finished  up  into  an  assembly 
drawing,  but  it  is  usually  safer  to  make  the  lat- 
ter a  separate  drawing,  as  changes  in  detail  are 
often  necessary,  and  it  will  serve  a  valuable  aid 
to  the  draftsman  in  checking  up  the  dimensions 
of  his  detail  drawings. 

Bibliography.— B  a  niett,  'Medianicat-Dtaw- 
ing>;  Cathcan,  W.  E.  L.,  'Machine  Design' 
French,  'Engineering  Drawing*;  Hess,  H,  D., 
'Machine  Design,  Hoists,  Derricks,  Cranes' ; 
Jones,  Forrest  R„  'Machine  Desifm* ;  ,McCord, 
'Mechanical  Drawing*;  Parshall  &  Hobatt, 
'Electrical  Machine  Design' ;  Reid  &  Reid.  <A 
Text  Book  of  Mechanical  Drawing  and  Ele- 
mentary Machine  Design*;  Spooner,  Henry  J., 
'Machine  Design.  Construction  and  Draw- 
ing* ;  Undwin,  Wm.  C,  'Elements  of  Machine 
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DRAWING-BOARD,   a  board   on  which 

paper  is  strained  for  water-color  pa&iting.    It  is 

mide  of  a  fiat  piece  of  wood  held  together  and 
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prevented  from  warping  by  an  ed^ng  of  atfaer 
pieces,  the  grain  of  which  runs  in  an  opposite 
direction.  The  drawing-paper  is  first  dampened 
and  then  attached  to  the  edges  of  the  board  with 
thin  glue,  gum  or  paste,  and  when  dry  be- 
comes perfectly  tight  and  flat.  In  charcoal  or 
crayon  drawing  the  board  is  used,  but  the  paper 
is  merely  pinned  on  the  board. 

DRAYTON,  Michiel,  English  poet:  b. 
Hartshill,  Warwickshire,  1563;  d.  London  1631.  . 
His  first  appearance  as  an  author  was  in  1591, 
b^  the  pubUcation  of  'Harmony  of  the  Church, 
Containing  the  Spiritual  Songs  and  Holy 
Hymns  of  Godly  Men,  etc,,'  followed  in  1593  by 
'Idea,  the  Shepherd's  Garland,'  and  'Roland's 
Sacrifice  to  the  Nine  Muses,'  a  series  of  ec- 

■  Ic^es.  In  the  same  year  appeared  his  'Legend 
of  Piers  Gaveston,'  and  in  1594  his  'Matilda.' 
Drayton's  great  poem  is  his  'Polyolbion' 
(1613),  a  sort  of  topographical  description  of 
England.  It  is  generally  extremely  accurate  in 
its  details,  with,  at  the  same  time,  many  pas- 
sages of  true  poetic  fire  and  beauty.  It  is  fre- 
quently, however,  tedious  and  obscure,  and  its 
extreme  length  is  sufficient  to  deter  many  from 
undertaking  its  perusal.  The  gem  of  Drayton's 
poems  is  his  'Nymphidia,  the  Court  of  Fairy,' 
edited  by  Sir  E.  Biydges  in  1814.  His  other 
works  comprise  several  historical  poems,  such  as 
the  'Barons'  Wars'  (1603,  first  issued  in  1596 
under  the  title  'Mortimeriados')  ;  'England's 
Heroical  Epistles'  (1597) ;  the  'Legend  of  Great 
Cromwell'  (1607);  the  "Battle  of  Agincourt' 
<I627);  besides  numerous  legends,  sonnets  and 
other  pieces.  He  was  buried  in  Westminster 
Abbey,  where  there  is  a  monument  to  his  mem- 
ory. His  complete  works  appeared  in  1748. 
Morley  published  selections  from  his  'Poems' 
(London  187S).  Consult  Elton,  'Introduction 
to  Dayton'  (Manchester  1895),  and  <M.  Dray- 

■  ton,  a  Critical  Study*   (London  1906). 

DRAYTON,  Thomas  Fenwicli,  American 
military  officer:  b.  South  Carolina  about  1807; 
d.  Florence,  S.  C.  18  Feb.  1891.  He  was  grad- 
uated at  the  United  States  Military  Academy 
in  1828,  and  resigned  from  the  army  in  1836. 
Jle  entered  the  Confederate  army  upon  the  out- 
break of  the  Civil  War  and  played  a  prominent 
part  during  the  attack  on  Fort  Royal,  com- 
manding a  force  in  Fort  Walker  which  he  was 

DRAYTON,  William,  American  jurist :  b. 
South  Carolma  1733;  d.  June  1790.  He  was 
educated  for  the  bar  in  the  Middle  Temple, 
London,  where  he  studied  four  years.  He  re- 
turned to  America  in  1754,  and  was  appointed 
chief  justice  of  the  province  of  East  Florida  in 
1768.  During  the  war  of  the  Revolution  he 
was  suspended  from  fais  office  and  reinstated  in 
It,  and  went  with  his  family  for  a  time  to  Eng- 
land.   After  the  peace  he  became  successively 


under  die  Federal  government. 

DRAYTON,  William,  American  politician: 
b.  South  Carolina ;  d.  Philadelphia,  24  May  1846. 
He  was  a  representative  in  Congress  from  South 
Carolina  from  1825-33,  and  in  1830  was  a  leader 
of  the  Union  party  in  opposition  to  that  of  nulli- 
fication. He  resided  in  Philadelphia  many  years 
prior  to  his  deadi,  and  in  1839  succeeded  Nich»- 


Iss  Biddle  as  president  of  the  United  Slates 
Bank,  the  affairs  of  which  he  foimd  it  impos- 
sible to  retrieve. 

DRAYTON,  William  Henry,  American 
statesman:  b.  Drayton  Hall,  S.  C..  September 
1742;  d.  Philadelphia,  3  Sept.  1779,  He  was 
educated  in  England  at  Westminster  School  and 
at  Baliol  College,  Oxford.  Returning  to  Amer- 
ica in  1764,  he  became  an  active  writer  on  politi- 
cal affairs  and  published  letters  on  the  side  of 
the  government,  which  brought  him  into  conlro-  . 
versy  with  Christopher  Gadsden  and  other 
patriotic  leaders.  As  the  Revolutionary  crisis 
approached  he  espoused  the  popular  cause.  In 
1774  he  was  ajmointed  judge  of  the  province, 
and  when  the  Continental  Congress  was  aboul 
to  sit  he  published  a  pamphlet  under  the  signa- 
ture of  'A  Freeman,"  which  substantially 
marked  out  the  line  of  conduct  pursued  by  the 
Congress.  In  1775  he  was  president  of  the 
Provincial  Congress,  and  in  1776  was  elected 
chief  justice  of  South  Carolina.  He  was  a 
member  of  the  Continental  Congress  frc 


- ..  John  Drayton,  governor  of  South  Car- 
olina in  1800-02  and  1806-10,  based  his  'Mem- 
oirs of  the  American  Revolution  Relating  to 
the  State  of  South  Carolina'  (Charieston  1821) 
on  the  work  of  his  father. 

DREAM  07  GERONTIUS,  The.  Cardi- 
nal Newman's  'Dream  of  Gerontius'  is  a  poem 
of  the  passing  of  the  faithful  soul  from  earth 
to  purgatory.  Gerontius  in  the  horror  of  disso- 
lution girds  himself  to  his  last  preparation 
among  his  praying  friends  and  fades  into  his 
last  sleep.  The  next  stage,  the  soul  passing,  is 
a  penetrating  intellectual  conception  realised 
imaginatively  in  the  separate  and  successive 
utterances  of  the  soul  and  the  guardian  angel. 
The  third  stage,  the  soul  i>assed,  brings  the 
two  together  in  dialogue.  Still  conversing  witb 
the  an^el,  (ierontius  then  on  his  way  to  God 
meets  jeering  demons.  The  final  stage  is  ex- 
pressed in  the  praises  of  angelical  beings  and  in 
the  soul's  cry  before  the  face  of  (jo^  "Take  me 
away,  that  sooner  I  may  rise.'  The  verse  is 
perhaps  Newman's  highest  achievement  in 
variety  and  range.  The  simple  stanza  of  "Praise 
to  the  Holiest  in  the  height*  is  carried  forward 
in  successive  choruses  to  effects  of  piercing  sim- 
plicity. The  dignity  of  the  iambics,  the  weaving 
in  of  litany  and  psalm  and  the  use  of  various 
stanza  forms,  constitute  an  exquisite  adapta- 
tion, and  the  poem  is  no  less  remarkable  in  its 
total  movement.  It  unites  with  exceptional 
power  the  intellectual  and  the  emotional  values 
of  poetry.  Without  sacrifice  of  precision,  theo- 
logical conceptions  are  transmuted  imaginatively 
into  personal  experiences.  Infinity  and  purga- 
tory pass  from  abstract  idea  into  intense  feeling. 
The  poem  has  been  set  to  music  by  Sir  Edwin 
Elgar. 

ChiABLEs  Skam  Baujwih. 

DREAMS,  These  are  mental  activities. 
carried  on  during  sleep,  which  are  at  times 
brought  into  consciousness  by  a  process  of 
secondary  elaboration.  They  are  as  necessary 
a  part  of  the  brain's  activity  as  is  the  movement 
of  the  heart  or  the  storage  of  dycogen  in  the 
liver,  functions  of  these  two  other  orgians  re- 
spectively. AH  people  dream  during  sleep,  but  not 
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all  tbe'dnftin  ictMties  eooM  btcA^tJscloushess. 
In  some  the  rnemoTj  of  the  dreaming  is  very 
distinct.  In  others  it  is  less  so.  Careful  atten- 
tion to  the  subject  shows  the  universaHt;  of 
ihe  dream  phenomena,  and  modern  investigatioji 
is  showing  that  tiie  functional  activitr  of  the 
brain  during  sleep  b- of  ;equBi;  if -not.^gMater 
importaiice  tlian  the  same  activity  dunng  the 
waking  state.  The  dream  is  the  index  or  the 
mode  of  activity  of  the  unconscious,  Logical 
thinking,  so-called,  that  of  the  conscious. 

Cabanis.  in  his  'Rapports  du  Physique  et  du 
Moral  de  1  Homme,'  says  of  Coadillac,  that  he 
often  brought  to  a  conclusion  in  his  dreams  rea- 
sonings on  which  he  had  been  employed  during 
the  day,  and  which  he  had  not  completed  when 
he  went  to  bed:  and  of  Franklin,  that  that  wise 
and  enlightened  man  believed  that  he.  had  been 
often  instructed  in  his  dreams  concerning  tJiie 
ifsue  of  events  which  at  that  time  occupied  Ms 

Coleridge  thus  describes  the  circumstances 
under  which  the  fragment  called  Kubia  Khan 
was  composed:  He  had  fallen  asleep  iti  his 
chair  while  reading  in  his  Purchas' 'Pilgrimage' 
of  a  palace  built  by  Khan  Kubla>  and  remained 
in  that  State  for  about  three  hours;  during 
which  he  could  not  have  composed  less  than 
from  200  to  300  lines,  if  that  can  be  called  com- 
position in  which  all  the  images  rose  up  before 
him  as  things,  with  a  parallel  production  of  the 
correspondent  expressions,  wilhoot  any  sensa- 
tion or  consciousness  of  effort.  On  awaking  he 
instantly  sat  down  to  commit  the  poem  to  paper. 
After  he  had  written  the  lines  subseqiienthr  pub- 
lished, he  was  irtterrupted  tor  a  time,  and  when 
he  returned  to  the  task  the  pocra  had  vanished 
from  his  memory.  These  are  illustrations,  by 
no  means  rare,  of  the  fact  that  the  real  i 
capacity  of  the  brain  is  largely  ; 
product. 

Viewed  snperfidally,  dreams  are  wanting  in 
coherency;  all  probabilities  and  possiMlitles  of 
time,  place  and  d  rami  stance  are  violated. 
Nothing  is  more  common  than  for  the  mind  in 
dreams  to  combine  objects  and  events  which 
apparently  could  have  had  no  associated  exist- 
ence. The  faces  of  friends  long  since  dead  and 
events  long  since  past  rise  before  us'  sometimes 
with  more  Intense  vividness  than  in  real  STist- 
ence  and  cause  no  surprise  by  their  incongruity. 

The  rapidity  with  whi^h  the  dream  takes 
place  is  also  remarkable.  We  may  seem  to  live 
a  weary  lifetime  in  the  dream  of  a  minute;  the 
sprinklmg  of  a  few  drops  of  vrater  on  a  gentle- 
man's face  was  accompanied  by  a  dream  In 
which  the  events  of  a  whole  life  passed  before 
him,  ending  with  a  protracted  struggle  on  the 
borders  of  a  lake  into  which  he  was  plunged. 
The  whole  process  must  have  taken  place  in  a 
second  or  two,  as  tht  dreamer  was  aroused  from 
sleep  by  the  application  of  the  water.  Some 
authorities  declare  that  all  our  dreams  take 
place  when  we  are  in  process  of  going  to  sleep 
or  becoming  awake,  ard  that  dwrme  deep  sleep 
the  mind  is  totally  inactive.  This  is  denied  by 
the  tnajority  of  philosophers,  and  with  apparent 

Freud,  one  of  the  most  acwte  and  painstak- 
ing of  all  of  the  students  of  the  dream  phe- 
nomena, has  truly  stated  that  all  men  are  great 
in  their  dreams.  The  dream  is  the  primary 
e  art.    Its  great  rapidity  is  due  to  the  fart 


that  in  the  unconscious  all  of  the  individual's 
life  accumulated  experiences  are  on  view,  as  if 
in  a  cinematographic  flash.  The  stream  of  the 
nnconscioos  coDtaiiis  the  entire  urge  o£  the  in- 
dividual's life,  which  when  it  would  come  into 
consciousness  is  immediately  blocked  oS  and 
only  a  tiny  jet  of  it,  as  it  were,  permitted  to 
pass  beyond  the  portals  into  consciousness.  It 
IS  a  brain  function  to  posh  back  almost  the 
entire  force  of  this  accumulated  impulse  and 
pennit  only  a  little  of  it  to  enter  into  real  action 
—  i.e.,  to  do  useful  work.  By  useful  here  is 
meant  tfie  purposeful  work  demanded  by  the 
rules  of  the  lierd. 

The  dream  is  a  fra^ent  of  this  great  urge 
of  the  individual's  instde  activity,  hence  Freud 
called  it  a  wish- fulfilment,  as  Heraditus,  the 
original  pragmatist,  did  500  b.c  This  Greek 
philosopher  truly  said,  *For  the  waking  there 
IS  one  coflunon  wurld,  but  for  those  asleep,  each 
one  retires  to  his  own  privacy.  And  do  yon 
imagine  we  could  do  with  impunity  what  we 
dream?  Is  it  not  because  we  lie  still  and  do  not 
act  we  can  indulge  our  fantasies?"  ITiis  state- 
ment oi  Henaclitus  very  cteverly  sums  up  the 
i^ef  activities  of  the  dream  process,  namely, 
that  it  is  a  compensation  in  fantasv  for  what  is 
denied  the  ifldividual  in  reaJi^,  beoce  it  is  a 
great  balance  wheel  for  cultural  repressian.  The 
ojeam  seenjs  ciuotic  and  meaningless,  however 
simple,  because  it  is  expressed  by  a  spedal  type 
of  symbolic  thinking.  All  tbifiklng  is  symbolic, 
but  ofcUnary  logical  thinking  proceeds  along 
conventionalized  and  disciplined  community 
thinking.  It  is  thinking  which  deals  largely  in 
terms  of  herd  ap;reemenls.  Dream  thinking  is 
highly  individualistic  and  only  deals  with  pnmi' 
live   types   of    resemblance.     It    is   related   to 


vidua!  egotistic  strivings  and  like  any  foreign 
language  needs  a  key  for  its  interpretation. 
Since  Hie  two  primary  wishes  which  have  ever 
been  present  in  all  living  matter  have  been  to 
live  and  to  reproduce,  a  rigid  application  of  such 
a  fM-mula  to  the  dream  will  bring  out  the 
tiaturc  of  its  wish' fulfilling  fantasy  of  the 
individual,  hence  any  dream  may  be  said  to 
contain  a  medley  of  these  two  motives.  It  may 
not  be  possible  to  construct  a  fnil  measure  of 
the  dream  wish  ttotn  the  fragment  which  is 
remembered  because  this  remembered  fragment 
presents  only  a  much  distorted,  revamped  a<v 
count  of  the  primary  wish  activities  of  the 
patient.  One  caa  understand  a  dream  by  pic- 
turing to  onesdf  an  invetled  cone.  From  the 
boctom  of  this  cone  a  stream  of  feeling  arises. 
This  feclinK  stream  Is  tmharnessed,  undirected, 
it  is  just  plain  urge  of  the  individual's  organic 
cravings.  But  such  cravings  need  outlets,  and 
in  some  kind  of  action,  so  as  the  cravings,  which 
are  highly  dyoamicj  rise  more  and  more  ini 
sistently  for  expression,  they  catch  up  symbolic 
forms  of  things  through  which  they  can  express 
themselves.  They  become  dramatized  as  it 
were,  and  thus  the  feelings  get  related  to  ideas 
and  to  objective  forms.  As  the  dream  is  in- 
tensely creative,  the  objects  first  chosen  may  not 
be  considered  consciously  eligible  for  expres- 
sion, hence  a  form  of  camouflage  takes  place  — 
these  are  technically  termed  in  psychoanalytic 
literature  distortions  or  displacements,  con- 
densations or  secondary  elaborations,  so  that  by 
a  process  of  caricature  the  original  cranngi 
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come  to  a  process  of  expression  in  a  iorm  which 
the  cultural  level  o£  the  individual  will  permit 
This  completed  product  is  termed  the  mattifett 
content  of  the  dreamer.  It  is  the  elaborated. 
modified  caricature  of  the  original  lype  of  (triv- 
ing,  distorted,  and  may  be  rendered  almost  un- 
intelligible to  the  dreamer.  Yet  it  has  done  its 
work.  It  has  helped  to  conserve  sleep  aad  dis- 
diai^ed  the  energy  which  lay  behind  the 
craving. 

Children's  dreams  are  apt  to  express  their 
cravings  with  but  Uttle  symbolic  distortion. 
As  the  individual  grows  up,  however,  these  more 
childish  strivings  take  on  more  definite  char- 
acter, but  in  the  dream  are  subjected  to  greater 
and  greater  distortion.  Hence  in  most  Adults  the 
wish  is  much  modified  in  its  presented  and  pre- 
sentable form.  All  dreams  mean  something.  It 
may  not  be  possible  to  find  out,  or  it  may  not 
be  worth  while,  but  it  is  certain  that  they  have  a 
physiological  function  just  as  much  as  does 
respiration,  circulation,  digestion,  etc  The 
analysis  of  these  Utter  fuiKtions  is  stilt  vnr 
imperfect,  so  also  is  the  analysis  of  die  dream 
function.  Human  knowledge  of  human  activi- 
ties is  still  far  from  satisfactory,  bntin  dream 
comprehension  a  great  advance  has  been  made 
by  recent  psychoanalytic  investi^tion.  For  the 
literature  to  1917  and  full  discussion,  consult 
JelliSe,  'Technique  of  Psychoanalysis'  (JVer- 
vous  and  Mental  Distoie  Monograph  Series, 
New  York  and  Washington). 

Smith  Ely  Jelliffe. 

DKBBBEL,  Comelis  -no,  Dutch  philos- 
opher and  inventor:  b.  Alkmaar,  North  Hol- 
land, 1S72;  d.  London  1634.  He  lived  in  Lon- 
don from  the  year  1620,  devoted  entirely  to 
scientific  labors.  He  invented  sevcr^  philo- 
sophical instruments  among  which,  it  is  saiit 
were  the  compound  microscope  and  a  ther- 
mometer consisting  of  a  glass  tube  containing 
water  connected  with  a  Dulb  containing  air. 
His  contemporaries  say  that  he  displayed  to 
King  James  a  glass  globe  m  which  by  means  of 
the  four  elements  he  had  produced  perpetual 
motion,  and  that  by  means  of  machinery  he 
imitated  rain,  thunder,  lightning  and  cold,  and 
was  able  quickly  to  exhaust  a  river  or  lake. 
He  discovered  a  bright  scarlet  dye  for  woolens 
and  silks  which  was  introduced  into  France  by 
the  founders  of  the  Gobelin  manufactures ;  and 
the  invention  of  the  telescope  has  been  asciibet) 
to  him,  but  on  no  good  grounds.  Drebbel  left 
treatises  which  appeared  first  in  Dutch  (160S), 
and  afterward  m  Latin,  under  the  title 
'Tractaius  duo :  De  Natura  Elesnentonim ;  De 
Quints  Essentia'  (1621).  It  was  also  translated 
mio  French  (1673). 

DKBBER,  Heinrfch,  known  as  Praoz- 
Dreber,  German  painter:  h.  Dresden.  9  Jan. 
1822;  d.  .Anticoli  di  Campagna,  near  Rome.  3 
Aug.  IS7S.  He  began  his  art  education  at  the 
Dresden  Academy,  and  became  a  pupil  of  Lud- 


the  Dresden  Academy.  Two  of  his  pictures 
are  in  the  Berlin  National  Gallery,  namely, 
'An  Autumn  Morning  in  the  Sabine  Moun- 
tains'; and  'The  Hunt  of  Diana.'  A  land- 
scape, with  the  figure  of  the  'Good  Samaritan,' 
is  to  be  found  in  the  Dresden  gallery. 


DRED,  A  Tal«  of  th«  Great  DUnial 
Swamp,  a  novel  by  Harriet  Beecher  Stowe, 
published  in  1856.  It  belongs  to  the  literature 
of  the  slavery  agitation  in  the  United  States, 
and  deals  with  the  experiences  of  a  fugitive 
slave.    It  is  also  called  'Nina  Gordim.* 

DRBD  SCOTT  CASE,  the  most  far-readi- 
ing  slavery  case  ever  in  the  United  States 
courts.  Dred,  bom  in  Missouri  about  1810,  was 
a  slave  of  Dr.  Emerson,  an  army  surgeon,  who 
took  him  in  1834  to  Rock  Island.  IH.,  and  May 
1836  to  Fort  Snelling,  Wisconsin  Territory 
(now  Minnesota),  where  he  married  Harriet, 
a  slave  of  his  master,  and  had  two  children. 
Slavery  was  illegal  in  both  places:  in  Illinois 
by  its  constitution,  in  Wisconsin  (upper  Louisi- 
ana Purchase)  by  the  Missouri  Compromise. 
In  1838  he  was  tdcen  back  to  Missouri  —  Saint 

Here  in  1S48  was  living  the  eminent  free-soil 
lawyer,  Francis  P.  Blair,  Jr.  He  learned  of 
Dred's  migrations,  and  wi  slung  to  test  the  ti^t 
of  slavery  to  reclaim  persons  once  free,  induced 
Dred  on  being  whipped  by  his  master  to  sue 
for  assault  and  battery  in  the  State  Circuit 
Court  of  Saint  Louis  County.  Blair  and  his 
free-soil  friends  furnished  funds  and  legal  as- 
sistance. The  suit  was  sustainable  only  if  Dred 
was  a  free  cititen  charging  violence  from  an- 
other citizen;  and  the  court  held  that  his  resi- 
dence ori  free  soil  had  made  him  free,  and 
there  was  no  legal  power  to  re- enslave  hiro. 
Appeal  was  taken  to  the  supreme  court  of 
Missouri,  which  reversed  the  oedsion;  the  two 
associate  justices  against  the  chief  justice  de- 
cided that  Emerson  had  only  made  a  tempo- 
rary change  of  domicile  in  obedience  to  gov- 
ernment orders,  thaf  his  property  was  held  ac- 
cording to  the  laws  of  his  permanent  domicile, 
and  that  Scott's  servile  character  was  merely 
in  abeyance  and  fully  resumed  <»i  return  to 
Missouri;  refused  to  consider  the  Illinois  con- 
stitution or  the  Missouri  Compromise  as  rele- 
vant, and  sent  back  the  case  to  the  Circuit 

Meantime  Emerson  bad  sold  Dred  and  his 
family  to  John  F.  A.  Sandford  of  New  York 
and  suit  was  brought  against  Sandford  for 
assault  and  battery  in  carrying  off  Scott  — 
this  time  in  the  Federal  Circuit  Court  (or 
Missouri,  on  the  constitutional  ground  that 
he  was  a  citizen  of  a  different  State  from 
Sandford,  Sandford  denied  jurisdicion  on  the 
ground  that  Dred  was  not  a  citizen  but  'a  n^ro 
of  African  descent,'  progeny  of  negro  slaves. 
Dred's  counsel  demurred  (admitted  the  facts 
but  denied  their  suflicienc)^) ,  claiming  that  being 
a  negro  did  not  prevent  his  being  a  citizen ;  the 
court  sustained  him,  Sandford  denied  assault 
and  battery,  claiming  that  he  only  'gently  laid 
hands*  on  him  to  coerce  him,  as  was  his  ri^t 
toward  a  slave;  the  court  instructed  the  juty 
(bat  thb  was  law;  Dred's  counsel  took  excep- 
tion, and  the  case  went  up  to  the  United  States 
Supreme  Oiurt. 

It  was  argued  at  the  December  temu  of 
1855  and  1856.  Montgomery  Blair  (brother  of 
Francis  P.)  and  (^rge  Ticlmor  Curtis  (brother 
of  Judge  Curtis)  were  counsel  for  Scott, 
Reverdy  Johnson  and  Henry  S.  (leyer  for 
Sandford;  al!  gratuitously.  Justice  Nelson  pre- 
pared n  brief  abstract  of  the  dcdsion;  but  the 
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public  excitement  ov«r  the  slaTcry  questioa  was 
so  intense  and  menadng  to  the  Union  (just 
after  the  Budianan- Fremont  eleciioti),  that  it 
was  decided  to  have  Chief  Justice  Taney  write 
a  full  and  careful  review  of  the  whole  law  on 
the  subject  of  slavery,  in  hope  of  making  the 
members  of  the  free-soil  tiarty  accept  it  con- 
tentedly and  cease  their  agitation.  Taney  and 
six  assistant  jttdges  concnrred  against  Scbtt; 
Curtis  and  McLean  dissented. 

The  written  dedsions  were  witUield  from 
the  public  till  6  March  1857,  two  da^  after  the 
inauguration,  to  avoid  onhroiling  Pierre's  last 
months.  The  decision  proper  was  essential^ 
the  same  as  that  of  the  Supreme  Court  of  Mis- 
souri; that  Dred  Scott  as  a  negro  was  not  a 
citizen  of  the  United  States  within  the  intent 
of  the  Constitution,  and  therefore  the  Circuit 
Court  had  no  jurisdiction  and  the  suit  should 
be  dismissed.  This  decision  remained  United 
Slates  law,  an  irremovable  barrier  in  the  way 
of  grunting  civil  rights  to  the  colored  race,  till 
the  passage  of  the  Fourteenth  Amendment  (see 
Constitution  ~  Amendments). 

Unfortunately,  the  court  did  not  confine 
itself  to  the  case  before  it ;  but  for  the  reasons 
above  mentioned,  and  to  answer  for  the  public 
the  arguments  brought  forward  by  counsel,  who 
went  out  of  their  way  to  deliver  a  series  of 
obiler  dicta  (personal  judgments  not  needed  or 
relevant  for  the  case  in  hand,  and  therefore 
not  law),  which  inflamed  the  pnblic  wrath  im- 
measurably as  a  freah  aggression  of  the  slave 
power,  have  remained  in  public  memoty  as  the 
only  interesting  points  in  the  case,  and  are,  in 
fact,  fay  far  the  most  important  aspects  of  it. 
These  were  three:  in  essence,  that  African 
negroes  had  never  been  recognised  in  Ameri- 
on  law  or  custom  as  persons ;  that  Congress 
had  no  power  to  make  regulations  for  the  Ter- 
ritories  acquired  after  the  Constitution  was 
adopted,  except  under  the  Constitution,  which 
recognized  staves  as  pnsperty;  and  that  the 
Missouri  Compromise,  already  repealed  by  the 
Kansas- Nebraska  Bill,  had  never  been  constitu- 
tional. (1)  Of  course  no  exception  had  been 
taken  by  Scott's  counsel  to  the  circuit  court's 
ruling  diat  negro  blood  wasno  bar  to  citizen- 
ship; but  the  Supreme  Court  dragged  it  in  and 
overruled  it.  In  the  counsel's  statement  of  the 
condition  of  public  opinion  at  the  time  of  fram- 
ing the  Constitution,  they  used  a  phrase  whidi 
is  immortal  in  public  memory,  and  usually  sup- 
posed to  be  their  own  decision  as  a  point  of 
present  law;  that  negroes  were  then  regarded 
as  'so  far  inferior  that  they  had  no  ri^its 
which  the  white  man  'was  bound  to  respect.* 
and  to  be  rightfully  made  slaves  for  white 
men's  benefit.  The  court  held  that  they  were 
regarded  in  the  Constitution  as  only  chattel 
property;  were  not  included  in  the  words 
•people*  or  "citizens*  in  the  Declaration  of 
Independence,  the  Articles  of  Confederation 
or  the  Constitution,  remained  in  this  condition 
of  rivil  nullity  even  when  emancipated,  had  no 
rights  except  such  as  each  State  chose  to  grant 
them,  and  could  not  become  citizens  capable  of 
suing  and  being  sued.  The  dissenting  jud^ 
pressed  the  notorious  distinction  between  ati- 
lenship  and  suffrage  (See  CmzEM) ;  called 
attention  to  the  Constitution's  repeated  mention 
of  the  negroes  as  "persons,*  and  to  the  fact 
that  free  negroes  were  actnally  voters  in  five  of 


the  States  in  1787,  and  were  so  even  yet  save 
where  the  States  had  changed  their  Constitu- 
tions to  disfranchise  them;  and  held  that  the 
dvil  r^ts  of  free  n^roes  were  the  same  at 
least  as  those  of  women  and  minors.  (2)  As 
to  the  Territories,  the  obiter  decision  was  that 
as  the  Constitution  admitted  slaves  to  be  prop- 
erty, and  by  the  Fifth  Amendment  Congress 
had  no  right  to  take  away  any  citizen's  proper^ 
without  compensation,  it  had  no  right  to  make 
laws  barring  slave  property  from  the  Territories 
more  than  any  odter;  that  its  rules  and  regula- 
tions must  be  in  conformity  with  the  Consti- 
tution. The  dissenting  judges  held  that  both 
by  common  law  and  the  Constitution  slavery 
was  a  purely  State  institutioo  (cf.  Art.  IV, 
I  ii,  par.  3:  *No  person  held  to  service  ot 
labor  in  one  State,*  etc.),  sustainable  only  by 
State  law  and  State  police  power  of  quelling 
resistance;  that  once  out  of  the  State's  power, 
a  slave  instantly  became  free  by  the  law  of 
nature,  and  that  State  law  could  not  follow  him 
to  the  Territeries.  (3)  The  decision  that  the 
Missouri  Compromise  was  unconstitutional,  as 
interfering  with  the  natural  right  of  a  slave- 
Iralder  to  take  his  property  where  he  pleased, 
and  with  the  constitntional  equality  of  ritizens 
of  different  States,  followed  from  the  court's 
opinion'  on  the  second  point.  The  dissenting 
justices  held  that  the  Compromise  was  a  ri^t- 
ful  exercise  of  the  constitutional  power  of 
Congress  to  legislate  for  the  Territories,  and 
never  before  questioned  since  the  government 
was  founded;  and  that  it  did  not  violate  the 
equahty  of  citizens  because  citizens  could  only 
hold  slave  property  in  States  tlut  permitted  and 
enforced  it 

The  whole  question  was  soon  decided  by  the 
war.  Scott  and  his  family  were  inherited  by 
Calvin  S.  Chafiee  of  Massachusetts  (then  in 
Ctmgrcss),  were  conveyed  by  him  to  Taylor 
Blow  of  Saint  Louis  for  emancipation,  and 
were  emancipated  26  May  1SS7.  (^ionsult  deci»on 
in  Howard's  'Report  ...  in  the  Case  of 
Dred  Scott'  (1857)  ;  Benton,  "Examination  of 
.  .  .  the  Dred  Scott  Case'  (1860);  Corwin, 
'The  Dred  Scott  Decision  in  the  Lig^t  of 
Contemporary  Le^  Doctrines,'  in  Awericim 
Historical  Review  (Vol.  XVII,  1911);  Tyler, 
•Life  of  Taney'  (Baltimore  1872) ;  Curtis,  G. 
T.,  <Lifc  of  B.  R.  Curtis'  (Boston  1880).  The 
Missouri  Historical  Society  has  a  portrait  of 
Scott,  from  a  photograph. 

DREDGE,  a  machine  for  excavating  mud, 
rock,  or  other  solid  material  from  the  Dottom 
of  a  body  of  water.  Elssentially  the  dredge 
consists  of  a  scoop  of  some  sort  to  pick  ap 
the  material  to  be  excavated,  and  a  derrick-like 
mechanism  to  Uft  the' scoop  with  its  load  up  to 
and  above  the  water  level,  and  dump  it.  There 
are  many  ingenious  modifications  of  this  essen- 
tial idea,  by  which  the  movements  of  a  shovel, 
of  a  grasping  hand,  or  of  an  ice-tongs  are 
imitated  with  great  precision  and  with  im- 
mense power  at  points  40  feet  below  the  water 
leveL  The  machinery  which  operates  the 
dredge  is  built  upon  a  scow  or  boat  which  is 
floated  over  the  place  where  the  work  is  to  be 
done.  The  dredge  is  held  in  position  by  heavy 
posts  called  ''spuds'  which  go  down  loosely 
through  openings  in  the  deck  of  the  scow  smd 
rest  on  die  water  bottom.  There  are  usualfy 
three  of  these,  two  at  the  shovel  -  -  ■-- ' 
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o{  the  (i^et^e  and  one  (aotnetimes  two)  at  llie 
stem.  Thebow  spuds  are  much  lar^r,  having 
to  vriclutand  the  strains  of  the  working  ihover 
In  some  large  dredges  the  bow  spuds  are  built- 
up  timbers  upwards  of  40  inches  square  and 
over  Kt  feet  long,  with  a  heavy  iron  shoe  at 
the  bottom.  To  the  shoe  is  bolted  a  "foot* 
of  timber  covering  an  area  of  10  by  12  feet 
to  give  a  substantial  bearing  on  a  soft  mud 
bottom.  To  add  to  the  gnp  on  the  bottom 
some  dredges  have  tackle  attached  to  the  bow 
spuds  by  which  the  scow  ma^  be  hoisted  upon 
tbem  above  its  natural  fioacitu;  level,  thereby 
ifaifting  a  part  of  the  weight  of  the  dredge  and 
its  machinery  upon  the  spuds,  and  thus  pressing 
them  down  the  more  firmly.  When  the  dredge 
has   finished  the  work  it   can  reach   from  one 

Ksition,  the  spuds  are  raised  dear  of  the 
ttom,  and  the  machine  is  moved  by  a  tuR- 
boat,  or  by  pulling  on  chains  attached  to 
anchors. 

Dredges  are  of  two  general  dassei:  inter- 
niittent,  and  continuous.  The  former  operates 
a  single  backet  or  scoop,  and  alternately  digs 
and  lifts  the  Icrad;  the  latter  digs  continuously, 
raising  the  material  at  the  same  time.  To  the 
intenniitent  class  belong  the  di;^r  dredge  and 
the  grapple  or  grab  dredges.  To  the  continiH 
OUs  class  belong  the  ladder  dredges,  the  hy- 
draulic  or  suction  dredges  and  the  scouring 
dredges. 

Dipper  Dredge.— The  dipper  dredge  is 
^milar  to  the  steam  shovel  used  in  eardi  exca- 
vation on  land,  except  that  it  is  worked  from 
a  float,  and  that  the  dipper  or  bucket  is  mud) 
lai^er — up  to  IS  cubic  yards  capaci^.  The 
dipper  dredge  is  the  type  almost  umversalty 
in  use  in  the  United  States,  and  is  effective  in 
depths  of  less  than  50  feet  of  water,  and  in 
the  greatest  variety  of  bottom  material.  It 
will  dig  economically  in  stiff  clay,  hardpan  and 
ev«i  soft  rock-  For  such  work  the  dipper  is 
armed  with  teeth  of  appropriate  siie  ana  shape, 
and  a  smalt  bucket  is  used.  Generally  the 
material  raised  is  placed  upon  a  scow  moored 
beside  the  dredge.  In  some  instances  the 
handle  of  the  dipper  has  been  lengthened  so 
that  the  spoil  may  be  dumped  upon  a  nearby 
bank.  With  a  dipper  of  six  cubic  yards 
capacity  the  output  of  one  of  these  dredges 
warking  in  ordinary  earth  is  about  5,000  cubic 
yards  per  day  of  10  hours. 

Grab  Dredges. —  These  are  of  two  models, 
ivitfa,  respectively,  the  dam'sbell  bucket  and  the 
'orange-peel*  bucket.  The  former  has  a  bucket 
composed  of  two  great  scoops  which  dose  to- 
gether at  the  bottom  like  the  valves  of  a  dam- 
jhell.  They  are  hinged  at  the  top.  They  ar* 
spread  wide  open  as  they  descend,  dose  upon 
the  material  at  the  bottom,  and  remain  dosed 
as  the  bucket  is  lifted  until  released  to  drop 
its  contents  upon  the  scow  tender  akingside. 
The  orange-peel  bucket  is  of  hemispherical 
shape,  divided  into  three  or  four  sharp,  curvol 
triangular  sectors,  resembling  the  sections  of 
peel  removed  when  peeling  an  orange  in  the 
usual  way.  The  orange-peel  bucket  is  not  much 
in  use  in  the  United  States,  but  the  dam-shdl 
dredge  is  of  the  greatest  usefulness  in  many 
locations,  particularly  for  piddng  tqi  chunks  of 
broken  rocks,  and  for  excavation  in  water  too 
deep  for  the  dipper  dredge.  The  buckets  have 
to  be  very  heavy,  as  there  is  no  other  force 


but  their  weif^  to  drive  them  into  the  material 
they  have  to  dig.  One  advantage  which  the 
grab  bucket  has  over  the  dipper  is  the  speed 
with  which  it  gathers  its  load  and  drops  it 
The  largest  of  these  buckets  have  a  capadty  of 
12  cubic  yards,  and  their  output  on  a  long  job 
averages  about  one  bucket  per  minute,  two- 
thirds  full. 

Ladder  Dredge.^  The  ladder  dredge  oper- 
ates an  endless  chain  to  which  many  backets 
are  attached,  the  chain  traveliug  around  a 
ladder-shaped  frame,  hinged  to  the  super- 
structure of  the  vessel  at  the  top.  The  lower 
end  of  the  ladder  may  be  dropped  down  until 
it  touches  the  bottotn,  and  the  chain  of  buckets 
is  then  run  at  high  speed,  scoc^ing  up  the 
material  of  the  bottom  as  the  dredge  moves 
forward  ^-usually  under  its  own  motive  power. 
The  buckets  have  a  capadty  of  about  one  cubic 
yard  and  are  raised  at  a  siieed  of  16  per 
minute.  The  dredged  material  is  carried  to  the 
top  of  the  ladder  and  is  there  dumped  into 
chutes  which  discbarge  it  into  scows  alongside; 
or  it  may  go  into  hoppers  constructed  in  the 
hull  of  the  boat  itsdf.  Another  modification 
for  canal  work  provides  lon^  ditdiarge  trou^s 
by  which  the  material  is  delivered  on  the  canal 
banks.  The  ladder  dredge  is  extensively  used 
in  mining  operations  in  ihe  streams  of  Alaslo, 
California,  South  America,  Siberia  and  South 
Africa,  digging  up  the  gold-bearing  sand  and 
gravel  from,  the  creek  bottoms  and  landing  it 
on  the  dredge  where  the  gold  is  recovered  and 
the  waste  returned  to  the  stream.  Tin  and 
platinum  axe  recovered  in  the  same  way. 

HydcutUc  Dredg«.— The  hydraulic  dredge 
EUcks  up  the  material  of  the  bottom  by  loeans 
of  a  powerful  centrifu^  pump.  Where  the 
bottom  is  bard  a  revolving  cutter  head  is  at- 
tached to  the  inlet  pipe  of  the  ptmip  and  this 
breaks  up  the  bottom  and  mixes  it  with  the 
water  so  that  it  will  be  of  the  right  degree  of 
fluidity  to  flow  readily  through  the  pump — 
about  IS  parts  of  water  to  one  part  of  solid 
material.  The  cutter  head  may  be  pushed  ahead 
of  the  vessd  on  a.  boom  dragged  by  a  Rexible 
suction  pipe.  The  hydraulic  dredge  works  well 
in  sand,  gravel,  alluvial  deposits  and  earth  free 
from  stones  larger  than  eight  indies  diameter 
and  from  stumps,  piUng  and  similar  obstruc- 
tions.   It  has  a  special  field  in  bottoms 


water,  requires  a  ,.    .       .  .     . 

Sometimes  a  long  pipe  line  is  laid  from  the 
dredge  to  a  point  on  shore  where  the  spoil  may 
spread  out  and  settle  into  solid  land  as  the 
water  drains  away.  In  this  way  much  marsh 
land  is  filled  in  and  made  available  for  use,  and 
the  cost  of  the  dredging  not  only  recovered 
but  a  substantial  profit  secured.  In  some  cases 
the  dredge  float  has  hoppers  into  which  the 
discharge  is  poured,  the  solid  matter  settling 
and  the  water  running  out  at  the  scuttle  holes. 
Sea-going  dredges  of  this  type  are  used  for 
harbor  work.  When  their  hoppers  are  full  they 
sail  8  or  10  miles  out  to  sea  and  dump  them, 

Univcnal  Dredge.—  This  title  is  given  to 
large  sea-g<nng  dredges  which  are  fitted  with 
boat  the  ladder  with  its  endless  chain  of 
buckets  and  a  great  hydraulic  pump  and  pipe 
line.    Some  of  tliese  vessels  are  o£  the  dimes- 
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slcas  of  small  sUaiashipt,  with  boiipcrs  datable, 
of  carrying  2,500  cubic  yank  of  dredged 
materiaL 

Scourinc  Dredge. —  The  scourins  dredges 
are  &uaply  submersible  harrows,  sciapen  aod 
agiutors  used  to  stir  Up  light  Eilty  bottams 
and  bars  so  that  the  natural  current  of  the 
stream  may  carry  the  material  to  a  point  where 
it  is  not  objectionable.  The  same  result  has  been 
attained  by  the  use  of  water  jets  and  aeratloa 
with  compressed  air. 

Dredges  are  employed  in  some  cases  in  land 
excavations,  a  pool  sufficient  to  float  the  dredge 
being  artifically  formed,  water  being  supplied 
to  preserve  the  pool  level  as  the  dig^ng  pTO- 
ceeds.  This  loethod  has  been  successfully 
used  in  digging  irri^tion  canals  in  the  arid 
remans  of  the  Western  States,  Along  the 
Uississippi  and  Ohio  rivers  dret^s  are  used 
to  secure  sand  and  gravel  for  commercial  pur- 
poses, the  hydraulic  dredge  being  used  for 
sand,  and  the  ladder  dredge  for  gravel.  100- 
dentally  the  river  cbamtds  are  uniiroved,  as 
the  operations  are  conducted  imder  the  direc- 
tions of  government  enniieers.  Consult 
Fowler,  C.  E.,  'Practical  Treatise  on  Sub- 
Aqueous  Foundations'  (New  York  1914);  Uc- 
Daniel,  A,  B.,  'Excavating  Machinery*,  (New 
York  1913) ;  Prelini,  C,  'Dredges  and  Dredg- 
ing'  (New  York  1911). 

DREDGING,  the  operation  of  removing 
mud,  silt  and  other  deposits  from  the  bottom 
of  harbors,  canals,  rivers,  'docka,  etc.,  by  me-' 
chanical  means.  The  most  simple  dre^nng 
apparatus  is  the  spoon  apparatus,  which  consists 
of  a  strong  iron  ring  or  hoop,  priqierly 
formed  for  making  an  impression  upon  the 
soft  matter  at  the  bottom,  so  as  to  scoop  it  into 
a  large  leather  bag  attached  to  the  nng  and 
perforated  with  a  nimiber  of  small  holes.  The 
means  for  working  it  is  a  long  handle,  a  eds^ 
pending  rope,  and  a  crane  or  sweep-pole 
planted  in  a  boat.  This  primitive  apparatus 
was  formerly  used  in  the  canals  and  ditches  of 
the  Nethciiands.  Much  more  efiectivc  is  the 
steam  dredging-machine  now  in  common  use. 
It  is  said  to  have  been  first  applied  by  Boulton 
and  Watt  ior  use  on  the  weir  at  'Sunderland, 
England,  in  1796.  It  has  a  succession  of  strong 
iron  buc^cets  on  an  endless  chain  running  on  a 
frame,  the  lower  end  of  which  is  vertically 
adjustable  so  as  to  regulate  the  depth  at  which 
it  works.  The  budcets  tear  up  the  matter  at 
the  bottom,  raise  it  and  discharge  it  into  barges 
or  hoppers  stationed  close  to  the  dredging 
vessel.  The  Suez  Canal  was  excavated  by 
means  of  a  ladder  dredge  with  a  long  chute  and 
supporting  girder.  The  material  excavated  wai 
carried  in  boxes  on  a  sort  of  tramway  and 
tipped  out  on  the  bank. 

In  excavatir^  at  Hell  Gate  and  Flood  Rock 
Reefs,  at  New  York,  a  barge  measuring  120 
feet  in  length,  44  in  beam,  and  15  in  depth, 
used  a  grapple  which  weighed  15  tons  and 
lifted  boulders  of  70  tons.  lu  some  cases  the 
current  of  river  or  tides  has  been  utiUxcd  m 
dredging  channels.  In  bottoms  of  mud  or 
loose  sand  the  steam  pump  or  hydraulic  dredger 
may  be  used.  The  watery  material  is  pumped 
out  and  deposited  on  the  itbore;  the  water 
drains  away,  leaving  the  sand  or  mud.  By 
this  means  more  than  3,000  cubic  yards  a  day 
can  be   excavated  at  an  extremely  .low  coH. 


Great  imprdvementa  have  been  made  in  hy- 
draulic dredges,  aod  some  built  in  recent  yean 
for  use  in  the  Mississippi  River  have  a  capacity 
of  over  1,0(X>  cubic  yards  per  hour. 

Dredging  is  also  the  operation  of  dragging 
the  bottom  of  the  sea  in  order  to  bring  up 

Ssters,  or  to  procure  shells,  plants  and  other 
jects  for  dcieiitific  observation.  The  oyster 
dredge  is  a  light  iron  frame  with  a  scraper 
nke  a  narrow  hoe  on  one  sid&  and  a  suspend' 
ing  apparatus  on  the  other.    To  the  frame  i 


naturalists  are  mostly  raodificatior. 

what  similar  to  the  oyster  dredge.  Scientiiic 
dredging  has  of  late  assumed  a  high  importance 
as  making  us  acquainted  with  the  life  of  deep- 
sea  areas.    See  OEep-s&ii  Life. 

William  H.  Heuer, 

Corps  of  Engineering,  United  States  Army. 

DREIBUND,  driljund.  See  Tuple  Aiu- 
AHCB,  The, 

DREIKANTrat,  dtTkam-^r,  or  WIKD- 
KANTER,  rudely  triangular  polished  pebbles, 
which  have  been  woni  smooth  by  drifting  sand 
They  may  be  seen  in  most  regions  Of  sand 
dtines,  but  especiallf  in  deserts. 

DREISER,  drrsfr,  Theodore,  American 
editor  and  author:  b.  Terre  Haute,  Ind,,  27 
Aug.  1871.  He  received  his  education  at  the 
Umversity  of  Indiana,  and  in  1892  began  his 
career  as  a  journalist  on  the  staff  of  the  Chicago 
Daily  Globe.  In  1892-93  he  was  successively 
dramatic  edilor  and  special  correspondent  of 
the  Republic  of  Saint  Louis.  His  next  work 
was  on  special  assignments  for  various  maea- 
liaes.  fn  1905-06  he  edited  Smith's  Magazine, 
and  in  the  following  year  was  managing  editor 
of  the  Broadway  Magazine.  From  1907  to  1911 
he  was  editor  in  chief  of  the  Butterick  period- 
icals. He  wrote  Several  magazine  articles  and 
also  'Sister  Carrie'  (1900);  'Jennie  Gerhardt' 
(1911);  'The  Financier'  (1912);  ,< A  Traveler 
at  Forty'  (1913);  'The  Titan'  (.V)Wi;  'The 
Genius'  {1915);  '.Plays  of  the  Natural  and  the 
Supernatural'  (1916),  His  novels  are  of  the 
realistic  type,  eager  in  their  psychological 
analyses  of  their  principal  characters,  Mr. 
Dreiser  presents  American  life  in  terms  of  its 
materialism,  its  lesser  personalities.  ,  His  de- 
scriptions are  melodramatic  and  often  cheap,  but 
he  IS  nevertheless  powerful  and  vigorous  and 
is  given  a  high  place  by  many  modem  critics. 
Because  of  his  frank  often  crude,  handling  of 
sex  problems   several   of  his  works  have  been 
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family,  so  named  from  Dreyssen,  a  Belgian  nat- 
uralist. They  are  allied  to  ttu;  mussels.  D. 
polynorpka,  a  native  of  the  Caspian  and  Aral 
rivers  and  seas,  is  a  well-known  species  in  the 
rivers  and  estuaries  throughout  western 
Europe,  including  Great  Brilam,  where  they 
were  accidentally  introduced,  probably  on  im- 
ported timber. 

DRBLINCOURT,  drelanlmor',  Charles, 
French  Calvinistic  clergyman:  b.  Sedan,  10  July 
1595 ;  d.  Paris,  3  Nov.  1669.  He  was  the  author 
of  many  controversial  works  and  of  a  bobk  en- 
titled 'Les  Consolatious  de  I'amc  hd^le  contrc' 
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les  frayeuTS  de  la  mort,'  translated  into  En^ish 
under  the  title  'The  Christian's  Defense  Against 
the  Fear  of  Death'  (1675).  To  promote  the  sale 
of  [he  English  translation  of  this  work  De  Foe, 
it  is  said,  wrote  his  'Apparition  of  Urs.  Veal.' 
which  was  published  along  with  the  fourth  edi- 
tion of  it  in  1706.  His  son  Chables  (1633-97) 
became  professor  of  medicine  and  anatomy  at 
I^den  and  was  appointed  physician  to  William, 
Pnnce  of  Orange,  afterward  William  111  of 
England. 

DRESDEN,  Gennany,  capital  of  Saxony, 
situated  in  a  valley  on  the  river  Elbe.  On  the 
left  bank  are  Altstadt  (Old  Town).  Friedrich- 
Stadt  and  other  quarters,  and  on  the  right  the 
Neustadt  (New  Town^  and  the  Antonstadt. 
The  municipal  area  received  a  large  extension  in 
1897.  The  portion  on  the  right  bank,  called  the 
Neustadt  since  1732,  is  really  the  older,  and  was 
formerly  known  as  Old  Dresden.  Among  the 
structures  worthy  of  notice  are  the  five  bnd^es 
across  the  Elbe,  noted  for  their  solidity,  the  first 
boih  in  1173;  the  Sophienkirche  or  Protestant 
Conrt  Church;  the  Roman  Catholic  Court 
Church,  which  contains  several  fine  pictures; 
Ae  church  of  Our  Lady,  an  imposing  edifice; 
the  church  of  Saint  John;  the  royal  palace;  the 
law  courts ;  the  museum,  a  beautiful  building 
containing  a  famous  picture  gallery  and  other 
treasures,  and  forming  a  wing  of  the  building 
known  as  the  Zwin^er,  which  contains  zoological 
and  other  collections ;  the  Japanese  Palace 
(AugUEteiun),  containing  the  public  library  of 
about  570,000  volumes  besides  a  rich  collection 


,  i  valuable  collection  of  _.     _,_.._, 

domestic  utensils,  etc,  belonging  to  the  Middle 
Ages.  The  royal  palace  is  unattractive  exter- 
nally, but  has  a  fine  interior  adorned  with  fres- 
coes, and  the  Green  Vault  contains  a  most  valua- 
ble collection  of  jewels  and  small  works  of  art 
There  is  a  fine  park  of  3(X)  acres.  The  city  is 
distinguished  for  its  excellent  educational,  lit- 
erary and  artistic  institutions,  among  which  are 
the  Polytechnic  School  with  1,500  students,  or- 
ganized much  on  the  plan  and  scale  of  a  univer- 
sity; an  important  military  academy,  Dresden 
being  the  headquarters  of  Uie  12th  Army  Corps; 
the  Conservatory  and  School  of  Music:  the 
Academy -of  Fine  Arts;  the  Royal  School,  for 
drawing,  modeling,  etc.  It  ia  an  important 
centre  of  the  drama ;  the  municipality  owns 
three  theatres;  and  the  Court  Theatre,  a  large 
and  splendid  edifice  opened  in  1878,  whiSi 
specializes  in  the  adequate  production  of  master- 
pieces in  drama  and  opera,  is  one  of  the  most 
famous  in  the  world.  The  manufactures  of 
Drasdcn  are  not  unimportant  and  are  various  in 
character;  the  china,  however,  for  which  the 
city  is  famed,  is  made  chiefly  at  Meissen.  14 
miles  distant  In  Dresden  are  made  articles  in 
gold  and  silver,  mathematical  and  surgical  in- 
struments, straw  hats  and  plait,  artificial  flowers, 
gloves,  leather,  cigars  and  cigarettes,  musical  in- 
struments, chemicals,  perfumes,  mineral  waters, 
diocolate,  playii^-cards,  etc.  There  are  large 
breweries,  and  in  the  neighborhood  there  are 
coal  mines,  iron  and  glass  works  and  manufac- 
tories of  machinery,  chemical  stuffs,  etc.  The 
commerce  is  considerable  and  of  late  years, 
since  the  development  of  the  railway  system,  the 
trade  with  fore^  parts  has  considerably  in- 


creased. A  good  deal  of  business  is  done  with 
the  upper  parts  of  the  Elbe  by  means  of  the 
steamers,  which  ply  as  far  up  as  Tetschen. 

The  gallery  of  pictures,  one  of  the  finest  in 
the  world  and  especially  rich  in  the  worics  of 
Italian  and  Dutdi  masters,  was  begun  very 
early,  but  first  became  of  much  importance 
under  Augustus  II,  king  of  Poland  and  elector 
of  Saxony.  It  owes  its  most  valuable  treasures, 
however,  to  Au^stus  III,  a  prodigal  monarch, 
who  exhausted  bis  countty  by  his  extravagances. 
He  purchased  the  givater  portion  of  the  gallery 
of  the  Duke  of  Modena  for  $900,(XXI,  and  many 
ungle  pictures,  among  them  Raj^ael's  master- 
piece, the  'Madonna  £  Sisto.'  This  celebrated 
painting  is  in  a  room  alone,  no  other  picture 
being  hung  near  it  The  pictures  number  about 
25,000  and  in  particular  comprise  many  fine 
specimens  of  &e  Italian,  Dutch  and  Flemish 
Schools.  From  the  Dutch  school  there  are, 
among  others,  some  40  Rubenses,  20  Van  Dycks, 
over  20  Rembrandta,  besides  Ostades,  (^rard 
Dows,  Teniers,  Wouveimanns,  etc.  Of  the  old 
German  school  Holbein's  'Madonna,'  a  stdtlime 
work,  is  particularly  distinguished.  Of  ttie 
French  school  there  are  many  Claude  Lorraines, 
Poussins,  Le  Bruns  and  others.  Of  the  Italian 
school  the  gallery  is  rich  in  pictures  of  Cor- 
reggio,  including  his  famous  <La  Notte*  or 
'Holy  Night' ;  of  Raphael,  the  'Madonna  di 
Siato,'  the  'Madonna  della  Seggiola'  and  others. 
There  are  also  works  of  Leonardo  da  Vinci, 
Giulio  Romano,  Andrea  del  Sarto,  Battooi  Titian 
—his  famous  'Venus'  and  'The  Tribute 
Money,'  Garofalo,  Paolo  Veronese,  Guido  Reni, 
Carracci,  Carlo  Dolce,  and  every  distinguished 
Italian  painter.  Many  modem  painters  are  also 
represented,  among  them  Hofmann  and  several 
specimens  from  the  Diisseldorf  school.  Murillo 
and  Velasquez  are  represented  by  one  picture 
each.  This  collection  is  liberally  open  every  day 
to  all  visitors.  Besides  this  fine  gallery  of 
pictures  the  museum  contains  also  a  collection 
of  engravings  and  drawing,  in  all  amounting  to 
upwanl  of  350,000.  There  ts  here  also  a  rich  coU 
lection  of  casts  exemphfyin^  the  progress  of 
sculpture  from  the  earliest  times  and  including 
copies  of  all'  the  most  important  antiques,  made 
under  the  direction  of  Raphael  Mengs,  in  Italy. 
The  collection  of  antiques  in  the  Japanese  Palace 
contains  stnne  excellent  statues,  among  which 
are  disbnguished  three  female  figures  from 
Herculaneum.  The  Johanneum  Museum  con- 
tains a  historical  museum  and  a  large  variety 
of  specimens  of  Chinese,  Japanese,  East  Indian. 
Sevres,  Meissen,  etc,  porcelain  ware,  arranged 
chronologically-  Dresden  being  tfaus  rich  in 
treasures  of  ari  and  favored  by  a  beautiful 
natural  situation  is  the  summer  resort  of  many 
foreigners. 

Dresden  is  of  Slavonic  ori^n  and  first  came 
under  German  and  Christian  influence  after  the 
subjugation  of  the  Slavs,  about  the  year  922.  At 
the  beginning  of  the  13th  century  it  is  mentioned 
in  documents  as  a  city  and  as  a  residence  of  the 
margraves  of  Meissen.  Since  1485  it  has  been 
the  residence  of  the  rulers  of  Saxony.  In  the 
first  half  of  the  18th  century  it  was  great^  em- 
bellished, but  suffered  much  in  the  Seven  Years' 
War.  In  1760  for  nine  days  it  was  bombarded 
by  Frederick  the  Great.  The  Austrians  occu- 
pied the  d^  in  1809  without  injuring  it  The 
campaign  of  1813  was  most  ruinous  for  the  chy 
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e  fighting  in  and  around  the  city  took  place 
aimost  every  day.  After  some  years  of  war  and 
sufFering  on  7  June  1815  peace  and  industry  re- 
lumed to  the  'German  Florence,'  as  Herder 
calls  Dresden.  After  that  time  dwelling-houses, 
gardens  and  parks  look  the  place  of  the  former 
fortifications.  During  the  revolutitmair  move- 
ment of  1849  it  suffered  severely.  In  1866  it  was 
occupied  by  the  Prussians,  but  was  evacuated  in 
the  following  spring.  It  tias  been  greatly  beau- 
tified and  extendea  in  recent  times  (especially 
under  the  auspices  of  King;  John),  and  its  ^opu- 
lalion  is  rapidly  increasing.    Pop.  548.308. 

DRESDEN,  Battle  of,  a  battle  fougfit  is 
1813,  when  an  allied  army  of  1SO,000  Russians, 
Austrians  and  Prussians,  commanded  by  Prince 
Schwa rtenbergf,  sought  to  legain  possession  of 
Dresden,  which  was  occupied  by  20,000  French 
troops  under  Saint-CjT.  The  Allies  appeared 
before  Dresden  on  25  August,  but  Schwarzen- 
berg  did  not  attack  until  the  followiii^  morning, 
when  each  division  drove  back  the  French  and 
rained  advantageous  positions  in  the  dty,  so 
that  it  appeared  as  if  Saint-Cyr  wooM  be  forced 
to  capitulate.  In  expectalion  of  reinforcements 
and  satisfied  with  the  morning's  achievemcuts, 
Schwarzenberg  at  noon  called  a  halt  The  de- 
lays proved  fatal.  Napoleon,  who  had  gone  to 
the  support  of  Ney,  against  Bliicher  in  Silesia, 
on  learning  of  the  Allies'  march  on  Dresden, 
had  hastened  back,  and  during  Schwarzen- 
berg's  unfortunate  halt,  French  reinforcements 
were  flocking  across  the  Elbe,  so  that  at  four 
o'clock  in  the  afternoon,  when  the  Allies' re- 
sumed the  attack,  there  were  100,000  troops,  who 
easily  opposed  all  their  efforts  and  drove  them 
from  their  hard- won  positions.  Darkness 
stopped  the  conflict,  whidi  Napoleon  resumed 
early  the  next  morning,  the  fight  conlinuing 
throughout  the  day  until  a  strategic  cavalry 
charge  under  Murat  in  the  rear  of  the  Austrians 
broke  their  line  of  resistance  and  practically 
ended  the  battle,  the  Allies  beginning  their  re- 
treat into  Bohemia  at  four  in  the  afternoon.  The 
French  took  over  20,000  prisoners,  while  the 
killed  and  wounded  on  cither  side  were  eali- 
mated  at  between  7,000  and  8,000. 

DRESDEN  PORCELAIN,  called  by  con- 
noisseurs Meisse*  ware,  frequently  termed 
Saxe  or  vieux  Saxe.  It  was  the  first  hard  por- 
celain made  in  Europe.  Johann  Friedrich  Bott- 
ger,  alchemist  to  Augustus  II,  king  of  Saxony, 
had  exhausted  his  patron's  patience  by  failing 
10  carry  out  his  promise  to  convert  base  metals 
into  gold,  after  loss  of  much  time  and  money. 
His  life  in  danger,  he  was  persuaded  by  von 
Tschimhaus,  a  scholar  and  able  chemist,  to  turn 
his  efforts  toward  attempting  the  production  of 
porcelain.  Bottger's  attempts  were  first  re- 
warded by  the  discovery,  in  1707,  of  a  process 
of  making  a  fine  red  stoneware  (termed  then 
EistTipoTzellani  that  was  so  hard  it  took  on  a 
polish  from  friction.  Services  of  this  ware 
pleased  the  king  and  court,  and  it  became  popu- 
lar later  under  the  name  BBttger  ware.  By 
1710  this  dark  red  ware  was  turned  out  in 
table  services,  vases,  candelabra,  pipe -bow  Is. 
small  figures,  etc.  Some  pieces  received  enamel- 
color,  gold  and  silver  decoration.  This  Bottger 
ware  was  soon  being  made  in  several  localities 
(Plauc,  Bayreuth,  etc.). 


lit  1709  or  1710  Boltger  succeede<l  in  eating 
kooUn,  the  porcelain  clay  of  the  Chinese,  from 
Aue  and  Colditz.  True  porcelain  pieces  were 
now  produced.  Botteer's  vicious  and  drunken 
habits  brought  about  his  death  in  1719. 

Meissen's  output  irom  1707  to  1719  is  known 
by  experts  as  First  Period  ware.  The  porcelain 
was  quite  plain  at  first  or  had  simple  applied 
reliefs,  al!  without  color  decoration,  the  chem- 
istry and  practice  of  pofi:elain  (grand  feu) 
colors  being  then  unknown,  (kildsmith  Funcke, 
of  Dresden,  had  decorated  some  pieces  of  the 
red  stoneware  in  ^t  and  some  gold  ornamenta- 
tion was  done  on  the  early  porcelain,  which, 
(rtherwtse,  attempted  to  reproduce  the  Chinese 
white  porcelain   (btanc  de  chine). 

Characteristics. —  Two  different  days  were 
used  in  making  this  early  porcelain  ware.  One 
was  called  biaue  Masse  (a  blue  clay)  and  the 
other  was  a  while  clay.  Hence  two  lands  of 
body  are  found,  the  blue  clay  wiainng  a  white 
paste  and  the  white  clay  producing  a  body  of 
yelh>w  tinge  and  having  little  holes  and  tmable 
to  take  underglaze  blue  decoration.  Later  this 
trouble  was  overcome.  Some  pieces  copy  the 
forms  of  silverware  of  the  period;  the  court 
goklsmith,  Irminger,  designed  them.  The 
CUnese  styles  found  on  other  pkces  were  taken 
from  examples  in  the  fine  collection  of  Oriental 
porcelains  belonging  to  Augustus.  A  mark, 
the  'dduceus  wand,*  no  ao\£at  refeired  to 
Boltger's  alchemistic  transformation,  but  was 
used  later  than  this  period. 

Second  Period  (1719-3S).— Called  also 
■painting  period.*  Dr.  Nebmitx,  BotCger's  fur- 
nace and  giate  manager,  with  von  Holzbrink, 
J.  G.  Ucfalhorn  and  Sleinbriick  straightened  out 
the  confused  condition  Botlger  left  behind.  The 
king  died  and,  under  Augustus  III,  his  suc- 
cessor, Graf  Briihl  headed  a  commission  to 
regulate  the  business  and  factory.  Decoration, 
paste  and  glazing  were  much  improved,  and, 
with  more  scientific  firing,  much  of  the  great 
losses  from  crazing  were  obviated.  Cobalt 
being  discovered  in  the  Saxon  mines,  Kohler 
(who  later  became  manager)  commenced,  un- 
successfully, blue  underglaze  decoration;  the 
color  "ran"  into  the  glaze  and  was  defective. 
J<^nn  Gregor  Herolcf  an  expert  on  colors  and 
painting  at  the  Vienna  factory,  fled  to  Meissen 
(about  1719).  His  all-round  knowledge  of  the 
technique  of  porcelain  making  soon  procured 
him  the  directorship  of  the  entire  factory.  On 
his  retirement  in  1765  he  had  given  the  factory 
a  high  reputation  for  finely  painted  wares, 
besides  having  greatly  advanced  the  potting 
technique. 

Characteristics. —  Numerous  qualities  of  bo^ 
appear  in  specimens  of  this  period.  It 
was  a  period  of  experiments  in  clays.  Styles 
were  continued  from  last  period,  but  breakfast 
services  were  a  specialty.  Applied  molded 
decoration  was  favored.  Vases  for  chimney 
ornaments  were  in  sets  of  five  and  seveiL  With 
J.  J.  Kaodler  as  modeler  (from  1731)  beautiful 
sculpture  work  came  into  competition  with  the 
painted  decoration.  The  clever  modeler  Kirch- 
ner  had  long  aided  with  his  vases  and  animals, 
but  now  resigned  (1733),  fearing  the  prestige 
Kandler  was  gaining.  Herold  trained  a  stall 
of  color  decorators  and  instituted  *team  work* 
like  the  Chinese,  giving  over  gilding  lo  one 
man,  .  underglaze    blue    painting    to    anodicr. 
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flowers  to  (he  next,  figures  to  ailoiber,  and  so 
on.  Decoration  now  extended  to  overglaze 
cotors  Si  well  as  underglaie  blue.  A  yellow 
proond  color  was  in  cse  by  1725.  Starting'  with 
imitation  of  Japanese  and  Chinese  examples,  - 
and  white  reserve  panels,  etc.,  Parisian  artists 
Were  next  copied.  Elaborate  gilt  borders  and 
backgrounds  of  violet,  heightened  by  gold  net- 
vor)^  etc.,  came  into  vogue ;  scenes  a  la  Wat- 
teau,  and  the  Dutch  sea  coast  accompanied 
by  rococo  scrollwork.  A.  Bottcngniber  and 
Preussler  wete  prominent  artists  of  this  time. 

Third  Period  (I73S-40).--This  is  often 
termed  the  'plastic  period.*  The  scidptor, 
Johann  Joachim  Kandler,  brought  great  renown 
with  his  masterly  human  figures  and  groups 
("crinoline  groups*)  and  other  relief  work. 
Herold  was  forced  to  let  flat  cdor  decoration- 
take  second  place. 

Ckaracterisiicj. —  ElaboTa.te  moulded  Ba- 
roque otnament  produced  a  plastic  body, ' 
human  heads,  swans,  cupids,  dolpnins,  acted  as 
handles.  While  continumg,  to  some  extent,  the. 
Oriental  forms  and  painted  motifs,  European- 
decoration  was  preferred.  Cobalt  blue  decora- 
tion was  now  a  success.  Figures  iimumera.ble 
were  made,  indudiiig  dassioil  gods  and  god- 
desses, shei^erds  and  shepherdesses,  street 
hawkers,  the  Seasons  and  the  noted  "monkey 
orchestra." 

Poartii  Period  (1740-56).— Called  abo 
*rococo  period.*  The  Louis  Qiunie  rococo 
style  began  to  displace  the  former  baroque  earlyi 
in  this  period.  Groups  found  their  foAtsi  play 
now.  The  Seasons  were  followed  by  the 
Senses,  Quarters  of  the  Globe,  Arts  and  Sd- 
ences.  Watteau  groups,  cupids  iamonnl)  be< 
came  the  rage,  "Dresden"  flower  decoration  for 
caadelvhra. 

Characteristic*,— Th^  rococo  •scroll*  ap- 
pears and  the  former  ground  color  gives  place 
to  ''scale'  and  other  motifs  in  purple,  blue,' 
green,  ydlow.  Paris  prints  are  fotmd  in  the 
decoration ;  camaieu  is  in  v<^e.  Underglaze 
blue  was  continued  and  armorial  bearing  oeco- 
ntion  made  to  order  was  popular  with  the 
wealthy. 

Fifth  Period  (1756-63)^- Prussia,  under 
Frederide  the  Great,  ravaged  the  country  now 
and  forced  a  tribute  of  great  lots  of  porcelain, 
besides  deporting  many  of  Meissenis  best 
workers.  Nothing  new  in  st^  or  decoration 
appears  in  this  time  except  the  commencement 
of  Greco-Roman  antique  tendencies. 
.  Sixth  Period  (1763-74).— The  faaory  now 
had  10  be  revitalized  and  the  rivalry  of  por>. 
celain  factories  at  Sevres,  Vienna,  Berlin,  etc., 
<»nteRded  with.  Michael  Victor  Ader,  the 
Paris  sculptor,  was  engaged  in  1764  to  give  new 
life  to  the  tttodeled  forms,  as  {Candler's  work 
had  lost  in  popularity.  He  created  the  figures 
o{  French  street  criers,  etc.,  and  assisted  Meis- 
sen's prosperity.  Lovdy,  ddicate  lace  effects 
were  produced  in  this  period.  Search  was  made 
for  improved  colors  in  other  factories,  Sevres 
hieu  de  roi  especially.  Meissen's  fame  was 
waning. 

Seventh  Period  (1774-1814)^  Often 
termed  the  "Marcolini*  period.  Count  Camillo 
Marcolini  was  made  chief  director  and  started 
retrenchment  lo  make  up  for  the  immense 
losses  caused  through  severe  competition.  He 
forced     sales    of    surplus    stock    by    lowering 


prices;  he  treduced  salaries.  I^nancial  embar- 
rassment, in  1790,  forced  a  subsidy  from  the 
state.  All  without  success.  His  resignation,  in 
fiice  of  impossiUe  retrievement,  when  offered 
was  refused  and  the  factory  had  to  dose  in 
1810.  This  caused  so  much  labor  distnrbance 
that  the  works  were  opened  again  and  sales 
prices  again  reduced,  while  much  was  sold 
without  decoration.  Such  sales  account  for 
much  of  the  spurious  *Dresden»  ware  which  Is 
of  Dresden  ttody  but  fake  decoratiotl.  Marcolini 
retired  in  tS14.  Napoleon's  activities  were 
njining  alt  European  commerce;  Wedgwood's 
ware,  from  Stafiordshire,  had  become  Uie  rage 
all  over  the  dvillzed  world  (see  Wedgewood 
Warb).  By  18i3,  with  Kiihn  a»  ttrector,  the 
Koniglicbe  Sachsische  Fond  Ian  Mannfaktnr 
gradually  began  to  rally  in  its  finances  now 
using  old  forms  and  decoration  which  baa  made 
Meissen  famous.  Later  followed  Barthd 
(1871),  Brunnemann  (1895).  Up  to  the  time 
just  before  the  Worid  War  (19M)  •Dresden- 
art  ware  was  made  on  quite  a  large  scale  and 
foimd  a  good  ail -world  demand. 

Charoctenstics. —  Wentzel  succeeded  in 
produdng  the  noted  bleu  de  rei  ground  color 
so  long  sought  after.  Acier's  rococo  style  had 
to  change  to  the  more  modern  Louis  Seiae  style, 
with  its  torch  and  crescent,  festoon,  creased- 
ribbon  bow  niotifs,  oval  medaiiions  endrded 
with  laurels  and  containing  monograms  or  por- 
traits. Clasisic  forms  were  revived.  Imitations 
were  made  of  Wedgwood's  white  reliefs  on 
blue  'jasper*  backgrounds.   . 

Harks. —  The  Dresden  ^cioss  swttfds*  was 
used  from  1723  to  the  present  time.  It  was 
taken  from  the  state  coat-of-arms.  Chinese 
marks  were  used  at  difierent  dmes.  A.R.,  for 
Augustus  Re;^  was  used  from  1725  to  I74a 
K.P.M.,  for  Konigliche  Poriellan  Maouiaktur, 
oixurs  from  1723  to  1730.  Other  marks,  K.H.C, 
K.H.K.,  K.H.KW.,  K.C.P.C,  etc,  were  initials 
of  different  hranches  of  .the  rojal  household 
or  estates  of  the  long.  The  "cross  swords* 
scratckfd  throueh  is  the.eraaed  mark  on  ^eces 
that  were  sola  in  the  white  for  others  to 
decorate. 

BibUognphyi — Berling,  Karl,  'Das  Meiss- 
ner  Porzetlan  und  seiae  (leschichte'  (Leipiig 
1900);  DoMigesj  WiUy,  'Udssnei:  Poiiellan: 
sdne  Geschicnte  und  kunstUriscbe  Entwickel- 
uog'  (Berlin  1507);  Mew,  Egan,  'Dresden 
China'  (London  1909) ;  Sponsd,  Jean  Louis, 
'Kabinelstiicke  dcr  Mcissner  Porzellan  Manu- 
fakiur  von  Johann  Joachim  Kandler*  (lleipzig 
1900)  i  Wylde,  C  H.,  'How  to  Collect  Conti- 
nental China'  (London  1907J  ;  Zimmermann, 
Ernst,  'Die  Erfindune  uod  Pruhzeit  des  Mdss- 
ncr  Poriellans*  (Berlin  1908)  ;  id.,  'Die  Statu- 
elicn  Konig  Augusts  III  in  Meissner  Porzdlan> 
fin  Mitteil.  aui  den  sacksischen  Kwnstsamn^- 
lungen,  Jahrg,  4,  Dresden  1914). 

Clement  W,  Coumie. 

DRESDNBR  BANK.  The.  The  Dresdnet 
Bank  was  founded  in  .Dresden  in  1872  with  a 
capital  of  9.60aa00  marks,  and  in  1881,  by  the 
establishmem  ot  a  branch,  trahsferred  its  centre 
of  activity  to  Berlin.  Its  first  success  was  in 
its  deposit  business,  dosdy  followed  t>y  its  regu- 
lar banking  business,  in  which  it  is  tO'-day  one 
of  Germany's  leading  itistitutions.  It  is  par- 
ticnlariy  strong  in  southern  (rermany  throng 
the  number  of  banking  mstitutioixs  absolved  or 
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MbtUished  ther&  In  m^y  n^ccti  it  hu  pnf- 
nied  a  paticjr  pwllel  to  that  of  ibc  Deuticfae 
Bank,  both  in  domestic  finance  and  orcnwaa 
bwineu,  the  latter  being  initiated  in  1892  by 
itie  absonition  of  a  bnsdi  in  Haaifaurg,  fot- 
kiwed  in  1895  by  a  brucfa  in  Bremen  and  in 
1901  in  Londoa  In  all.  the  Dresdner  Bank  bad 
(beginning  oi  1909)  27  bnmcbes,  all,  wttfa  the 
exception  of  the  one  in  London,  being  located 
in  Germany.  In  addition  it  has  one  Commandite 
and  57  deposit  offices,  23  being  in  Berlia  Its 
foreign  business  is  carried  on  through  sul>- 
sidiaries  in  China,  Japan,  Italy,  Switzerland, 
Turkey,  Greece,  Egypt,  Morocco,  Argentina, 
Hexico  and  Canada,  and  in  1905  a  dose  alliance 
was  formed  with  the  banking  house  of  J.  P, 
Morgan  &  Co..  New  York,  for  Joint  action 
in  international  finance  and  issue  operations, 
particularly  the  absorption  of  American  secu- 
rities by  German  investors.  Operations  in  tha 
Orient  and  South  America  have  been  carried 
on  jointly  in  co-operation  with  the  A.  Sdiaaff- 
hausen'scher  Bankverein.  Between  1&72  anj 
1909-10,  important  German  banks  and  banking 
firms  having  numerous  branches  throughout 
Germany  were  absorbed  by  the  Dresdner  Bank. 
Important  among  these  was  the  Deutsche 
Genossenschaftbank  (Bank  for  Co-operative 
Credit  Societies),  Sorgel,  Parrisius  &  Co.,  o( 
Berlin  and  «ankfor1-on-the-Main,  closely 
'ustrial  and  aKricuf- 
A  special  depart- 
t.  is  also  concerned 
with  the  fostering  of  these  interests.  In  addi' 
tion,  in  190*.  jointly  with  the  A.  Schaaff- 
bansen'scher  Bankverein,  the  banking  house  of 
Von  Erianger  ft  S6hne  of  Frankfort-on-the- 
Matn  was  absorbed,  this  latter  having  8 
branches  and  97  agencies,  besides  community-of- 
ititerest  connections  with  2  banks  having  S2 
agencies.  In  addition,  through  board  super- 
vision or  stock  control,  12  other  important  banks 
with  numerous  branches  and  agencies  are  in- 
cluded within  the  Dresdner  Bank  group.  The 
relation)  of  the  Dresdner  Bank  to  the  industrial 
life  of  Germany  are  indicated  by  the  fact  that 
at  the  beginning  of  1909  representation  was  had 
on  the  boards  of  87  other  important  Industrie 
and  financial  organiiations.  In  1908  the  capital 
was  180,000,000  marks  (increased  in  1910  to 
200,000,000  marks),  surplus  51,500,000  marks 
and  dividend  7'/i  per  cent.  The  total  capital 
power  of  the  Dresdner  Bank  group  in  the  same 
year  amounted  to  283,942,419  marks,  of  which 
227,680,000  constituled  the  camtal  and  56,262,419 
marks  the  stirplus.  Consult  Riesser.  Dr.  J., 
'Die  Deutsche  Grossbanken  und  ihre  Konzen- 
tralion'  (1909)  ;  'Germany's  Economic  Forces> 
(1913) ;  'Report  on  Cooperation  in  American 
Export  Trade'   (Washington  I9I6). 

D£ESS,  the  clothing  or  apparel  of  tb« 
human  body.  Under  this  title  will  M  considered 
the  principles  underlying  the  wearing  of  clothes 
rather  than  the  minute  details  of  thdr  shape 
and  color,  which  will  be  found  treated  tsoder 
CosTUMi:  The  evolution  of  dress  has  alwayi 
been  associaled  with  the  growth  and  decline  of 
natioas  and  therefore  sheds  much  light  on  racial 
characteristics.  In  the  earliest  stage  of  human 
history  dress  must  of  course  have  been  strictly 
utilitarian,  consisting  onlv  of  the  coverim;  neces- 
sary to  protect  the  body  agaitut  the  extreme 
cnaditions  of  climate  and  tetnperatur&,  ■  With 


nnqy  ondvilifeed  tribes  this  concetition  of  dM 
function  of  clothes  still  survives. 

With  the  dawn  of  civilizadon  another  utili- 
tarian funcdon  is  asstUEd  by  dothn.  Qothina 
becomes  a  axaoie  of  intfieating  distinctions  oi 
rank  ud  office  in  the  conununity.  The  mini- 
mum of  dothing .  is  f omtd  among  slaves  and 
the  lowest  daises  in  general,  while  garmons 
even  more  massive  and  extensive  than  either 
dimatic  conditions  or  considerMions  of  modesty 
prescribed  ccme  to  be  wont  by  those  in  the 
h«faer  ranks.  Next,  a  purqiy  decorative  motive^ 
wold  nndenbtedly  has  its  source  in  personal 
vanity,  came  to  supirienieot  the  two  more  ntili- 
tarian  ones  just  mentioned.  With  some  im~ 
dvilised  or  semi-dvilized  penptes  this  is  by,  far 
tlie  stimgest  and  frequently  the  only  motive 
for  the  westing  of  sudi  scant  vestments  as 
ndther  cover  nor  protect  the  body.  That  per- 
sonal vanhy  underlies  the  use  of  clothes  qnitd 
as  ranch  as  consideradona  of  modesty  and  tem- 
peratttre  even  among  crvilised  peojties  i»  a  view 
held  by  mai^  authoritative  scientists. 

The  Asmians  covered  themselves  endrdy 
with  beany  dnfoiot,  sdff  wilb  embroidery.  The 
Egyptians,  of  wfaose  dress  we  have  tibe  earliest 
records^  dothed  themselves  in  ttun  materials 
which  revnted  the  tines  of  the  body  and  fre- 
ouenUy  left  even  the  limbs  exposed.  Their 
dress  was  rich  in  texture  and  sptsndid  in  color- 
iiw,  the  designs  o£  didr  textile  fabrics  being 
ot  fai^  artistic  csccellence  and  beauty.  Class 
distinctions  were  very  strongly  emphasized  in 
the  dress  of  the  Egytians.  A  peculiar  feature 
of  their  priestly  garb  was  the  leopard-^kia 
worn  on  solemn  sacrifidal  occasions.  The 
Egyptian  women  of  rank  wore  beautiful  enn 
brotdered  skirts  secured  at  the  waist  t^  a' 
colored  sash,  or  snspenikd  by  straps  from  th« 
shoulders,  and  over  this  a  long,  loose  robe. 
The  laboring  dass  used  woolen  fabrics,  t>ui 
Aeir  costumes,  espedally  when  at  work,  con* 
sisted  as  a  rule  simply  of  a  loin-ctoth  and 
IJrdle.  Among  the  Chinese  the  predominating 
idea  of  dress  has  always  been  splendor  of  ma- 
terial and  decoration.  The  intense  conserva- 
tism of  this  race  is  nowhere  better  shown  than 
in  the  almost  complete  sameness  of  dress  from 
eariiest  times  to  the  present  day.  That,  as  a 
general  rule,  progress  in  dnlisation — >at»d' 
especially  a  swiden  leap  in  this  direction- 
makes  for  radical  dress  reform,  is  wetl  ithis- 
trated  in  the  case  of  the  modem  Japanese.  For 
a  long  time  the  figm-e  was  merely  draped  in 
loose  lengths  of  ntateriat,  with  no  attonpt  at< 
conformii^  to  the  lines  of  the  body  or  lintbs  — 
though  sleeves  and  trousers  are  occasionally  ob- 
served, as  in  the  Persian  sculptures  at  Persepo- 
lis.  The  primitive  sandal  was  evidently  thought 
to  afford  all  necessary  protection  to  the  foot, 
iffltil  the  time  of  Assur-bani-pal,  or  Sardanapa- 
lus,  when  soldiers  and  hunters  appear  to  have 
worn  a  sort  of  net  to  protect  their  legs  and 
boots  or  gaiters  lomewkat  Hke  the  Gredc  and 
Roman  eathitmus,  laced  in  front  Save  as  offi< 
rial  costumery,  bats  and  caps  were  little  worn  in' 
earfy  times.  Even  in  the  time  of  JuKus  Csesar 
they  were  little  used  except  by  travelers,  most 
people  preferring  a  fold  of  the  to);^  or  mantle 
for  3  head  covering.  Among  the  Greeks  and 
Romans  the  division  of  classes  and  professions 
by  dress  were  very  striking.  By  the  Greeks^ 
the    artistic    effect    was  carried    to   a   heigU 
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bitiierto  unloiown,  their  ganoents  beii^  the  per- 
fection of  graiix  and  digni&ed  elegance.  At  no 
other  titnc  has  a  nation's  dress  otfered  such 
great  advantages  to  the  a.rtist.  The  Greek 
chiton  and  himation  of  ^lout  450-350  B.C  were 
the  hi^est  type  of  loose  clothing,  white  the 
highest  type  of  the  more  ti^uly  fitting  costume 
was  found  in  England  and  Prsnce  in  1350.  The 
costumes  of  western  Europe  during  the  last 
quarter  oi  the  14th  and  the  first  at  the  15th 
cenluty  were  characterized  by  a  beautiful  rea- 
sonableness and  adaptation  at  once  to  use  and 
artistic  eSect.  But  there  have  been  other 
periods  in  which  the  exaggeration  of  good  sar- 
torial points  led  to  utter  absurdities  and  de- 
moralisation. After  the  Nonnan  Conquest, 
which  introduced  into  England,  among  other 
unsalutaiy  features,  numerous  ugly  changes  in 
dress,  eccentricities  in  headgear  were  especially 
prevalent  In  the  I7th  century  shoes  grew  so 
small  and  pointed  that  they  were  an  enciun- 
brance  to  the  wearer  and  had  to  be  hooked  up 
hy  their  projecting  tips  to  make  walking  pos- 
sible. Stnall  waists  were  considered  quite  as 
essential  for  men  as  for  women.  Even  as  late 
as  the  reign  of  George  III,  English  tailors  ad- 
vertised corsets  for  gentlemen.  The  modem 
tendency  in  dress,  as  in  many  other  things,  is 
decidedly  democratic  —  a  tendency  toward  the 
complete  elimination  of  differences  in  dress  as 
marks  of  social  or  other  distinction.  The  dress 
reform  movement  inaugurated  in  the  19th  cen- 
tury and  the  greater  attention  paid  to  hygienic 
considerations  have  resulted  in  making  women 
more  solicitous  about  the  health  and  comfort  of 
the  body  than  they  have  been  for  many  cen- 
turies previous.  Extravagance  in  dress  has 
always  been  a  mark  for  social  and  rel^ious 
reformers.  Both  in  France  and  in  England, 
especially  during  the  Puritan  period  in  the 
Utter  countiy,  preachers  thundered  from  many 
a  pulpit  against  the  senseless  fashions  of  their 
ti'nes.  Sumptuary  legislation  has  attempted 
time  and  lime  again  to  regulate  it,  but  usually 
without  success.  In  England,  particularly  under 
the  Tudors,  considerable  drastic  legislation  was 
enacted  on  the  subject  of  dress.  Beginning  as 
early  as  1463  and  taking  on  a  most  mandatory 
form  in  1510,  when  "An  Act  against  wearing 
of  costly  Apparel"  was  passed,  such  legislation 
was  re-enacted,  or  re-enforced,  again  and  again, 
taking  a  different  —  usually  a  more  stringent — 
form  from  time  to  time.  But,  cnstom  proving 
stronger  than  legislation,  the  people  constantly 
overstepped  the  bounds  of  dress  laws,  with  the 
result  that  all  such  legislation  was  finally  re- 
pealed in  England  in  1604,  a  century  before  such 
action  was  taken  in  other  countries.  There  are 
two  satirical  literary  treatments  of  this  aspect 
of  dress  which  are  especially  famous,  that  of 
Swift  in  the  "Tale  of  a  Tub,'  and  that  of 
Carlyle  in  'Sartor  Resartus.' 

Bibltogrkphy. —  Most  of  the  literature  on 
the  subject  is  in  the  form  of  magazine  articles. 
The  following  works  treat  of  dress,  specifically 
or  generally:  Earle,  'Two  Centuries  of  Cos- 
tume in  America*  (2  vols.,  New  York  1904)  ; 
Evans,  'Chapters  on  Greek  Dress'  (London 
1693) ;  Famsworth,  'The  Art  and  Ethics  of 
Dress'  (1915):  Foot,  "Fashiont  the  power  that 
mfluences  the  World.  The  Philosophy  of  An- 
cient and  Modem  Dreas  and  Fashion'  (New 
York  1872)  :  Hill,   'History  of  Enf^ish  Dress» 


(London  1900);  Lacroix,  'Maimers,  Customs 
and  Dress  of  die  Middle  Ages  and  the  Re- 
aaiasance'  (l^odon  1677)  ;  McClellan,  'Histoiic 
Dress  in  America,  1607-1800»  (Philadelphia 
1904) ;  Walker,  'Dt«s9  as  it  has  been,  is,  and 
will  be>  (New  York  1885);  Winterbum, 
'Principles  of  Correct  Dress'  (1914).  See 
Costume;  Dress  Reforii;  Fashion. 

DRESS  REFORM,  a  movement  of  the  19th 
century,  having  for  its  aim  the  modification  of 
the  dress  of  women  along  hygienic  lines  chiefly, 
but  also  with  regard  to  comfort  and  con- 
venience. Many  articles  of  feminine  apparel 
had  long  been  operating  against  the  health  of 
the  wearers  and  the  injurious  effects  had  been 
recognized  and  more  or  less  frankly  discussed 
in  private  circles  before  leaders  were  fotmd 
with  sufBcient  earnestness  and  courage  to  make 
organized  eiTortS  for  reform.  So  far  as  the 
United  States  is  concerned  dress  reform  may 
be  said  to  date  from  1851j  when  Amelia  Bloomer 

Sublished  some  articles  in  favor  of  freer  dress 
or  women  in  her  paper  called  The  Lily.  A 
few  years  before  the  Civil  War  (in  1857)  a 
National  Dress  Association  was  started,  but 
made  Uttle  headway.  It  was  not  until  a  similar 
society  was  organized  in  Boston  io  1874  that 
attempts  of  this  nature  began  to  bear  any  fruit 
Several  causes  seem  to  have  contributed  to 
making  the  time  more  propitious  for  an  active 
propaganda  against  tight-lacing,  high -heeled 
and  cramping  loot-wear,  trailing  garments,  etc 
The  greater  attention  paid  to  physiology  in 
schools  dispelled  to  some  extent  the  ignorance 
which  bad  been  a  partial  excuse  for  unhygienic 
methods  of  dress.  The  increasing  number  of 
women  receiving  a  college  education  ensured 
for  the  new  ideas  an  audience  with  minds  too 
liberal  and  judgments  too  sound  to  be  rigidly 
fettered  by  conventionality  and  fashion.  A 
third  factor  not  to  be  disregarded  was  the  firm 
attitude  of  physicians.  Prevention  of  disease 
and  the  development  of  normal  conditio 


had  been  emphasized, 
operation  of  the  medical  fraternity  by  lectures, 
periodical  literature  and  personal  influence 
should  receive  due  credit  for  the  progress  of 
dress  reform.  Such  co-operation  was  a  marked 
feature  of  the  movement  inaugurated  in  Bos- 
ton. As  the  century  drew  to  a  close  conditions 
became  still  more  favorable.  The  prominence 
given  to  bacteriology  associated  in  innumerable 
minds  the  trailing  skirt  with  ^rm-transporta- 
tion.  The  investigation,  too^  mto  the  relative 
values  of  the  different  fabncs— cotton,  linea, 
silk  and  wool  —  as  material  for  underwear  (a 
discussion  in  which  Germany  took  a  notable 
part)  was  very  timely.  It  called  attention  to 
the  lamentable  lack  of  judgment  exhibited  by 
many  persons,  especially  women,  in  protecting 
themselves  by  suitable  under  garments  against 
the  changes  of  the  season,  and  especially  the 
sudden  variations  of  the  American  climate.  The 
adoption  of  outer  garments  suitable  for  wet 
weather  was  undouMedly  hastened  by  the  vogue 
of  the  bicycle  sldrt,  which  accustomed  the  eye 
to  a  style  of  garment  once  attracting  unfavorable 
comment  or  at  least  tinwelcome  observation. 
Rainy-da^  dubs,  formed  in  many  cities,  have 
done  their  share  toward  the  introduction  of  the 
short  skirt.  The  fact  that  a  great  number  of 
women'  are  now  daily  going  to  business  hu  bIm> 
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greatly  promoted  the  movement  of  rational 
dtrthes  for  women.  -  To  athletics,  too,  woman's 
dress  reform  is  deeply  indebted.  The  present 
popularity  of  out-of-door  exercise  and  sport 
for  women  and  the  (general  interest  taken  in 
physical  cultnre  hare  inevitably  tended  to  mod- 
ify the  form  of  women's  giarments. 

The  practice  of  lacing,  with  its  vicious  re- 
solts  of  molding  the  feminine  form  into  ab- 
normal lines  and  crowding  tbe  vital  organs  into 
disease-promoting  states,  still  persists  amoiw 
women  who  place  less  value  on  health  and 
bodily  comfort  than  on  outward  appearance  and 
unnatural  "grace.*  Yet  on  the  whole,  the  move- 
ment toward  rational  raiment  for  women  it 
making  steady  if  seemingly  slow  prt^iess  on 
both  sides  of  the  Atlantic.  ,£sthetic  considera' 
tions  had  little  effect  upon  the  earliest  dress- 
reformers  such  as  Mrs.  Amelia  Bloomer  and 
a  few  women  suffragists  who  first  braved  public 
opinion  by  a  radical  change  of  costume.  The 
Turkish  trousers  and  very  short  slctrt  adopted 
by  Mrs.  Bloomer  did  not  invite  imilalion;  but 
later  phases  of  reform,  both  in  England  and 
in  America,  have  aimed  at  grace  and  beauty 
as  well  as  health  and  ccmfort  in  the  style  of 

Srments  advocated.  In  the  United  States 
rs.  Annie  Tenness- Miller  has  been  a  prominent 
e»>onent  of  the  more  artistic  aspect  of  tbe 
subject.  Very  near  the  time  of  the  establish- 
ment in  this  country  of  the  second  National 
Dress  Association  an  attempt  was  made  by  the 
crown-princess  of  Saxony  to  awaken  her  fellow 
countrywomen  to  the  unportance  of  dress- 
reform,  the  hygienic  side  of  the  question  being 
most  prominent  in  thai  cfltort.  Under  the 
leadership  of  Lady  Harberton,  president  of  the 
Rational  Dress  Association,  the  dress  reform 
movement  assumed  a  somewhat  different  direc- 
tion than  that  associated  with  Mrs.  Jennesa- 
Miller.  To  retain  the  natural  beauty  of  the 
human  form  and  succeed  in  its  harmonious 
appareling  were  the  aims  of  some  of  the  dress 
reformers.  There  was,  however,  side  by  side 
with  this  movement  one  having  a  utilitarian 
trend.  This  was  allied  to  the  German  move- 
ment in  favor  of  more  hygienic  garments;  the 
combination  of  lightness  and  warmth  in  the 
material  used  being  a  great  desideratutn.  Or- 
ranized  ellort  along  the  line  of  dress  reform  in 
England  has  resulted  in  the  formation  of  the 
Rational  Dress  Association  just  mentioned  and 
the  National  Health  Dress  Association.  There 
is  also  a  sodeiy  having  for  one  of  its  aims  a 
change  in  the  customary  mourning  apparel. 
Outside  of  Germany  and  England  little  Interest 
has  as  yet  been  taken  in  Europe  in  the  subject 
of  dre&s  reform,  although  a  certain  Russian 
Minister  of  Education  tned  in  vain  to  prohibit 
corsets.  Consult  Bloomer,  'The  Life  and 
Writings  of  Amelia  Bloomer'  (Boston  1895) ; 
Godwin,  'Dress  and  Its  Relation  to  Health  and 
Qimate>  (London  1884)  ;  Harbeis,  'The  Art 
of  Dress'  (ib.  1881)  ;  Woolson,  "Dress  Reform' 
(BostonlS74).  SeeDHEss;  Costume;  Fashion. 
DRBSS  SHIP,  nautical  term  sif^lfying 
the  decoration  or  ornamentation  of  a  ship  with 
flags.  It  is  done  on  national  holidays  or  on  some 
special  occasion.  There  are  many  forms  and 
degrees,  according  to  the  importance  of  the  oc- 
casion or  of  the  personage  to  be  botiored. 
Hoisting  the  national  colors  at  the  mastheads 
and  at  ue  peak  is,  perhaps,  the  simidest  form  of 


dressing  a  ship.  Additional  flags,  usually  those 
of  the  signal  code,  are  hoistecTto  full-dress  a 
ship.  The  ordinary  method  is  to  arTai%e  the 
flags  in  a  line  from  the  water  forward,  up  the 
forward  stay  between  the  mastheads  to  the  pealc 
and  thence  over  the  stem.  At  the  stem  and 
prow  weiglited  lines  are  dro^ied  (o  which  the 
nags  are  attached.  When  doing  honor  to  a 
foreign  nation  the  latter's  colors  are  run  to  the 
head  of  the  main  masL  When  more  than  oite 
coimtry  is  represented  by  its  colors  all  must  be 
given  posts  of  honor  and  none  placed  in  a 
position  of  inferiority  to  another.  In  naval  ves- 
sels the  AagB  of  the  navy  signal  code  and  of  the 
international  signal  code  are  used  jointly. 
During  the  Huason-Fullon  celebration  in  New 
York  m  1905  the  American  and  visiting  foreign 
naval  vessels  were  dressed  with  dectnc  lights, 
arranged  to  outline  the  hull  and  superstructure 
when  illuminated 

DRESSER,  Henrr  Kdtt,  Et^lish  orni- 
thologist: b.  Thirsty  Yorkshire.  9  May  1838.  He 
is  best  known  by  bis  'History  of  the  Birds  of 
Europe'  in  eight  volumes  <I871-81>. 

DRESSER.  Horatio  Willis,  American 
atilhor:  b.  Yarmouth.  Me.,  15  Jan.  18661  He 
was  educated  in  Denver,  Colo.,  and  at  Boston; 
was  appointed  assistant  in  philosophy.  Harvard 
University,  1902-11;  professor  of  philosophy, 
Ursinus  College,  1911-lZ  Since  1893  he  has 
lectured  and  written  extensively  on  practical 
philosophy  and  metaphysics,  »id  he  edited  and 
published  the  Journal  of  Practical  Mtlaphysict 
1896-98;  but  it  must  be  pointed  out  that  these 
terms  as  used  by  him  and  his  school  of  tbought 
have  meanings  entirely  different  froip  those  in 
which  they  have  hitherto  been  used  and  are 
generally  understood.  He  edited  The  Higher 
Law  1899-1902,  and  is  the  author  of  'The  Power 
of  Silence*  (1895) ;  'The  Perfect  Whole* 
(1896);  'In  Search  of  a  Soul'  (1897); 
'Voices  of  Hope'  (1898);  'Methods  and 
Problems  of  Spiritual  Healing'  (1899) ; 
'Education  ^d  the  Philosophical  Ideal*  (IWO)  ; 
'Voices  of  Freedom'  (1899);  'Living  by  tno 
Spirit'  (1900):  'The  Christ  Ideal'  (lS)l)  ;  'A 
Book  of  Secrets'  (1902)  ;  "Man  and  the  Divine 
Order*  (1903)  ;  'Health  and  the  Inner  Life' 
(1906);  'The  Greatest  Truth'  (1907);  'A 
Physician  to  the  Soul'  (1908)  ;  'The  Philosophy. 
of  the  Spirit'  (1908)  ;  'A  Message  to  the  WeU* 
(■1910) ;  'Human  Efficiency'  ( 1912) ;  'The 
Religion  of  the  Spirit  in  Modem  Life'  (1914). 

DRBUX,  dr«  (ancient  DimoscAss-e). 
France,  one  of  the  oldest  towns  on  the  Blaise,  20 
miles  north- northwest  of  Chartres,  It  has  a 
number  of  churches  and  other  buildings  of  the 
llth.  12th  and  ISth  centuries.  It  has  foundries 
and  manufactures  doth,  leather  and  glass  and 
trades  in  sheep  and  cattle.  In  Roman  times  it 
was  called  Durocassis  or  Drocse  and  was  also 
important  under  the  Gauls.  Here  the  Dnc  de 
Guise  defeated  the  Huguenots  and  captured  the 
Prince  of  Condi  in  IS62:  The  Germans  took  the 
town  in  1870.    Pop.  10,500. 

DREVKT,  dre'va',  French  family  of  en- 
gravers. (1)  PrajTBE:  b.  Saint  Colombe,  near 
Lyons,  1664;  d.  Paris  1739.  He  studied  at 
Lyons,  and  at  Paris  with  Audran  and  Rigaui 
In  1606  he  becane  court  engraver  and  was 
elected  to  the  Academy  in  1707.  He  left  more 
than  100  plates,  of  which  the  recogniied  master- 
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piece  i«  'Louis  XIV>  (1712).  He  was  particu- 
larly successful  in  the  enKraving  of  portraits, 
(2)  PiEBKE  IMBEST,  his  son ;  b.  Paris  1697;  d. 
there  1739.  He  studied  with  his  father,  but  sur- 
passed him  in  art.  He,  too,  was  most  successful 
m  portrait  work,  one  of  bis  best  pieces  bein^  a 
portrait  of  Bossuet  after  Kigaud ;  be  also  copied 
die  works  of  Coyiwl,  Restout,  Andray  and  other 
French  painters  of  the  time.  He  succeeded  his 
father  as  court  engraver  and  they  executed 
many  works  together.  (3)  Claude,  the  nephew 
of  Pierre  Imbert:  b.  Lyons  1710;  d.  Paris  1782. 
He  was  a  pupil  of  his  uncle  and  cofned  his  style 
without  equating  his  art.  Consult  Firmin-Didot, 
<Les  Drevets*  (Paris  1876). 

DREW,  Daniel,  American' capitalist:  b. 
Carmel,  N.  Y.,  29  July  1797;  d.  New  York,  19 
Sept.  ISre.  In  early  life  he  was  a  cattle  drover 
and  dealer  and  was  subsequently  prominent  as  a 
steamboat  builder,  but  was  most  widely  known 
from  his  connection  with  railroads  and  as  a 
leading  stock  speculator  in  Wail  Street.  The 
faHure  of  Kenyon,  Cox  &  Co.  caused  the  loss  of 
his  great  fortune,  which  at  one  titne  amounted 
to  ^lout  $15,000,000.  He  was  the  founder  of  the 
Drew  Ladies'  Seminary  at  Carmel  and  the  Drew 
Theological  Seminary  (q.v.)  at  Madison,  N.  J. 
He  also  gave  large  sums  of  money  to  various 
Methodist  colleges  and  schools.  CmisuU  White, 
Bouck,  '"nie  Book  of  Daniel  Drew*  (New  York 
1910). 

DREW,  John,  American  actor:  b.  Phila-' 
delphia.  13  Nov.  1853.  In  1873  he  firat  appeared 
at  his  father's  theatre  in  Philadelphia,  then 
under  his  mother's  management.     For  the  next 


Davenport.  In  1879  he  appeared  as  leading 
in  the  all-star  company  of  Augustine  Daly,  at 
Daly's  Theatre,  New  York.  His  most  note- 
worthy successes  there  were  as  Petnichio  in 
*The  Taming  of  the  Shrew,'  and  as  Charies 
Surface  in  Sheridan's  'School  for  Scandal,' 
He  appeared  also  in  the  classic  revivals  and  in 
original  productions  of  Mr.  Daly.  He  visited 
Europe  in  1892  with  Daly's  Company,  playing 
classic  roles,  and  began  his  starring  tours  in  the 
autumn  of  1892,  playinj?  in  'The  Masked  Ball.' 
'The  Butterflies,'  'A  Marriage  of  Convenience,* 
'One  Summer's  Day,'  'The  Liars,*  'Richard 
Carvel,'  'His  House  in  Order,'  'Inconstant 
George'  'Much  Ado  about  Nothing,'  'The  . 
Tyranny  of  Tears'  and  'The  Will.'  John  Drew 
is  the  best  living  interpreter  of  a  certain  type  of 
character  common  in  high  society  in  America.  In 
1901  he  appeared  in  a  revival  of  'The  Second 
in  Command.'  Consult  Strang,  'Famous  Actors 
of  the  Da^'  (Boston  1900)  ;  Moses,  'Famous 
Actor- Families  in  America'  (New  York  1906)  ; 
Winter,  'WaJlet  of  Time*  (2  vols.,  New  York 
1913). 

DREW,  John,  American  comedian :  b.  Dub- 
Bn.  Ireland,  3  Sept.  1825 ;  d.  Philadelphia,  Pa., 
21  May  1862.  He  made  his  first  appearance  at 
the  Bowery  Theatre,  New  York,  m  184S,  and 
later  became  manager,  in  connection  with 
William  Wheatley  of  the  Arch  Street  Theatre 
in  Philadelphia.  He  acted  in  the  principal  cities 
of  the  United  States,  England  and  Australia. 

DREW  THEOLOGICAL  SEMINARY, 
in  Madison,  N.  I.,  an  educational  institution 
founded  by  the  Ueuodist  Episcopal  Church  for 


the  education  and  trainii^  of  its  ministert. 
Daniel  Drew  donated  the  ground  and  buildii^. 
Three  years  sufHce  to  cover  the  prescribed 
courses,  which  in  addition  to  special  training  in 
theology,  etc,,  al»o  cover  a  wide  rati^fe  of  secu- 
lar subjects  in  order  to  provide  ministers  of 
broad  minds  and  of  good  general  education. 
The  degree  of  B.D.  is  conferred  on  students 
who  already  hold  an  academic  dc^ee,  and  the 
degree  of  doctor  in  theology  is  conferred  on 
students  who  take  the  advanced  courses  pre- 
scribed  for  this  degree.  Tuition  is  free,  and 
arrangements  have  been  made  whereW  the  cost 
of  student  life  is  most  moderate.  There  are 
ei^t  buildings  altogether,  which  with  the 
grounds  are  valued  at  about  S725,0OO.  The 
productive  endowment  funds  total  over  $1,000,- 
000.  The  seminary  Is  provided  with  an  excel- 
lent library  of  126/X)0  volumes  and  140.000 
pamphlets.  The  enrolment  of  students  in  1916 
was  171,  and  there  were  16  instructors. 

DREWRVS   BLUFF,  BatOe  of.     When 


up  James  River  toward  Richmond  by  daylight  of 
the  5th  and  to  push  ahead  with  all  ener^.  By 
the  6th   Butler  had  reached  and  entren^ed  at 


Bermuda  Hundred  Neck.  Kautz's  cavalry 
division,  moving  from  Suffolk,  destroyed  sev- 
eral bridges  on  the  Norfolk  and  Petersburg  and 
Weldon  railroads  and  ioincd  Butler  on  the  10th. 
On  the  9th  Butler  advanced  with  the  greater 
part  of  his  force  to  strike  the  railroad  connect- 
ing Richmond  and  Petersburg,  but  his  advance 
barred  by  Swift  Creek,  which  was   found 


sable 


which  he  ordered  his  troops  to  withdraw  t< 
entrenchments;  but  the  withdrawal  was  not 
effected  without  an  attack  by  the  (Confederates 
on  a  detachment  of  the  lOth  Corps,  in  which 
the  loss  was  severe  on  both  sides.  Butler'* 
advance  was  barred  by  strong  works  on 
Drcwry's  Bluff  on  the  right  bank  of  the  river, 
eight  miles  below  Richmond.  The  works  could 
not  be  reached  by  the  navy,  and  on  the  land  5ide 
the  Bluff  was  defended  by  22,000  infantry  and 
over  2,000  cavalry,  field  artillery  and  heavy  guns. 
On  the  12th  General  Butler  moved  along  the 
turnpike  and  after  some  fighting  the  Confeder- 
ates fell  back  toward  Drcwry's  Bluff.  On  the 
15th  there  was  heavy  all-day  skirmishing  and 
some  artillery  firing,  and  General  Beauregard 
issued  orders  for  an  attack  next  morning  to  cut 
Butler  off  from  Bermvida  Hundred  and  capture 
or  destroy  his  army.  The  attack  was  made  very 
early  in  the  morning  under  cover  of  a  dense 
fog;  the  right  of  Butler's  line  was  turned  and  a 
large  number  of  prisoners  taken,  compelling  it 
to  fall  back  a  short  distance.  On  the  Tcft 
Butler's  line  held  its  ground  and  made  some 
progress,  but  toward  evening  Butler  ordered  hia 
troops  to  fall  back  and  at  night  they  were  in  the 
entrenchments  at  Bermuda  Hundred,  Beaure- 
gard followed  and  entrenched  in  front  of  But- 
ler's lines.  As  General  Smith  nyi,  'Both  corps 
re-entered  the  historic  bottle,  which  was  at  once 
carefully  corked  by  a  Confederate  earthwork.* 
On  the  20th  Beauregard  assaulted  and  carried 
some  of  Butler's  advanced  lines  and  a  sharp 
fight  ensued  to  regain  them,  which  was  only  par- 
tially successful,  a  portion  of  them  being  re- 
taken by  Howell's  brigade  of  the  10th  (^ips. 
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which  lost  702  men;  the  Confederate  loss  was 
nearly  800.  On  the  29th  Genera}  Smith  with 
three  divisionB  of  the  10th  and  18th  corps,  t^OOO 
men,  and  16  ^ns,  left  the  Army  of  the  Jamefe 
and  joined  the  Army  of  the  Potomac  in  time  to 
take  part  in  the  battle  of  Cold  Harbor.  The 
Union  forces  engaged  in  the  battle  of  Drewty"* 
Bluff,  16  May,  numbered  about  16,000,  the  Con- 
federates about  18,000.  The  Union  loss,  14-16 
May,  was  390  Idlled,  2,380  wounded,  1,390  miss- 
ing. The  Confederate  loss,  16  May,  was  about 
460  Idlled,  2,060  wounded,  212  misaing.  From 
5-31  May,  including  all  of  Butler's  engagements 
and  Kautz's  cavalry  operations,  the  Union  loss 
was  609  kiUed,  Z;?m  wounded,  1,580  missing:  the 
Confederate  loss  for  the  same  period  cannot  be 
definitely  ascertained,  but  it  was  less  than  th*t 
of  the  Union  forces.  See  'Official  Records* 
(Vol.  XXXVI)  ;  'Butler's  Book' ;  Grant,  'Per- 
sonal Memoirs' ;  Humidirn;^,  'The  Vir^la 
Campaign  of  I864~65' ;  Roman,  'Military 
Operations  of  General  Beauregard'  (Vol.  II)  ; 
and  'Battles  and  Leaders  of  the  Ciyil  War? 
(Vol.  IV). 

R  A.  Carman. 

DRBWS,  Arthur,  German  philosopher:  b. 
Uetersen,  Holstein,  1865.  He  received  his  edu- 
cation at  the  universities  of  Munich,  Berlin, 
Heidelberg  and  Halle.  In  1898  he  was  ap- 
pointed privatdocent  of  philosophy  at  Karls- 
ruhe and  10  years  later  was  made  professor 
extraordinary.  He  is  the  editor  of  Hegel's 
'Religionsphilosophie'  (1905)  and  is  the  author 
of  works  of  criticism  on  Kant,  Nietzsche  and 
others  in  'Kants  Natorphilosophjc  ats  Grund- 
lage  seines  Systems*  (1894) ;  'E.  von  Harl- 
manns  philosophisches  System  im  Gnindriss' 
(2d  ei,  1905) ;  'Nietzsches  Philosophic* 
(1904)  ;  'Lebenswerk  Elduard  von  Hartmanns' 
(1907)  ;  'Plotin  nnd  der  Untergang  der  antiken 
Weltanschatsung*  (1907).  Other  important 
vorks  from  his  pen  are  'Die  Lehre  von  Raum 
und  Zeiten  nachltantischer  Philosophie*  (1889)  ; 
'Das  Ich  als  Grundproblem  der  Metaphysik* 
(1897)  ;  'Die  Religion  als  Selbstbewusslsein 
Gotfes*  (1906);  'Der  Monismus'  (1908); 
'Geschichte  des  Monismus  im  Altertum* 
(1913).  Drews  has  become  weU  known 
America  through 
historici^  of  the 
ment.  These  are  'Die  Christusmythe'  (1910; 
English  translation  hf  Bums  1911;  part  II,  by 
McCabe  1912),  and  'Me  Petruslegende' 
(1910). 

DRBXBL,  Anthony  JoMph,  AmericaB 
banker:  b.  Philadelphia,  Pa.,  1826;  d.  Carlsbad 
Germany,  30  June  1893.  He  became  the  head 
of  the  well-known  firm  of  Drexel  &  Company, 
Philadelphia,  havitig  been  ideotilied  with  it 
from  the  age  of  \i.  He  was  lealqus  in  pro- 
motiaa-  science  and  art  especially  music,  and 
contributed  largely  to  oailanthropic  and  educa- 
tional interests.  The  Drexel  Institute  of  Art, 
Science  and  Industry,  Philadelphia  ((i.v.)  was 
established  fcy  him.  He  became  head  of  Drexel, 
Morgan  &  Co.  of  New  York,  and  Drexel 
Harjes  &  Co.  of  Paris.  With  G.  W.  Childs.  he 
became  owner  of  the  Philadelphia  Public  Led- 
B'T  (1864). 

„  DREXEL  INSTITUTE  OP  ART,  SCI- 
BNCE  AND  INDUSTRY  was  founded  at 
Phdaddptna  in    1891.   by  Antfaony  J.  Dnxel 


(4.V.).  This  school  was  estaUished  for  the 
purpose  of  giving  young[  men  and  women  op- 
portimity  to  receive  traming  in  the  arts  aad 
sciences  as  applied  to  the  industries.  The  r«' 
quirements  for  admission  depend  upon  the 
course  which  the  applicant  wishes  to  pursue ; 
no  degrees  are  given.  In  1914  the  trustees  had 
aj^hed  for  the  right  to  grant  degrees,  The 
buildings  vaA  equipment  given  by  Mr.  Drcxsl 
cost  over  £4,000,000:  and  tbc  amount  of  en- 
dowment, given  also  by  Mr.  Druel,  is  $2,00(^)00. 
The  courses  offered  are :  Fine  and  applied  arts ; 
elective  engineering;  commerce  and  finance; 
wcchanioal  drawing  and  machine  construction ; 
domestic  science;  mathematics;  physics;  chem> 
istry;  and  English.  Day  and  evening  classes 
are  provided  for  alt  departments.  The  lei^h 
of  time  required  to  complete  the  work  depends  . 
upon  the  course.  The  free  public  lectures  pro- 
vided  by  the  institute  are  valuable  «ducational 

The  department  of  commerce  and  finance 
consists  of  three  special  departments :  First, 
thiE  course  in  commerce  and  finance;  second 
the  office  course;  third,  the  evening  course. 
These  courses  are  founded  on  a  broad  and  lib- 
cral  basis,  resembling  generally  the  commer- 
cial schools  of  Europe,  and  they  are  intended 
to  place  commercial  education  in  its  proper  re- 
lation to  other  departments  o£  educational 
work.  The  object  of  the  course  is  to  train  the 
young  to  do  business  rather  than  simply  to  re- 
cord business.  It  provides  a  liberal  and  practical 
course  of  study  for  a  two  years'  training  in  die 
knowledge  of  the  world's  industries  and  mar- 
kets, the  laws  of  trade  and  finance  and  the 
mechanism  and  customs  of  business.  The  first 
special  department  is  intended  to  give  a  thor- 
ou^  fundamental  training  for  the  activities  of 
business  which  include:  (1)  The  production, 
sale  and  transportation  of  articles  of  com- 
merce; (2)  the  management  of  stock  compar 
nies  and  cori>orations-  (3)  the  buying  and  sell- 
ing of  securities;  (4)  toe  importing  and  ex.- 
Erting  of  merchandise;  (5)  the  borrowing  and 
iding  of  money  and  credit;  (6)  the  advertis- 
ing of  commercial  concerns;  (7)  the  keeping 
of  business  records.  In  addition  three  distinct 
oilice  courses  are  offered,  practical  in  character 
and  designed  to  prepare  the  student  for  enter- 
ing immediately  upon  the  respective  lines  of 
employment  to  which  the  training  leads.  In 
1895  a  beginning  was  made  toward  the  forma- 
tion of  a  permanent  commercial  museum.  'The 
collection  now  represents  quite  fully  the  follow- 
ing industrial  products;  Flour,  wool,  petroleum, 
tea,  coffee,  sugar,  cotton,  copper,  iron  and  steel, 
glass,  tobacco,  leather,  paper,  wood,  carpets, 
linen,  spices,  aluminum,  building  stone,  brick 
and  terra-cotta.  The  art  museum  contains  col- 
lections representing  the  industrial  arts  of 
Egypt,  India,  China,  Japan  and  Europe.  The 
library  contains  over  40,000  volumes  and  is 
supplied  with  books,  periodicals  and  pamphlets 
bearing  u^on  the  work  and  every  facility  and 
assistance  is  afforded  for  the  stu^  of  financial; 
economic  and  commercial  questions.  In  1915 
the  number  of  students  in  attendance  was  2,900 
in  all  departments.  Applicants  for  admission 
to  any  course  must  pass  satisfactory  examina- 
tions in  English,  geography,  arithmetic  and 
United  States  history.  For  admission  to  Ac 
course  in  commerce  Md  fiuace  or  to  any  oi. the 

I.    ,1,     .1  :    ClOOglC 


DRXYBR — DRBYPU8 


office  courjea  the  candidate  must  be  at  least  16 
ye»n  of  age.  The  diploma  of  a  high  school  of 
approved  standing  is  accepted  in  place  of  an  ex- 
amination. 

DREYER,  John  Louis  Emil,  Irish  as- 
tronomer: b.  Copenhagen  1852.  He  received 
his  education  at  me  University  of  Copenhagen, 
and  in  1874-78  was  assistant  astronomer  atthe 
Earl  of  Ross's  observatory:  in  the  following 
four  years  he  served  as  assistant  at  the  Obser- 
vatory of  Trinity  College,  Dublin,  and  in  1882 
was  made  director  of  the  Armagh  Observatory. 
He  has  published  'The  Second  Armagh  Cata- 
logue  of^  ^300  Stars'  (1886)  ;  'New  General 
Catalogue  of  Nebulx  and  Clusters  of  Stan* 
(1888;  supplements.  1895,  1908) ;  'Tycho  Brahc» 
(1890)  ;  'Histoiy  of  the  Planetary  Systems 
from  Thales  to  Keppier'  (1906);  and  an  edi- 
tion of  Herschel's  ^Scientific  Papers>  (1912) 
for   the   Royal   Astronomical   Society. 

DREYFUS,  dri-ftis,  Abraham,  French 
playwright :  b.  Paris,  20  June  1847.  He  had  a 
fine  vein  of  kindly  humor  and  it  pervades  both 
bis  contribtirions  to  the  public  journals  and  his 
theatrical  compositions,  which  are  mostly  in 
one  act.  Among  them  are  'A  (Jentteman  in 
Blade';  *The  Victim>;  'The  Klepht' ;  <A 
Break.'  His  four-act  play,  *Thc  Saint  Cath- 
arine Institution,*  a  comedy  of  manners,  was 
brought  out  at  the  Odeon  (1881)  ;  <A  Rupture* 


the  21st  regiment  of  artillery  and  three  years 
later  was  appointed  to.  the  general  staff.  On 
14  Oct.  1894  he  was  arrested  on  a  charge  of 
communicating  certain  important  military  docu- 
ments to  a  foreign  government,  and  at  a  secret 
court-martial  on  19  December  and  succeeding 
days  was  found  guilty  and  condemned  to  public 
degradation  and  lifelong  imprisonment.  He 
was  degraded  on  5  Jan.  1895,  and  in  accordance 
with  the  act  rassed  by  the  Chambers  was  sent 
to  the  He  du  Diable  (Devil's  Island)  near  (Cay- 
enne, to  undergo  the  other  part  of  tne  sentence. 
On  1  June  of  the  same  year  Colonel  Picquart 
became  head  of  the  intelligence  department  of 
the  army,  and  in  the  course  of  his  official  duties 
discovered  various  circumstances  which  threw 
doubt  on  the  correctness  of  the  court-martJal's 
decision  and  pointed  to  another  officer  of  the 
name  of  Esterhazy  as  the  real  traitor.  In 
particular  he  obtained  a  copy  of  a  telegram- 
card,  subsequently  known  as  the  peHt-bteu,  al- 
leged to  have  been  addressed  to  Esterhaiy  by  a 
Gennan  officer.  Colonel  von  Schwarzkoppen, 
On  7  Sept.  1896.  he  wrote  to  (knera!  Cionse 
uiging  a  reinvestigation  of  the  case,  and  seven 
days  later  a  newspaper  divulged  the  fact  that 
certain  documents  had  been  communicated  to 
the  court-martial  luiknown  to  the  prisoner's 
counsel.  Not  long  afterward  Dreyfus  accusers 
took  a  false  step  by  the  nublication  of  the  fac- 
simile of  the  bordoreau  (memorandum,  detailed 
Ibt  of  documents),  alleged  to  have  been  written 
by  Dreyfus ;  and  on  16  November  Colonel 
Picquart  was  superseded  in  his  office  by  Colonel 
Henry.  On  15  Nov.  1897  M,  Mathieu  Dreyfus, 
brother  of  the  condemned  man,  charged  JEster- 
ha^  with  having  written  the  Borderrau,  but  on 
II  Jan.  1898  he  was  acquitted  by  court-martial 
which  sat  with  closed  doors:    On  the  following 


day  Colonel  Picquart,  who  had  been  sent  to 
Tucis  on  a  dangerous  expedition  after  his  dis- 
missal from  olfice,  had  been  afterward  recalled 
to  answer  certain  charges  made  by  Esterhazy, 
was  arrested  and  imprisoned.  On  13  January 
M.  Zola,  the  eminent  novelist,  published  in  the 
Aurort  a  letter  headed  J'accust  (I  accuse),  in 
which  he  made  serious  charges  against  the  gen- 
eral staff  and  the  government  in  regard  to  the 
Esterhazy  court-martia].  After  a  stormy  debate 
in  the  chamber  it  was  decided  to  prosecute  hun; 
bat  the  government  steadily  refused  to  reopen 
the  Dr^fus  case,  declaring  their  determination 
to  stand  by  the  ekose  jugfe.  Zola's  trial  began 
on  11  Friiruary,  and  on  the  23d  he  was  con- 
demned to  pa^  a  heavy  fine  and  to  undergo  a 
term  of  imprisonment.  On  2  April  the  Court 
of  Cassation  quashed  the  sentence  of  Zola  on 
technical  groundi,  but  a  fresh  prosecution  was  ot^ 
dered  a  few  days  later.  On  27  June  U.  Cavaig- 
nac  became  head  of  the  war  office,  and  7  July  he 
read  to  the  chamber  several  documaits  which  he 
regarded  as  proving  the  guilt  of  Dreyfus,  but 
three  days  later  Colonel  Picquart  wrote  to  the 
Premier  denouncing  these  documents  as  for- 
geries. This  interference  led  to  his  rearrest,  and 
uiortly  after  Zola  was  again  condemned.  On  31 
August  Colonel  Henry  was  arrested  and  con- 
fessed to  having  forged  the  chief  document 
relied  on  by  Cavaignac,  but  soon  after  His 
arrest  he  committed  suicide.  The  War  Minister 
resigned  4  September  and  was  succeeded  by 
General  Zurlinden.  The  latter  resigned  because 
of  the  government's  determination  to  refer  the 
question  of  revision  to  a  commission,  and  on  18 
September  General  Clianaine  succeeded  him. 
The  commission  decided  against  revision,  and 
on  26  September  the  government  resolved  to 
ascertain  the  view  of  3)e  Court  of  Cassation. 
On  25  October  the  Brisson  ministry  resigned 
and  a  few  days  later  the  court  reported  in  favor 
of  revision.  On  31  October  a  new  ministry' 
under  M.  Dupuy  came  into  office,  and  on  9 
December  the  prosecution  of  Picquart  was 
stopped  by  the  Court  of  Cassation,  "rhe  Dre^ 
fus  case  marked  the  culmination  of  the  anti- 
Semitic  agitation  in  France,  which  be^an  in  La 
Libre  Parole  In  1882  and  became  speaaUy  men- 
acing after  the  Panama  Scandal  tn  1892.  On 
16  Feb.  1899  M.  Ffljx  Faure,  the  President  of 
the  republic,  died  suddenly  and  three  days  later 
was  succeeded  by  M.  Emile  Loubet.  On  3  June 
of  the  same  year  the  Court  of  (Cassation,  hav- 
ing concluded  its  hearing  _  of  the  evidence, 
ordered  a  fresh  court-martial  to  be  held  at 
Rennes  for  the  purpose  of  deciding  whether 
Dreyfus  communicated  to  a  foreign  government 
any  of   the   documents   mentioned   in   the   bor- 


leased  on  P  June,  and  on  the  12th  of  the  same 
month  the  ministry  was  defeated.  On22JimeM. 
Wal deck-Rousseau  succeeded  in  forming  a  new 
ministry.  The  new  court-martial  opened  7 
August,  under  the  Presidency  of  Colonel 
Jouaust,  and  about  this  time  the  press  published 
accounts  of  the  inhuman  treatment  pf  Dreyfus 
in  his  prison.  Dreyfus,  who  had  been  brought 
to  Rennes  for  trial,  was  defended  by  MM.  De- 
mange  and  Labori.  The  chief  witnesses  in  favor 
of  the  prisoner  were  Colonel  Picquart  and  Cap- 
tain Frqrstltter,  a  member  of  the  first  conit- 
martial,  and  against  him  were  Generals  Mer- 
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cier,  Gonse,  Roget,  de  Boisdellre  and  Billot.  An 
attempt  to  assasnnate  M.  Labori  on  his  way  to 
court  14  Augiut  was  fortunately  unsuccessful. 
On  9  September  die  judges,  by  five  votes  to  two, 
declared  the  piisoner  guilty,  with  extenuating 
drcum  stances.  This  verdict  was  flagrantly 
opposed  to  the  published  evidence,  yet  Drcyius 
was  setttenced  to  10  years'  iipprisonment  m  a 
fortress,  but  i  subsequent  full  pardon  from 
President  Loubet  set  him  at  liberty.  On  12  July 
1906  the  Court  of  Cassation,  after  a  rehearing  of 
his  case^  began  on  19  June,  quashed  the  verdict 
of  the  Rcnnes  court-martial.  In  its  survey  of  the 
charges  the  court  declared  them  without  foun- 
dation ;  that  the  bordereau  was  the  work  of 
Esterhazy  and  that  the  information  contained 
therein  could  not  have  emanated  from  an  oiBcer 
of  the  general  stafi,  but  must  have  been  traos-^ 
mitted  by  a  regimental  officer  such  as  Esterhazy. 
The  court  further  held  that  three  new  facts  had 
been  established:  (1)  That  the  document  from 
Genera!  Mercier's  secret  papers  (letters  sup- 
posed to  have  been  written  by  Dreyfus,  two  in 
1894  and  one  in  1896)  presented  at  the  Rennes 
court-martial,  in  which  the  initial  "D"  was  sub7 
stituted  for  •?,"  was  a  forgery;  (2)  That  the 
document  containing  the  plans  for  railway  mob- 
ilization, supposed  to  have  been  given  to  the 
Germans  by  Dreyfus,  never  reached  the  Wat 
Department  authorities  and  therefore  Dreyfus 
could  not  have  obtained  possession  of  thetn; 
(3)  That  the  Rennes  court-martial  failed  (o 
hear  testimony  which  would  have  established , 
the  innocence  of  Dreyfus.  He  was  therefore  * 
restored  to  the  army  with  the  rank  of  major  on 
13  July  and  Piajuart  was  tnade  a  bri^dier  and 
subsequently  Minister  of  War.  In  1908  he  wai 
shot  at  and  wounded  by  a  reactionary  jour' 
nalis' 
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DREYSCHOCK,  dri'shok,  AleMnder,  Bo- 
hemian pianist :  b.  Z^ch,  Bohemia,  1818:  d. 
Venice.  1869;  He  studied  under  Tomaschek  at 
Prague  and  developed  a  truly  marvelous  tech- 
nique. He  began  lus  concert  tours  in  1828  and 
continued  them  until  1848.  In  1862  he  received 
the  appointment  of  professor  at  the  Saint 
Peterstut^  Conservatory  of  Music,  remaining 
there  until  ,  1868,  when  his  failing  health 
obliged  him  to  travel  to  Italy.  He  left  no  im- 
portant compositions. 

DRIESCH,  dresh,  Haiu,  German  biologic: 
b.  Kreuznach,  RheniEh  Prussia^  1867.  He  waa 
educated  at  the  -universities  of  Freiburg.  Munich 
and  Jena.  In  1889  and  in  1893  he  traveled  in 
Ceylon,  India,  Java  and  Burma,  and  from  1891 
to  1900  was  employed  at  the  Slazione  Zoologioa 
of  Naples,  In  the  latter  year  he  removed  to 
Heidelberg  and  in  1909  became  prjvat  docent 
and  1911  professor  extraordinary  of  philosophy 
at  the  university  there.  He  is  one  of  the  found- 
ers of  'vitalisttc*  biology,  and  has  made  special 
studies  and  experiments  in  the  morphology  of 


animals  and  made  also  special  investigations  in 
logic  and  natural  philosophy.  His  published 
works  include  'Die  mathematisch-mechaniscbe 
Betrachtung  morphoUgiscber  Probleme  der  Biol- 
ogic' (1891);  'Die  Biologie  ais  selbstandige 
Grundwissenschaft'  (1893^  2d  ed,  1911); 
'Analylische  Theorie  der  organischen  Enlwick- 
elung'  (1894);  'Die  Localization  morphogene- 
tischer  Vorgange*  (1899);  'Die  organischen 
Regulationen'  (1901)  ;  'Die  *Seele>  als  elemen- 
tarer  Naturfactor'  (1903);  'Naturbegrifle  lud 
Natururteile'  (1904)  ;  'Vitahsmus  als  Gc- 
schichte  uod  als  Lehre'  (1905)  ;  'The  Science 
and  Philosophy  of  the  Organism'  <1909)  ;  <Ord- 
nungslehre'  (1912);  'Logik  als  Aufgabe' 
(1913)  ;  'The  Problem  of  Individuality'  (1914). 

DRIFT,  or  GLACIAL  DRIFT,  a  general 
name  given  to  the  deposits  made  by  the  ice 
sheets  of  the  glacial  period,  or  by  the  water 
which  came  from  them.  By  some  geologists  the 
term  is  restricted  to  the  unsorted  deposits  left 
by  the  ice  itself,  the  deposits  worked  over  by 
water  being  called  stratified  or  modified  drift. 
In  this  restricted  sense  drift  includes  (1)  lateral 
and  terminal  moraines,  and  (2)  till  boulder  clay 
9r  *hardpan,*  the  sheet  of  clay  that  frequently 
covers  rock  surfaces  in  the  glaciated  regions.' 
Drift  is  sometimes  more  or  less  sandy  and 
always  contains  angular  boulders  with  polished 
and  Often  striated  surfaces,  the  boulders  being 
scattered  through  the  clay  without  order. 
Usually  the  botilders  are  derived  from  rocks 
nearby,  but  fragments  of  tough  hard  rocks  were 
sometimes  transported  long  distances  before  be- 
ing ground  up  by  the  action  of  the  ice.  Thus 
boulders  from  the  peridotile  at  Cumberland  Hill, 
R.  I.,  have  been  found  in  the  till  of  Martha's 
Vineyard,  Mass.,  over  30  miles  distant  The 
exact  method  by  which  till  was  formed  is  in  dis- 
pute among  geologists,  thoiigb  it  is  generally 
regarded  as  the  ground  moraine  of  the  ice  sheet, 
in  spite  of  the  fact  that  present  glaciers  are  not 
forming  a  similar  deposit.  The  boulders  in  the 
till  in  New  Zealand  are  sometimes  as  much  as 
20  feet  in  diameter  and  in  some  places  the  till 
is  so  full  of  boulders  as  to  render  the  soil 
formed  from  it  unfit  for  agriculture.  In  north- 
west Ohio  the  fill  in  many  places  is  over  100  feet 
deep,  and  as  it  includes  the  detritus  from  softer 
rocks  such  as  limestones,  in  that  region  boulders 
are  fewer  than  in  New  Zealand  and  the  result- 
ing soil  Is  very  fertile.  En^lacial  drift  is  the 
rock  detritus  carried  along  in  the  body  of  a 
glacier.    See  Glacier  ;  Glacial  Period  ;  SoiL. 

DRIFT  OF  A  PROJECTILE,  the  devia- 
tion of  the  projectile  when  fired  in  still  air  from 
the  vertical  plane.  The  rifling  of  the  gun  makes 
the  bullet  rotate  about  its  axis.  A  body  rotating 
about  its  axis  exhibits  what  is  known  as  pre- 
cesiioKj-  that  is,  if  a  force  acts  to  turn  its  axis 
in  a  given  direction,  the  axis  will  move  in  a 
direction  perpendicular  thereto.  A  bullet  leaving 
a  gun  begins  to  fall  at  once,  and  at  its  front  end, 
which  receives  most  of  the  air  pressure,  is  con- 
sequently raised.  This  ttirns  it  in  the  direction 
of  the  rifling.  This  drift  is  often  complicated  by 
deflections  due  to  the  jump  of  the  gun.  The 
resultii^  deflection  for  the  Springfield  is  0J6 
inch  to  the  left  al  100  yards,  0  inches  at  500 
yards.  13  inches  to  the  rio-ht  at  1,000  yards,  126.5 
mches  to  the  right  at  2,(XX)  yards  and  456  indies 
to    the  right   at    2,850  yards.      The   dri^   ti 
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antomaticall}'  corrected  for  by  the  sioht  up  to 
600  yards,  and  partly  correcied  for  iBereafter. 
DRIPT  SAND  is  sand  thrown  up  by  the 
waves  of  the  sea  and  blown  when  dry  some 
distance  inland  until  arrested  by  lai^e  slones, 
tree  roots,  or  other  obstacles,  round  whidi  it 
gradually  accumulates  until  the  heaps  or  dunes 
attain  considerable  dimensions.  Except  in  the 
case  of  violent  storm  winds  the  action  is  gen- 
erally a  gentle  rippling  motion,  the  sand  being 
pushed  up  by  the  wind  on  the  seaward  side 
of  the  ripple  and  rolling  down  into  the  hollow 
on  the  other  side,  thus  traveling  steadily  land- 
ward. When  these  mounds  have  reached  a 
certain  elevation  they  are  urged  farther  inland. 
"The  same  wind,*  says  Cuvier,  'that  drives  the 
sand  from  [he  sea  upon  the  mound,  drives  the 
sand  from  its  summit  to  its  land  side."    In  some 

Sirts  of  the  coasts  of  France,  the  Landes  of 
rittany,  in  particular,  these  inroads  ujion  the 
land  have  been  attended  with  destructive  con- 
sequences. The  quantity  of  sand  annualK'  de- 
posited along  that  coast  is  estimated  at  3^,000 
cubic  feet,  and  its  aimual  progress  inland  some 
72  feet.     Such   has  been  its   destructive  .effects 

Son  a  village  of  Brittany  that  nothing  is  visible 
it  except  a  portion  of  the  church  steeple.  In 
one  or  two  such  instances  the  sand  dunes  have 
moved  away,  exposing  again  the  buried  villages. 
Fur  the  purpose  of  arresting  the  inland  prog- 
ress of  drift  sand  various  measures  have  been 
adopted,  the  most  successful  being  the  planting 
of  sand-loving  plants  with  long  creeping  roots, 
such  as  Carex  arenaria,  which  help  to  fix  the 
sand  and  break  the  influence  of  the  wind.  In 
France  the  drift  sands  of  the  Biscay  gales 
when  unhindered  advance  upon  the  land  at  the 
rate  of  16  to  17  feci  per  year.  They  have  been 
checked  in  their  encroachments  by  the  planting 
of  fir-trees  in  solid  belts  along  the  shores.  Con- 
sult Cornish,  V.,  'Waves  of  Sand  and  Snow' 
(London  1914). 

DRIFTLBSS  AREA,  an  area  without 
glacial  drift,  (q.v.)  specificallv  applied  to  an  area 
of  several  hundred  square  miles  in  extent  in  Wis- 
consin and  adjacent  portions  of  Minnesota, 
Iowa  and  JHinois.  Although  this  region  is  stir- 
rounded  on  all  sides  by  evidences  of  glaciation, 
it  has  never  itself  undergone  glacial  action  of 
any  kind,  and  its  topography  is  in  marked  con- 
trast with  that  of  surrounding  areas.  Just 
why  this  region  should  have  escaped  the  glacial 
action  that  went  on  all  arotmd  it,  is  by  no  means 
clear.  Consult  Sixth  Annual  Report,  U.  S. 
Geol.  Survey,  1885,  pp.  199-322. 

DRILL,  an  ape  of  the  Gold  Coast  of  West 
Africa,  the  Cynocephalus  ieucopkisus,  closely 
allied  to  the  mandrill  (q.v.),  whence  its  abbrevi- 
ated name.  It  is,  however,  smaller  than  the 
mandrill,  has  a  black  face  and  a  short,  erect 
tail,  not  two  inches  long.  It  is  distinguished 
by  its  white  beard  and  profuse  white  whiskers 
and  has  a  much  less  pronounced  grooving  of 
the  face. 

DRILL,  OYSTER  DRILL,  BORBR,  or 
SNAILBORB,  a  small  muricine  gastropod 
mollusk,  the  American  Urosalpinx  cinerea,  so 
named  on  account  of  its  destructive  propensi- 
ties in  boring  through  the  shells  of  young 
oysters  and  feeding  on  them.  The  drill  oc- 
cupies a  spiral,  tawny  brown  shell,  about  an 
inch  long  and  is  found  along  the  Atlantic  coast 


from  Uatne  to  Florida.  The  proboscis  con- 
tains a  ladub  or  flexible  band  set  thickly  with 
transverse  r«ws  of  teeth.  By  rotating  tfais  the 
tender  shells  are  readily  bored  and  the  soft 
parts  of  the  oyster  sudced  out.  The  only 
effective  means  so  far  devised  to  comtat  them, 
and  this  is  but  partially  successful,  is  the  drag- 
ging of  a  mop  ot  untwisted  rope  fibre  over  the 
oyster  beds  and  close  behind  it  a  dredge.  The 
drills  Stirred  up  by  the  mop  fall  into  the  dredge 
and  arc  drawn  to  the  surtace  and  destroifed. 

DRILLIHQ,  lowins  in  parallel  rows  as 
distinguished  from  sowing  broadcast.  It  was 
introduced  into  England  by  Jethro  Tull,  Wo 
published  a  work  on  the  subject  in  1731,  He 
saw  that  mere  plowing  and  rough  harrowing 
were  not  cultivation,  but  only  its  rudimentary 
operations  and  that  the  soil  required  to  be 
stirred  and  pulverised,  not  only  before  sowing, 
but  also  after  the  plants  had  appeared  above 
ground,  in  order  that  weeds  might  be  extirpated 
and  fresh  particles  of  soil  brought  in  contact 
with  the  roots  of  the  crop.  The  plan  of  sowing  in 
drills  or  ridges  and  hoeing  in  the  intervals  was 
therefore  adopted  by  TuH  as  the  best  means  to 
attain  his  objects.  The  advantage  of  sowing 
in  drills  has  stood  the  test  of  experience  and 
drill  husbandry,  by  combining  the  advantages  of 
continued  tillage  with  those  of  manure  and  a 
judicious  rotation  of  crops,  is  a  marked  im- 
provement on  the  old  mode  of  sowing  all  seeds 
broadcast.  The  crops  which  are  now  generally 
.  drilled  are  the  grains,  beans,  peas,  carrots,  flax, 
etc.  Drilling  is  of  more  importance  on  dry 
than  on  moist  soils,  as  in  the  former  weeds  are 
more  apt  to  spring  op  and  injure  the  crops.  See 
Faim  Machifterv. 

DRILLS  AND  DRILLING.  Drilling  as 
a  mechanical  operation  is  often  confused  with 
boring.  In  machine  shop  practice,  drilling  is 
making  a  round  hole  through  metal  or  the  like 
with  a  rotating  pointed  tool,  that  forces  its  way 
through  by  pressure  and  rotation,  taking  oil 
smral  chips  of  the  material  drilled  and  bringing 
them  out  of  the  hole  through  channels  cut  io 
the  drill  for  clearance.  Boring  is  enlarging 
a  hole  that  already  exists,  as  in  a  cast-iron 
cylinder,  by  turning  the  interior  surface  with 
a  cutting  tool.  Cutting  a  circular  hole  in  wood 
with  a  bit  and  brace,  as  done  by  carpenters,  is 
boring,  but  3  similar  operation  rn  metal  is  drill- 
ing. The  forming  of  a  hole  in  stone  or  rock, 
by  repeated  blows  of  a  chisel  or  free-falling 
tool,  as  when  making  a  hole  for  blasting  or 
sinking  an  oil-well,  is  drilling.  A  hollow 
cylindrical  tool  for  cutting  ont  a  core  of  rock 
is  also  called  a  drill.  The  forcing  of  holes  in 
thin  metal,  as  structural  steel,  ^  means  of 
opposed  dies  and  sudden  pressure,  is  termed 
punching. 

The    machinists'    drills    are    of    two    sorts: 

(1)  Hand  driU^  which  may  resemUe  the  car- 
penter's bit  and  brace  except  that  a  metal-cut- 
ting twist-drill  serves  for  a  bit;  or  wHich  may 
be  maJde  on  the  ratchet-and-pawl  principle,  for 
working  in  confined  spaces,  as  drilling  a  hole 
in  the  web  of  a  section  of  laid  railway  track 

(2)  Power  drills  or  drilling  machines  or  drill 
presses — >the  latter  being  the  more  common 
catalogue  name  -—  which  are  of  a  great  variety 
of  forms,  sixes  and  styles.  They  ran^  from 
the  light  jeweler's  drill,  that  makes  a  ttny  per- 
foration in  a  watch-case,  to  the  heavy  gang- 
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tion  in  a  heavy  I-beam.  The  typical  machinist's 
drill-press  has  an  upright  post  with  curved  top 
like  a  letter  f.  At  the  overhangiTig  top  is  a 
driving  (nechanism  with  a  rotating  chuck,  made 
to  hold  securely  any  one  of  a  series  of  steel 
drills  of  vaiying  sizes  and  to  position  it  perpen- 
dicularly for  work.  In  the  centre  of  the  machine 
is  a  platform,  usually  swun^  lower  than  the 
cross-bar  on  the  f,  that  is  adjustaUe  for  height 
and  arranged  to  swing  in  the  arc  of  a  circle, 
and  to  this  platform  toe  work  to  be  drilled  is 
clamped.  When  tn  poaitiou  the  operator  lowers 
the  drill  by  a  lever,  or  wheel  uid  worm  motton, 
and  throws  on  a  belt  to  start  the  drilL  When 
the  hole  ia  cut  throuf^  he  dirows  tip  the  diill, 
and  is  then  readv  to  repeat  the  operation. 

The  miner's  drill  is  known  as  the  rock-drill, 
and  consists  of  a  tripod  fram^  having  an  up- 
ri^t  steam-cylinder,  on  the  piston  of  which 
is  mounted  the  drill,  which  is  smply  a  hardened 
chisel  arranged  to  rotate  as  it  strikes  the  rock, 
so  that  the  cutting  eige  is  turned  for  every 
blow.  Several  hundred  blows  a  minute  may  be 
delivered  by  this  drill,  which  is  the  »tai>dard 
machine  of  the  miner  as  well  as  the  contractor, 
for  forming  holes  for  blasting  rock,  (See 
Mining  aud  Milling  Machinesy).  The  oil- 
well  drill  or  drilling  rig,  for  sinking  petroleum 
wells,  operates  on  a  similar  principle,  but  a 
vastly  I^ger  and  heavier  oullit  is  required,  as 
the  hole  has  to  go  down  perhaps  hundreds  or 
even  thousands  of  feet.    See  Petisoleum. 

The  diamond  drill  is  used  by  prospectors  to 
take  out  a  core  of  rock  that  they  may  aiKtlyie 
its  content  and  judge  of  i|i  value.  This  tool  has 
enabled  mining  companies  to  test  their  ore  in  the 
various  levels,  and  thus  know  far  in  advance 
what  they  can  depend  upon  for  future  reserves. 
The  or^naJ  diamond  dnll  was  a  hollow  cylioder 
with  black  diamcMids  on  the  lower  edge  for  cm- 
ters.  These  being  expensive  a  serrated  edge  of 
hardened  steel  was  next  tried.  This  was  fol- 
lowed by  the  shot-bit  or  shotted  drill.  This 
bit  is  a  soft  steel  cylinder  in  connection  with 
which  small  dulled  steel  shot  are  used.  The 
Ut  grinds  the  shot  into  the  rock;  thus  giadually 
wearing  it  away  by  repeated  minute  crushinga 
or  small  particles.  The  hollow  drill  rods  are 
rotated  and  towered  by  a  machine  solidly  placed 
at  the  opening.  The  lower  drill  rod  is  sur- 
rounded by  a  "calyx*  or  cup-Kke  tube  and  the 
two  are  joined  at  their  lower  ends  by  a  plug. 
The  centre  portion  of  the  plug  serves  as  a  bear- ' 
ing  for  a.  protecting  ring  and  on  its  lower  end 
a  ring  is  threaded,  while  to  this  the  core  barrel 
i&  attached  on  which  either  the  shot  bit  or  the 
cotter  can  be  threaded.  The  shot  bit  is  pro- 
vided with  a  series  of  triangular  notches  in  its 
lower  end,  one  of  the  walls  of  the  notch  being 
vertical  and  the  other  forming  an  angle  of  30 
therewith.  The  steel  shot,  which  arc  fed 
through  the  hollow  rods  from  the  top,  are  car- 
ried by  a  current  of  water  under  this  notch, 
and  the  inclined  wall  allows  them  to  pass  under 
the  edge  of  the  shot  bit  The  sizes  of  sliot  used 
vary  with  the  nattire  of  the  rock  to  be  drilled, 
Mrae  being  as  large  as  duck  shot,  though  mostly 
finer.  The  worCng  edge  of  the  shot  bit  is 
rounded,  so  that  the  shot  grinds  not  only 
urectly  beneath  the  drill,  but  also  to  a  certain 
Extent  at  the  inner  and  outer  sides,  thus  cutting 
out  proper  clearance  for  the  operation  of  the 
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drill.  Water  U  pumped  into  the  hollow  driU- 
rods  through  a  pipe  and  passes  out  under  die 
bit  and  up  the  annular  space  outside  the  core 
barrel,  carrying  with  it  the  sludge  or  fine  par- 
ticles ground  up  by  the  shot.  The  current  of 
water  flows  with  great  strength  up  as  far  as 
the  top  of  the  calyx,  where  the  annular  space 
widens  considerably,  so  that  the  current  is  re- 
duced and  the  sludge  it  carries  drops  by  gmtity. 
See  BoKi»G. 

DRIMY8,  drf'mis,  a  genus  of  Jpl&nts  belong- 
ing to  the  family  Magnoliaceir.  They  are  dis- 
tinguished by  their  bitter,  tonic  and  aromatic 
qualities.  D.  viinteri,  carried  to  Europe  by 
Captain  Winter  from  the  Straits  of  Magellan 
in  IS79,  yields  Winter's  bark,  which  has  been 
employed  medicinally  as  an  aromatic  stimulant. 
It  somewhat  resembles  canella  bark.  The  bark 
of  D.  granatensis  is  used  in  Brazil  against  the 
colic.  It  is  tonic,  aromatic  and  stimulant  That 
of  D.  axillaris,  a  native  of  New  Zealand,  has 
similar  qualities. 

DRINK.    See  DiETEncs. 

DRIHKHOUSB,  Bdward  J.,  American 
clergyman  and  author:  b.  Philadelphia,  1S30; 
d.  1903.  He  joined  the  Maryland  Conference 
of  the  Methodist  Protestant  Church  in  18S0. 
Failing  health  later  obliged  him  to  retire  from 
the  ministry  and  he  went  to  California  to  re- 
cuperate. He  received  the  di«ree  of  M.D.  from 
Toland  Medical  College,  San  Francisco,  in  1865. 
For  16  years  he  edited  the  Methodist  Protestant 
and  was  one  of  the  principal  leaders  in  his 
church.  He  is  the  author  of  the  important 
'History  of  Methodist  Reform  Synoptical  of 
General  Methodism.  1703  to  1898,  with  Special 
and  (^lomprehensive  Reference  to  its  Salient 
Exhibition  in  the  History  of  the  Methodist 
Protestant  i::hurch'    (2  vols.,  1899). 

DRIPSTONE,  a  corona  or  projecting  tab- 
let or  molding  over  the  heads  of  doorways,  win- 
dows, archways,  niches,  etc,  to  prevent  rain- 
water ffom  trickling  down.  Called  also  a  label, 
weather-molding,  water-table  and  hood-molding. 
The  term  label  is  usually  applied  to  a  straight 
moulding.    Also  a  fihenng  stone,  so  called  by 

DRISLBR,  Henry,  American  classical 
scholar:  b.  Staten  Island  27  Dec.  1818;  d.  New 
York  30  Nov.  1897.  He  was  graduated  from 
Columbia  in  1839,  was  appointed  tutor  of  Greek 
and  Latin  there  in  1843,  adjunct  professor  in 
1845,  professor  of  Latin  in  1857  and  of  Greek  in 
1867.  He  was  acting  president  of  Columbia  at 
the  time  of  President  Barnard's  absence  as  one 
of  the  commissioners  to  the  Paris  Exposition 
in  1867  and  again  in  1888  and  became  dean  of 
the  School  of  Arts  in  1894.  He  assisted  Dr. 
Anthon  in  the  editing  of  classical  textbooks, 
prepared  a  new  edition  of  Liddell  and  Scott's 
Greek  lexicon  and  co-operated  on  the  seventh 
Oxford  edition. 

DRIVER,  Samuel  RoUes;  English  biblical 
scholar  and  divine ;  b.  Southampton,  2  Oct. 
1846;  d.  26  Feb.  1914.  He  stuped  at  Win- 
chester, and  New  College,  Oxford,  was  for 
some  years  a  Fellow  antl  tutor  of  his  college, 
and  from  1876  til!  1884  a  member  of  the  Old 
Testament  Revision  Company.  In  1883  he  was 
appointed  to  the  Regius  professorship  of  He- 
brew at  Oxford,  at  the  same  time  becoming 
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canon  of  Christ  Church.  Among  his  numer- 
oti»  works   may  be  mentioned   'A  Treatise  on 

the  Use  of  the  Tenses  in  Hebrew,  etc'  {1874)  ; 
<Isatah:  His  Life  and  Times,'  (1893);  Notes 
on  the  Hebrew  Text  of  the  Books  of  Samuel, 
(1890);  'Introduction  to  the  Literature  of  the 
Old  Testament'  (1897),  a  work  suited  for  pop- 
ular rcadiiijK,  which  has  passed  through  a  num- 
ber of  editions;  'Sermons  on  Subjects  con- 
nected with  the  Old  Testament'  (1892);  and 
commentaries  on  Leviticus  (1894-98),  Deuter- 
onomy (1895),  Joel  and  Amos  (1897),  Daniel 
(1900),  Genesis  and  Exodus  (1911).  He  was 
one  of  the  editors  of  the  'Variorum  Bible' 
(1880),  and  with  Neubauer  translated  a  series 
of  Jewish  commentaries  on  the  53d  chapter  of 
Isaiah.  He  was  also  joint  editor  of  the  'He- 
brew-English Lexicon  of  the  Old  Testament.' 
His  presentation  of  the  books  of  the  Old  Tes- 
tament, based  as  it  is  on  the  results  of  the 
higher  criticism,  is  at  the  same  time  informed 
with  a  reverential  belief  in  their  inspiration  and 
religious  authority. 

DRIVER  ANT,  a  nomadic  predatory  ant 
which  makes  its  forays  in  column-like  masses. 
The  term  usually  refers  to  the  well-known  spe- 
cies iDorylits,  or  Annoma,  arcens)  of  west- 
em  Africa;  but  the  genus  embraces  several 
species  scattered  over  Africa,  and  others  in 
southern  Asia  and  the  East  Indies.  All  he- 
long  to  the  f ormicid  sub-family  Dotylinse,  which 
also  includes  the  highly  destructive  visiting,  or 
foraging,  ants  (£ci(on)  of  tropical  America. 
The  dnvcr  ants  are  reddish  brown,  and  in 
general  (i.e.  the  workers  and  soldiers  of  vari- 
ous castes)  small,  rarely  exceeding  one-third 
of  an  incil  long;  but  the  females  and  males 
are  huge,  ungainly  creatures  an  inch  and  a  half 
in  length.  AH  except  the  procreative  males 
are  tolally  blind.  Most  of  the  species  live 
almost  continuously  underground;  but  the  cele- 
brated West  African  driver  (DorylHs  arcens) 
has  a  more  exposed  manner  of  life.  Its  colonies 
construct  no  fixed  home  underground  or  else- 
where, but  move  about  incessantly,  taking  shel- 
ter during  the  days  in  crevices  of  rocks,  tmder 
logs,  and  so  forth.  Frequently  they  climb  trees, 
and  then  hang  in  clusters,  or  in  long  chains 
that  grow  until  thev  find  an  attachment  for  the 
lower  ends  when  tney  serve  as  ladders  up  and 
down  which  other  ants  climb. 

When  they  move  on  one  of  their  expeditions 
they  go  at  night  or  in  cloudy  weather.  If  de- 
tained abroad  collecting  food  until  the  morning 
sun  is  shining,  they  will  construct  an  arch  over 
their  path,  as  they  proceed,  of  dirt  agglutinated 
by  a  fluid  excreted  from  the  mouth.  They 
march  in  an  army-like  column  of  millions  of 
individuals,  which  "looks  like  a  thick  rope," 
and  is  flanked  by  lines  of  watchful  'soldiers.* 
Against  an  excursion  of  these  desperately  pug- 
nacious little  insects,  nothing  avails  on  the 
part  of  any  beast  of  the  forest  but  instant 
flight.  "The  most  fierce  and  powerful  animal,* 
Hamilton  asserts,  "and  the  most  deadly  snake, 
become,  in  the  face  of  their  attack,  mere  panic^ 
stricken  fugitives,  rushing  vainly  for  relief  to 
the  nearest  water,  or  aesperately  rolling  on 
the  earth  in  their  endeavors  to  free  themselves 
from  the  torture  of  a  million  poisonous  bites.' 
Animals  tied  or  confined  in  pens  or  cages,  such 
as  calves,  pigs  or  fowls,  will  be  killed  and 
stripfKd  of   flesh  to  the  bones,  as  has  often 


happened ;  and  a  sleeping  nuin  wakened  by  such 
an  onslauffht  will  have  hard  work  to  save  bis 
life.  A  sick  man,  or  an  infant,  will  perish. 
Dr.  T.  S.  Savage,  the  celebrated  American 
missionary  to  the  Gaboon  region,  who  first 
described  the  gorilla  scientifically,  had  much 
experience  with  invasions  of  his  premises  by 
these  ants.  The  first  effect  of  their  entrance 
into  a  house  is  the  flight  or  capture  of  rats. 
cockroaches  and  every  sort  of  vermiiL  Insects, 
indeed,  form  their  priadpat  and  ordinary  fare. 
They  ransadc  the  building  in  regular  order, 
searching  for  food,  preferring  fresh  meat  and 
fresh  fruit-oils,  and  not  toudiing  sugar,  milk, 
pastry  and  salted  meat.  When  the  place  is 
•looted'  to  their  satisfaction  the  whole  army 
leaves  it  completely  and  goes  on.  These  habits 
characterize  this  West  African  species  in  par- 
ticular. Other  species  are  not  so  migratory  or 
predaceous.  Consult  Savage,  'ProceedinKs,' 
Academy  of  Sciences,  Philadelphia  (Vol.  IV, 
18+7);  Wheeler,  'Ants>  (New  Yoric  1910); 
Hamilton,  'Animal  Life  in  Africa'  (New  York 
1912). 

DRIVING.  Since  the  advent  of  the  auto- 
mobile, driving  has  fallen  off,  and  diere  are 
fewer  and  fewer  people  who  know  how  to 
drive  a  horse  or  a  team.  A  driver  should  al- 
ways grasp  the  reins  before  mounting  to  his 
seat,  so  that  if  the  horse  should  start  before 
he  is  ready,  he  may  have  control.  Both  lines 
or  reins  should  be  held  in  the  left  hand,  with 
the  elbow  at  the  hip  and  the  hand  well  in  front 
thumb  up.  The  left  line  should  be  grasj>ea  I 
between  the  thumb  and  forefinger,  the  nKht 
line  between  the  second  and-third  fingers.  The 
whip  should  be  held  in  the  ri^t  hand,  which 
may  also  be  used  to  grasp  the  right  line,  when 
it  is  necessary  to  use  more  strength.  The  whip 
should  not  be  used  as  an  instrument  of  torture, 
and  the  spur  is  a  relic  of  barbarism.  A  good 
driver  uses  the  whip  to  indicate  to  the  horse 
when  more  speed  is  desired,  and  if  he  does 
not  mind  the  hint,  gives  one  sharp  cut  alot^ 
the  horse's  groin,  but  never  descends  to  beat- 
ing the  animal.  A  horse  should  alvrays  be 
started  at  a  very  moderate  jog,  and  the  speed 


will  soon  educate  a  horse  to  what  is  desired  in 
this  respect  Horses,  like  people,  have  all  sorts 
of  dispositions,  and  like  people  they  can  be 
managed  easily  by  firmness,  good  sense,  and 
fair  treatment.  Good  drivir^  involves  good 
hamessii^,  and  a  driver  ^ould  know  when  a 
harness  ia  properly  adjusted,  and  when  it  is 
a  poor  fit  He  should  know  how  far  from  the 
dash  the  horse  should  stand  when  the  traces 
are  taut,  and  see  that  the  collar  fits,  and  that 
the  breeching  is  properly  buckle  See  HokseS, 
Riding  and  Drivinq. 

DROGHEDA,  droH'S-da,  Ireland,  seaport 
in  the  southeast  of  county  Louth ;  on  the  river 
Boyne,  four  miles  from  its  mouth ;  32  miles 
north  of  Dublin,  and  8!  miles  south  of  Belfast. 
It  does  a  large  export  trade  with  Liverpool,  and 
there  arc  important  textile  industries.  In  1494, 
the  Irish  parliament,  then  in  session  at  Dro^- 
eda,  passed  under  compulsion,  the  "Foyning's 
laws,"  sometimes  called  the  "Statutes  of  Drogt- 
eda."  In  1649,  Cromwell  stormed  the  city  and 
massacred  the  garrison,  William  II  took  posses- 
sion of  the  city  the  day  after  the  'BaHle  of 
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the     Boyne."     Pop.     12,501-    See     Poynikc's 
Law. 

DROHOBYCZ.'dro-ho'blch,  Austria,. town 
in  Galicia,  41  miles  south-soiithwest  of  Leni' 
berg.  Its  public  buildings  include  a  castle,  sur- 
rounded by  eiieasivc  grounds,  and  a  tandsome 
Gothic  parish  church  of  the  14th  century.  It 
has  an  unportant  trade,  chiefly  with  Hungary, 
in  com,  leather,  linen,  earthenware,  paraflin, 
petroleum,  and  particularly  salt,  obtained  Erom 
salt  spring  in  the  vicinity.  Near  the  town  ar« 
valuable  iron  mines  ana  pitch  wells.  Too. 
34,665. 

DROITWICH,  droit'ich,  England,  market 
town,  six  miles  northeast  of  Worcester,  on  the 
banks  of  the  Salwarp,  and  on  a  canal  connected 
with  the  Severn  River.  Droilwidb  is  supposed 
to  have  been  the  Saltna  of  the  Romans,  and 
some  Roman  remains  have  been  discovered.  It 
is  still  famous  for  its  brine  springs,  rising  near 
the  centre  of  the  town  through  strata  of  red 
sandstone  and  ^psum  from  a  depth  o£  200  feet^ 
which  contain  between  35  and  40  per  cent  oi 
pure  salt,  and  yielding  annually  over  100,000 
tons  of  salt.  Frota  these  celebrated  wyches.  or 
brine  springs  as  appears  from  grants  to  the 
church  of  Worcester,  salt  has  been  manufaC' 
tured  for  more  than  1,000  years.     Pop,  4,146. 

DROHE,  drOme,  France,  a  southeastern 
department  covered  almost  throughout  by 
ranges  of  the  Alps,  the  average  height  of  which, 
'  however,  does  not  exceed  4,000  feet;  area,  2,532 
square  miles.  Drome  is  bounded  or  the  west 
by  the  Rhone,  and  the  most  notable  of  the 
rivers,  the  general  direction  of  which  is  west- 
ward toward  the  Rhone,  are  the  Drome  and  the 
Isere.  The  surface  is  most  mountainous  toward 
ihe  east,  a  spur  of  the  Alps  traversing  the  cast- 
tern  limits  and  from  this  spur  numerous  smaller 
ranges  shoot  off  westward  across  the  entire  area 
of  the  department.  The  climate  is  cold,  with 
piercing  winds.  The  hif^lands  are  covered  with 
forests  of  pine,  oak,  beech  and  chestnut,  and 
in  the  mountainous  regions  are  found  valuable 
deposits  of  iron,  copper,  lead,  coal  and  marble. 
Oats,  wheat  and  potatoes  are  the  principal 
crops;  sheep  and  cattle  are  raised.  The  staple 
productions  are  chiefly  wines,  olives,  grapes, 
chestnuts,  and  silks.  Uuch  attention  is  given 
to  the  cultivation  of  chestnut,  walnut,  mulberry, 
and  olive  trees  and  vines.  The  manufactures 
comprise  hosiery,  silk,  cotton  and  woolen 
Kooas,  serge,  etc.  Valence  js  the  capital.  Pop. 
290,894. 

DROKIEDARY,  a  camel,  either  one- 
humped  or  two-humped,  of  a  breed  and  train- 
ing fitting  it  for  use  as  a  speedy  saddle-animal. 
See  Camel. 

DROMGOOLE,  WiU(iam}  Allen  (Miu), 
American  author  and  newspaper  woman :  b. 
Murfrecsboro,  Tenn.  Since  1904  she  has  been 
a  staff  member  of  the  Naskville  Banner,  hav- 
inK  served  as  educational  editor  and  as  literary 
editor,  and  furnishing  a  re^Iar  feature  known 
as  Song  and  Story.  She  is  the  author  of 
'Heart  of  Old  Hickory> ;  'The  Valley  Path> ; 
<The  Farrier's  Dog  and  His  Fellow' ;  'Ad- 
ventures of  a  Fe!low> ;  'Three  Little  Crackers 
from  Down  in  Dixie';  'Hero  Chums';  'Rare 
Old  Chums';  <A  Boy's  Battle';  'Cinch  and 
Other  Stories  of  Tennessee' ;  'The  Best  of 
Friends';    'The  Moonshiner'^   Son';    'Haxum- 


Scarum  Joe';  'The  Island  of  Beautiful 
Things';  'Old  Thunder'  (1916) ;  and  two  plays 
'The  Tennessean'  and  'A  Nice  Little  Girl.' 

DROMIOS,  The,  two  characters  in  Shake- 
speare's play  the  'Comedy  of  Errors.'  They 
brothers  of  close  resemblance,  who 
separated  early  in  life,  and  v ' 
_  . —  -  .Elective  attendaots  of  Antip 
Ephesus  and  Antipholus  of  Syracuse. 

DROMOCYON,  a  ^enus  of  creodonta 
(q.v.)  ^Ical  of  the  family  Meionychida,  ex- 
isting in  the  Middle  Eocene  era,  and  found 
fossil  in  complete  form  in  the  Bridges  forma- 
tion of  the  Rocky  Mountain  region.  They  were 
long-jawed,  wolf-like,  fast  running  creatures, 
with  heads  somewhat  hyena-like,  blunt  grind- 
ing teeth,  and  broad,  ^most  hoof-like  claws. 
It  is  supposed  that  they  fed  mainly  on  carrion. 

DRONE.    See  Bke. 

DRONE-FLY,  a  dipterotts  insect  (Erufa/t» 
lenast)  of  European  on^n.  but  first  described 
as  an  American  fly  in  1870.  It  prevails  from 
the  Atlantic  to  the  Padiic,  and  so  closely  resem- 
bles the  honey-bee  in  sixe  and  color,  that  the 
two  are  often  confounded.  Living  on  the  juices 
of  flowers,  ^rticulariy  upon  those  of  agreeable 
fragrance,  it  hovers  about  dwellings  and  win- 
dows late  in  the  autumn. 

DRONGO,  or  DRONGO-SHRIKE,  a 
passerine  bird  of  the  family  Dicrttrier,  repre- 
sented by  many  species  in  Africa,  Southern 
Asia,  and  Australia.  The  topical  and  most 
familiar  species  is  the  Indian  Dtcrurttialer.  Of 
a  glossy  black  color,  it  has  the  stout,  hooked 
bill  and  forked  tail  of  the  shrike.  Its  food  con- 
sists of  insects,  which  it  often  captures  on  the 
wing.  In  India  it  is  a  common  bird,  where  by 
Europeans  it  is  called  "king-crow*  from  its 
habit  of  routing  crows  and  other  large  birds 
in  defense  of  its  nest. 

DRONGO  CUCKOO  (Surmculus  dic- 
ntraides),  an  East  Indian  bird  of  the  order 
Picarix.  It  is  especially  interesting  to  biologists 
as  a  conspicuous  example  among  animals  of 
imitation,  according  to  which  one  group  of 
animals  gradually  assumes  some  characters  of 
another  and  a  different  group,  when  such  fea- 
tures are  advantageous.  Structurally,  the  dron- 
go  cuckoo  is  true  to  the  picarian  order,  having 
the  yoked  toes  ^  two  in  front  and  two  behind, 
—  and  resembles  the  cuckoo,  of  the  same  order, 
in  its  habits  of  nesting  and  of  egg-laying.  But 
in  other  respects  it  exactly  imitates  the  drongo- 
sbrike.  having  the  same  aescription  of  plumage 
and  color,  with  the  furcated  tail,  and  inhabits 
the  same  locality. 

DRONTHEIW,    drontTi&n.      See    TMnd- 

HJEH. 

DROOGBNBROBCK,  droo'gihi-brSk,  Jan 
van,  Flemish  poet:  b.  Saint  Amand-on-Scheldt, 
18  Jan.  1835.  He  was  long  an  educator  of 
eminence,  having  been  for  over  22  years  a 
tutor  and  professor  at  a  prominent  suiool  of 
music  in  Brussels.  He  issued  his  first  verse  col- 
l«:tion  'Ghazels  and  Makames'  (Arabian  terms 
for  stanzas  and  songs)  in  1866,  under  the  pseu- 
■donym  of  Jan  Fehgunt;  his  subsequent  vol- 
umes, on  Camoens  and  other  important  sub- 
jects, fully  sustaining  his  reputation.  The  most 
important  of  his  subsequent  works  are  the  treat- 
ise entitled  'De  Toepassing  van  bet  Grieksche 
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eh  Lattjnsche  Metrum  op  de  NcderlandBche 
Poezie'  (1886).  for  which  lie  received  a  priie  at 
Brussels;  and  'Dit  zijn  Zonnenstralen*  (6th  ed. 
1884),  some  popular  poems  of  childhood.  He 
also  wrote  the  libretto  to  the  opera  'Undine' 
by  Lortzing,  which  was  performed  for  the  first 
tuxie  in  im. 

DROP  FORGING.    Sec  UACBnre  Fcsg- 

DROPPBRS,  Garrett,  American  educator : 
K  Milwaukee,  Wis,  12  April  1860.  He  was 
graduated  at  Harvard  1887,  and  later  studied  at 
the  University  of  Berlin  ISSS-W.  From  1889  to 
1898  he  was  professor  of  poHlical  economy  and 
finance  in  the  University  of  Tokio,  Japan.  He 
was  secretary  of  the  Asiatic  Society  of  Japan 
and  contributed  to  its  'Transactions'  several 
important  and  valuable  articles  on  Japanese 
currency  questions.  From  1898  to  1906  he  was 
president  of  the  University  of  South  Dakota  at 
Vermilion,  S.  D..  and  since  1907  has  been  pro- 
fessor of  economics  at  Williams  College.  In 
August  1914  he  was  appointed  United  States 
Ambassador  to  Greece.  He  has  published  a 
'Transladon  of  Schopenhauer's  Essays'  (1861). 


and  cognate  subjects  founded  by  Moses  Aaron 
Dropsie  in  1895.  It  has  a  fine  library  covering 
biblical  and  rabbinical  subjects,  Semitic  Ian- 
guages  and  Jewish  history,  the  number  of  vol- 
umes and  periodicals  amounting  to  about  17,- 
775.  The  degree  of  Ph.D.  is  awarded  for  special 
research  in  one  particular  branch  of  these 
Studies.  The  students  in  I9I7--18  numbered  26; 
the  faculty  and  ofGcers,  12.  Six  fellowships  are 
maintained. 

DROPSY  consists  of  an  accumulation  of 
lymph-like  fluid  in  the  subcutaneous  tissues  and 
serous  cavities  of  the  body.  A  number  of 
names  may  be  used  to  designate  the  fluid  ac- 
cumulation, such  as  hydrofK,  when  in  body 
cavities ;  edema,  when  the  fluid  is  in  the  lymph 
spaces;  ascites  when  in  the  peritoneal  cavity. 
Furthermore,  localized  forms  of  dropsy  have  re- 
ceived special  names,  such  as  dropsy  in  the 
abdomen  — ascites;  dropsy  of  the  chest;  hydro- 
thorax  ;  dropsy  of  the  testicle,  Imlrocele ; 
dropsy  in  the  brain,  hydrocephalus.  The  main 
causes  for  the  symptom  called  dropsy  are  (o) 
insufficient  strength  of  heart-action,  allowmg 
the  serum  of  the  blood  to  wander  out- 
side the  blood  vessels,  and  ( b)  some  ob- 
struction, preventing  the  return  of  the 
blood  to  the  heart,  fr)  Some  acute  or 
chronic  inflammation  of  tne  organ  itself.  Thus 
in  many  forms  of  hydrocephalus  there  is  an 
inflammatory  exudate  from  the  choroid  plexus 
of  the  brain,  (d)  Some  acute  toxic  process 
may  bring  about  severe  edemas,  such  are  seen 
in  the  so-called  anaphylactic  reaction.  The 
most  important  cause  of  dropsy  is  some  disease 
of  the  heart  and  blood  vessels  whereby  there  b 
either  increased  forward  or  arterial  pressure, 
or  increased  backward  or  venous  pressure.  The 
latter  is  of  more  importance  than  the  former. 
Some  vital  alteration  in  the  walls  of  the  capil- 
laries is  important  in  bringing  about  the 
phenomena.  The  treatment  of  dropsy  is  tech- 
nical to  a  high  degree,  inasmuch  as  the  causes 
are  frequently  obscure.    (See  Heart  Disease). 
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DROSBRACSJG,  dr5s-f-ra'se-e,  the  Sun- 
dew family,  marsh  plants  and  natives  of  tem- 
perate and  warm  climates.  They  are  herbaceous 
rosette  plants  with  glandular  hairs  on  the  leaves 
for  the  capture  of  insects.  The  family  has  six 
genera  and  about  125  species,  known  through- 
out the  world.  Amon^  members  of  the  family 
are  Venus  flytrap  (Dtotura  mitscifula)  (q.v.). 
and  Pamassia.  The  family  is  represented  in 
America  by  the  typical  genus  of  the  order 
Drosera,  which  has  about  110  species,  most 
abundant  in  Australia,  and  found  also  on  the 
heaths  and  moors  of  England.  Seven  species  of 
the  sundews  are  foimd  in  various  parts  of  North 
America. 

DROSKY.  drftsTrt.  DROSHKY,  or  DROS- 
CHKY.  a  kind  of  very  small,  light,  four- 
wheeled  carriage  used  by  the  Russians.  It  is 
not  covered  and  in  the  middle  there  rises  a 
sort  of  bench  placed  lengthwise.  The  driver 
generally  throws  one  leg  on  each  side  of  this 
bench,  but  the  conveyance  is  also  capable  of 
holding  two  persons.  The  wheels  are  covered 
with  wings,  which  keep  off  the  mud.  The  term 
is  now  applied  to  several  other  kinds  of 
vehicles. 

DROSOMETER  ffrom  the  Greek  drosos, 
dew,  and  metrott,  a  measure),  an  instrument 
for  ascertaining  the  quantity  of  dew  which  falls. 
It  consists  of  a  balance,  one  eud  of  which  is  fur- 
nished with  a  plate  fitted  to  receive  the  dew,  the 
other  containing  a  weight  protected  from  tL 

DROSSINIS,  dro-si'nes,  Georff,  Greek 
poet:  b.  Athens,  21  Dec.  1859.  He  studied  for 
the  law,  but  later  abandoned  the  practice  for 
literature.  He  was  for  sometime  eilitor  of  the 
HesHa  in  Germany.  He  has  published  five 
volumes  of  lyrics.  'Spiders'  Webs'  (1880); 
'Stalactites>  (1881);  'fdylls>  (1885);  'Straw 
Flowers'  (1890);  'Amarantiis'  (1891);  also 
some  stories  and  other  minor  works  in  prose. 
A  charming  simplicity  of  language  characterizes 
all  his  woRcs. 

DROUAIS,  droo'a',  Francois  Hubert, 
French  artist:  b.  1727;  d.I77S.  HTwas  the  son 
of  Hubert  Drouais  (q.v.)  and  studied  under 
Van  Loo,  Natoire  and  Boucher.  He  was  noted 
for  his  portraits,  which  because  of  their  grace- 
ful delicacy  made  him  the  most  popular  artist 
of  the  lime.  He  became  court  painter  and 
councillor  of  the  Academy.  He  numbered 
among  his  sitters  Madame  du  Barry,  Madame 
de  Pompadour  and  Mademoiselle  Helvetius  (at 
the  Metropolitan  Mnseum).  His  pictures  are 
characterized  by  the  same  affectation  and 
polished  charm  which  marks  his  era. 

DROUAIS,  Hubert,  French  miniature 
painter:  b.  La  Rocque.  1699;  d.  1767.  He 
studied  under  De  Troy  in  Paris,  and  became 
court  painter  in  1744.  Most  of  ois  works  are 
in  private  collections.  The  Louvre  possesses 
two  portraits  by  him. 

DROUAIS,  Jean  Gertnain,  French  painter: 
b.  Paris,  25  Nov,  1763;  d.  Rome,  13  Fel.  1788 
He  was  a  pupil  of  David  and  having  gone  to 
Rome  to  study  was,  in  1784,  successful  in 
carrying  off  the  great  prize,  his  subject  on  that 
occasion  being,  'The  Canaanitish  Woman  at  the 
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Feet  of  Jesus.'  His  'Dylhg  Gladuitor,*  and 
particularly  his  'Uarius  at  Mintumx,'  on  be- 
iag  exhibited  in  Paris,  gained  for  him  and 
David's   school  a  new   triumph. 

DROUET,  Henri,  droo'I',  French  natural- 
ist; b.  Troyes  1829;  d. .     He  became  known 

by  his  researches  in  natural  science  and  in  18S5 
published  *Ei!Uni£ration  des  moUusques  terres- 
tres  et  fluviatiles  vivants  de  la  France  conti- 
nentale,'  due  to  his  travels,  examining  govern- 
ment and  private  collections  througliout  France 
and  his  personal  observations,  which  were  ex- 
tended in  1S57  by  a  scientific  journey  through 
Portugal.  He  held  a  government  position  in 
the  departmental  administration  from  1858  to 
1870.  The  chief  of  his  further  publications  are : 
'Les  mollusques  terrestres  et  fiuviatiies  de  la 
Guyane  francaise'  (1859);  'Sur  terre  et  sur 
incr>  (1870) ;  and  'Alger  et  le  SaheP  (1887). 

DROUET,  droo-i,  Jean  Baptists,  Comte 
d'Biion,  I-reiu:h  marshal :  b-  Rheims,  29  July 
1765;  d.  Paris,  25  Jan.  1844.  Enieriag  the 
army  as  a  private  in  4782,  be  saw  active  serv- 
ice in  1793-96  and  became  aide^-camp  to 
General  Lefevr^  and  he  was  appointed 
brigadier-general  in  1799.  In  the  followmg  year 
he  was  made  general  of  a  divisioo  wbicn  was 
active  in  the  campaign  of  180S-<^,  especially  at 
Jena  and  Friedland,  where  he  was  wonoded. 
His  services  won  for  him  the  Grand  Crossof 
the  Legion  of  Honor  and  elevated  him  to  title 
of  Comte  d'Erlon.  His  couduct  in  the  Penin- 
sular War  was  highly  distinguished.  After  the 
fall  of  Napoleon  he  was  arrested  on  the  charec 
of  conspiring  against  the  ro^  family.  On  the 
return  of  Napoleon  fromBba  he  contrived  to 
seize  the  citadel  of  Lille,  in  which  he  had  been 
imprisoned  and  held  it  for  the  Emperor,  who 
made  him  a  peer  of  France.  At  the  battle  of 
Waterloo  be  commanded  the  Ist  corps  d'  arm6e. 
After  the  capitulation  of  Paris  he  fled  to 
Bavaria,  where  he  resided  till  the  July  Revolu- 
tion, when  he  returned  to  France  and  received 
in  1832  the  command  of  the  army  of  Vend^. 
During  1834-35  he  held  the  office  of  govemor- 

Seneral  of  Algeria,  and  in  1843  was  elevated  to 
le  rank  of  marshal.  Some  autobiographical 
notes  appeared  in   1844. 

DROUYN  DE  LHUYS,  droo-Sft  de  lii-is. 
Edouard,  French  statesman :  b.  Paris,  19  Nov. 
1805- d-  there  1  March  1881,  He  studied  law  at 
the  Ecole  de  Droit,  and  in  1831  became  an 
attache  to  the  Embassy  at  Madrid.  He  repre- 
sented France  at  The  Hague  (1833-36)  and  was 
appointed  First  Secretary  of  the  Embassy  at 
Madrid.  In  1840  he  was  placed  at  the  head  of 
the  commercial  department  under  the  Minister 
of  Foreign  Affairs,  and  shortly  after  was  elec- 
ted deputy  for  Melun;  but  he  afterward  was 
deprived  of  his  office  because  of  his  opposition 
to  the  government  by  Guizot.  Under  Louis 
Napoleon's  presidency  he  became  Minister  of 
Foreign  Affairs.  After  the  coup  d'ilat  he  be- 
came one  of  the  vice-presidents  of  the  Im- 
perial Senate,  and  again  Minister  of  Foreign 
Affairs.  In  1855  he  resigned  his  office ;  in  1^ 
fie  was  recalled  to  his  old  post,  resigning  again 
in  1866.  He  wrote  a  work  entitled  *Les  neutres 
pendant  la  guerre  d'Orienl'  (Paris  1868).  His 
'Mftnoires'  were  published  in  the  collections  of 
ihe  French  academy  of  Moral  and  Political 
Sciences. 


,  American 

tardi  1842; 

d.  Bethlehem,  Pa.,  16  Nov.  1904.  After  gradu- 
ating in  medicine  at  the  University  of  Fennsfl- 
vania  in  1862  he  pursued  the  study  of  chemistry 
at  Yale,  Harvard  and  Heidelberg  for  seven 
vears,  from  1S74-S1,  occupied  the  chair  of  ana- 
lytical chemisti^  at  Lafayette  College,  and  for 
10  years  a  similar  chair  at  the  Massachusetts 
Institute  of  Mining  Engineers.  He  was  one  of 
the  founders  of  the  American  Institute  of  Min- 
ing Engineers,  and  served  with  marked  effi- 
ciency (or  10  years  as  its  first  secretary  and  edi- 
tor of  its  'Transactions,'  being  later  elected  to 
honorai7  membership  and  in  1897  to  its  presi- 
dency. Dr.  Drown  aid  very  important  original 
work  in  (luantitative  analysis  both  in  metal- 
lurey  and  in  sanitary  chemistry.  In  189S  he  was 
called  to  the  presidency  of  Lehigh  .University, 
and  by  careful  and  intelligent  guidance  placed  it 
in  its  present  high  position  among  American 
schools. 

DROWNED  COASTS.    See  SnoRE  Ltnes. 

DROWNING,  a  form  of  asphyxia  induced 
by  submergence  in  water  or  other  fluid.  As  a 
rule  in  drowning  the  body  is  submerged,  but 
Peterson  and  Haynes  in  their  recent  'Legal 
Text-book'  relate  the  case  of  an  epileptic 
patient  who,  while  walking  on  a  low,  sandy 
beach,  fell  in  a  paroxysm  with  his  face  down, 
causing  by  his  spasmodic  movements  a  small 
excavation  of  an  inch  and  a  half  in  depth  tn  the 
sand  beneath  his  face.  This  small  depression 
filled  with  water  and  he  was  found  dead  from 
asphyxia  about  an  hour  or  more  after  the  oc- 
currence. Most  cases  of  drowning  result  from 
asphyxia,  by  which  is  meant  the  body  be- 
comes poisoned  from  the  lack  of  oxygenation 
of  the  blood,  since  no  oxygen  can  enter  the 
lun^  from  the  fluid,  in  a  form  that  can  -be 
utilized.  Heart  failure  sometimes  occurs  in 
drowning.  At  one  time  drowning  was  a  legal 
method  of  execution  and  prevailed  in  England 
until  the  early  part  of  the  17th  century;  it  was 
much  practised  in  other  European  countries 
during  the  Middle  Ages,  and  is  still  practised 
in  Mohammedan  countries  and  in  the  Far  East. 
(See  Capital  Punishmfnt).  It  is  a  frequent 
method  of  suicide,  fully  one-third  of  the  cases 
taking  this  method.  Danger  from  drowning  to 
swimmers  depends  very  laively  upon  the  ability 
of  the  swimmer,  although  this  is  not  a  ^aran- 
tee  of  safety,  since  many  excellent  swimmers 
have  been  known  to  be  unable  to  sustain  the 
fatigue  of  being  long  in  the  water  and  some- 
times succumb  suddenly  from  muscular  cramps 
or  from  attacks  of  syncope.  Persons  who  have 
respiratory  defects,  such  as  asthma  or  stam- 
mering, or  who  have  organic  disease  of  the  cir- 
culation, are  more  liable  to  drown.  Drowning 
occurs  more  often  among  men  than  among 
women,  because  of  the  greater  amount  of  ex- 
posure. Extreme  coldness  of  the  water  seems 
to  be  an  important  factor  in  augmenting  the 
danger  from  drowning.  Good  heahh,  muscular 
vigor  and  calmness  of  mind  are  of  great  im- 
portance in  cases  of  danger  from  impending 
drowning.  With  reference  to  the  s>TnptDms 
there  is  great  variability.  Some  people  who  have 
been  sulunerged  suddenly  and  in  water  of  low 
temperature  are  found  dead  on  almost  im- 
mediate rescue.  Here  probably  the  nervous 
shock  and  deficient  heart  action  accounts  for 
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the  result  In  a  great  many  more  cases,  how- 
ever, there  is  spasmodic  closure  of  the  glottis 
from  direct  irritation  of  the  water  as  it  enters 
the  nose  and  mouth  and  from  nervous  reflexes 
due  to  sudden  chilling  of  the  surface.  Many 
of  these  patients  sink  to  the  bottom  al  once 
and  remain  below  the  surface,  unconscious- 
ness occurring  in  the  course  of  a  few  seconds. 
The  respiratory  movements  are  few  and  con- 
vulsive and  the  heart  stops.  In  the  greater 
number  of  cases,  however,  asphyxia  results 
from  the  entrance  of  water  into  the  lungs; 
the  individual  struggles  to  come  to  the  surface 
and  as  soon  as  the  surface  is  reached  attempts 
are  made  to  till  the  lungs  by  long  inspirations. 
This  very  frequently  draws  a  small  amount  of 
water  into  the  larynx  and  then  involuntary  con- 
vulsive efforts  result.  With  each  convulsive  in- 
spiration more  water  is  drawn  in  and  thus  pul' 
monary    congestion    bwomes    more    and    more 

iironounced.  The  struggle  for  lite  becomes  vio- 
ent  and  the  patient  frequently  grasps  at  every- 
thing in  sight,  even  tearing  handfuls  of  mud 
from  the  bottom  of  the  body  of  water.  During 
the  convulsive  seizures  the  face  becomes  blue. 


the  pulse  rapid  and  feeble.  Ofttimes  the  blad- 
der and  rectum  are  emptied.  After  a  few  min- 
Utes,  five  or  six,  respiration  ceases;  four  to  six 
minutes  more,  sometimes  longer,  the  heart  con- 
tinues to  beat,  gradually  failing  in  strength  and 
rapidity. 

Treatment  of  all  cases  of  drowning  should 
be  insistent  and  prolonged.  If  there  is  a  great 
ileal  of  water  in  the  chest,  the  chances  are  les- 
sened. Instances  have  been  recorded  in  which 
patients  have  been  submerged  20  or  30  minutes 
and  have  recovered,  but  if  the  body  has  been 
beneath  the  surface  for  over  4  or  S  minutes  the 
general  chances  of  resuscitation  arc  slight  If 
attempts  at  resuscitation  are  made  —  and  they 
should  always  be  made  unless  the  body  has  been 
under  water  several  hours  —  the  body  should 
be  placed  face  downward,  the  head  and  shoul- 
ders depressed,  so  as  to  favor  drainage  of  water 
from  the  lungs  and  all  efforts  should  be  directed 
at  first  toward  the  restoration  of  breathing.  The 
application  of  hartshorn,  smelting  salts  or  snufF 
to  the  nostrils,  tickling  the  throat  with  a  feather, 
dashing  cold  water  and  hot  water  alternately  on 
the  chest  and  face  and  vigorous  friction  of 
the  upper  part  of  the  body  to  create  warmth 
are  of  value,  as  also  wiping  and  cleansing  the 
mouth ;  surrounding  the  patient  with  hot  bottles ; 
and  hot  rectal  irrigations  of  salt  solution  or 
whisky.  If  these  preliminary  efforts  fail,  arti- 
ficial respiration  should  be  resorted  to  and  con- 
tinued for  several  hours.  The  patient  should 
be  still  kept  face  downward,  a  folded  coat  or 
other  article  of  dress  raising  and  supporting  the 
chest.  The  weight  of  the  body  on  the  chest 
forces  the  air  out,  then  turning  the  body  well 
over  but  gently  on  one  side,  then  turning  it 
on  its  face  again,  repeating  these  movements 
about  15  times  in  a  minute,  occasionally  varjdng 
the  side,  at  each  turn  and  relief  of  the  chest 
pressure,  air  enters  the  lungs  and  excites  breath- 
mg.  This  operation  should  be  assisted  between 
each  turn  of  the  body  by  brisk  and  uniform 
pressure  between  and  below  each  shoulder-blade. 
At  the  same  time,  but  without  interfering  with 
these  operations,  the  bands  and  feet  should  be 
dried,  wet  clothing  removed  and  the  body  en- 


veloped  in  warm  Uankcts  or  reclothed  with  dry 
garments.  Should  these  efforts  prove  unavailing 
after  from  two  to  five  minutes,  recourse  should 
be  had  to  Dr.  Silvester's  method,  which  consists 
in  placing  the  patient  on  the  back,  on  a  flat 
surface  inclined  sliriitly  upward  from  the  feet, 
the  head  and  shoulders  being  raised  and  sup- 
ported on  a  small  cushion,  or  folded  article  of 
dress  placed  under  the  shoulder-blades.  The 
tongue  should  be  drawn  forward  and  fastened 
by  an  elastic  band,  string  or  ta^e  over  the 
tongue  and  under  the  chin,  to  keep  it  projecting 
beyond  the  lips.  Then  to  imitate  the  move- 
ments of  breathing  and  to  draw  air  into  the 
lungs,  stand  at  the  patients's  head,  grasp  the 
arms  just  above  the  elbows  and  draw  the  arms 
steadily  upward  above  the  head,  keeping  them 
stretched  upward  for  two  seconds.  To  expel  the 
air  from  the  lungs,  turn  down  the  arms  and 
press  them  firmly  for  two  seconds  against  the 
sides  of  the  chest.  Repeat  these  movements 
deliberately  and  persistently  about  15  times  a 
minute,  until  a  natural  effort  to  breathe  is  per- 
ceived, when  the  efforts  should  be  turned 
toward  inducing  circulation  and  warmth,  which 
can  be  best  promoted  by  briskly  rubbing  the 
limbs  upward  with  flannels,  etc.,  thus  propelling 
the  blood  along  the  veins  to  the  heart  and  by  the 
application  of  hot  flannels,  hot  water  bottles, 
heated  bricks,  etc-,  to  the  pit  of  the  stomadh, 
between  the  tnighs,  the  armpits  and  to  die  soles. 

Another  method  which  has  the  advantage  of 
simplicity  and  can  be  applied  by  one  person 
is  that  of  Dr.  Benjamin  Howard  of  New  York. 
The  body  is  placed  face  downward  with  a  roll 
of  clothmg  under  the  stomach,  one  arm  being 
bent  upward  so  that'the  hand  supports  the  fore- 
head. To  expel  the  water  from  the  chest,  the 
body  is  pulled  feet  downward  over  the  roll  of 
clothing.  Then  turn  the  body  on  the  back,  with 
the  roll  of  clothing  under  the  shoulders,  so  that 
the  head  falls  back,  thus  stretching  the  neck. 
Kneel  over  the  body,  one  knee  pressed  firmly 
against  either  thi^.  With  both  hands  spread 
over  the  lower  part  of  the  chest,  so  that  the 
thumb  hooks  in  under  the  lowest  ribs  on  each 
side,  press  forward  steadily  with  the  weight  of 
the  body  on  the  arms,  thus  raising  the  ribs,  en- 
larging the  chest  cavity  and  causmg  the  air  to 
enter.  When  the  ribs  have  been  pusned  upward 
to  their  utmost  extent,  release  them  gently  by 
a  receding  movement,  allowing  them  to  return 
to  their  original  position,  thus  expelling  the  air. 
Repeat  this  process  until  respiration  is  restored, 
then  resort  to  the  methods  already  mentioned 
to  induce  circulation  and  warmth.  No  attempts 
at  resuscitation  should  be  abandoned  until  all 
efforts  seem  to  be  absolutely  futile.  See  As- 
phyxia;   P(n.MOToa;    RxsprnATiON,  AstificiaI- 

DROWSINESS.    See  Sleep. 

DROYLSDEN,  droili'dSn,  England,  town 
in  Lanca-^hire,  five  miles  east  of  Manchester, 
of  which  it  is  an  outtying  suburb.  It  con- 
tains large  cotton  manufactories,  copperas, 
chemical,  and  dye  works,  and  print  mills.  Pop. 
13,259. 

DROZ,  drS,  Francois  Xavier  Joseph, 
French  moralist  and  historian:  b,  Besancon, 
France,  31  Ocl.  1773-  d.  Paris.  5  Nov.  18S0. 
In  1806  he  published  'Essai  sur  I'art  d'etre 
heureux'  (1801)  which  was  very  popular;  and 
in  1823  'Fhilosophie  morale*   which  procured 


v  Google 


DRQ2  — DRUG  HABITS 


his  admission  into  the  Acadeinv.  His  reputa- 
tion is,  however,  founded  chiefly  on  bis  'His- 
toire  du  regne  ae  Louis  XVI.' 

DROZ,  GnsUve,  French  novelist:  b.  Paris, 
6  June  1832 ;  d,  31  Oct.  189S.  He  was  trained 
for  a  painter,  but  in  1864  gave  up  the  pendl  for 
the  pen.  The  extraordinary  success  of  his  first 
volume  of  stories  'Monsieur,  Madame,  et 
Bibi^  justified  the  change.  He  excelled  in  lit- 
tle sketches  of  life  and  manners,  and  his  lively, 
playful  descriptions  of  bachelorhood  and  mar- 
ried life  captivated  the  pubHc  His  novel  'Au- 
tour  d'tme  source'  (1869)  is  generjly  consid- 
ered his  best. 

DROZ,  Pierre-Jacquet,  Swiss  mechanician: 
b.  La  Chaux  de  Fonds,  Switzerland,  28  July 
1721;  d.  Bienne,  Switierland,  28  Nov.  1790. 
Aspiring  to  be  something  more  than  a  mere 
workman,  he  succeeded  in  attaching  to  common- 
time  pieces,  at  a  small  expense,  machinery 
which  produced  music  resembling  the  chime  of 
bells,  and  the  music  of  a  flute.  His  attempts 
to  discover  the  means  of  effecting  a  jjerpetual 
motion  led  him  to  important  discoveries.  He 
contrived,  among  other  things,  a  peitduhim, 
which  being  composed  of  two  metals  of  unequal 
expansibility,  remained  tmaffected  as  to  its 
length  and  time  of  vibration  by  heat  or  cold.  He 
afterward  made  his  celebrated  writing  automa- 
ton, which,  by  means  of  machinery  contained 
within  the  figure,  was  made  to  move  its  fingers 
and  hands,  and  to  form  handsome  letters, 

DRUG,  a  name  applied  to  all  substances, 
vegetable,  animal,  or  mineral,  used  for  medici- 
nal pur^bes,  though  the  term  should,  perhaps, 
be  strictly  confined  to  what  are  called  simples, 
balsams,  gums,  resins,  and  exotic  products  used 
as  medicaments  in  a  dry  state.  The  name  is 
adso  applied  to  dyeing  materials  and  those  used 
in  tanning  and  other  arts.    See  FUAHMAcy. 

DRUG  HABITS,  Recent  investigations  of 
the  United  States  Department  of  Agriculture 
show  conclusively  a  constantly  decreasing  use 
of  injurious  drugs  (exclusive  of  alcohol  and 
tobacco)  among  the  people  of  this  country.  Be- 
fore any  means  were  available  for  gathering 
authoritative  figures,  the  estimates  of  the  num- 
ber of  drug  habitufs  in  the  United  States 
ranged  as  high  as  4,000,000.  But  the  report  of 
the  Food  and  Drugs  Commissioner  of  Tennes- 


...    which    have    been    accepted    by    tfie 

Government's  experts  as  a  fair  basis  for  a 
close  estimate.  Applying  to  the  whole  country 
the  ratios  gained  in  the  Tennessee  records,  the 
total  number  of  drug  addicts  in  the  United 
States  would  be  about  118,000,  A  check  upon 
these  figures  is  supplied  in  the  amount  of  habit- 
forming  drugs  imporied  into  the  United  States. 
The  Bureau  of  Chemistry  points  out  that  if 
nine-tenths  of  all  the  opium  imported  into 
the  country  were  consumed  by  addicts  at  the 
rate  of  the  Tennessee  con.'iumpfion,  the  number 
of  such  users  would  be  187,00a  The  same 
Bureau  estimates  that  all  of  the  importation 
of  cocaine  is  consumed  by  addicts  at  the  rate  of 
one  ounce  per  person  per  year,  and  that  the 
150,000  ounces  imported  annually  indicate  ISO,- 
OOO  users.  This  estimate  is  combated  by  hos- 
pital physicians  who  declare  that  many  cocaine 
eaters  wd  snuffers  consume  as   mudi  as   IS 


ounces  aimually.  The  American  Pharmaceuti- 
cal Association  estimates  that  the  total  num- 
ber of  drug  habitues  (exclusive  of  those  ad- 
dicted to  alcohol  and  tobacco)  in  the  United 
States  in   1914  did  not  exceed  200,000. 

Of  the  whole  number  of  drug  users  those 
addicted  to  morphine  amount  to  37.6  per  cc[il ; 
to  cocaine,  2&7  per  cent ;  to  laudanum,  18.8  per 
cent;  to  heroin,  4.4  per  cent;  to  gum  opium, 
22  per  cent;  and  those  who  have  both  mor- 
phine and  cocaine  habits,  10,3  per  cent.  Fur- 
ther otiicial  investigation  as  to  the  origin  of 
dru^  habits  show  thai  S4.6  per  cent  had  their 
beginnings  in  physicians'  prescriptions ;  216  per 
cent  in  the  advice  or  persuasion  of  drug-using 
acquaintances ;  21.6  per  cent  as  a  result  of  dissi- 
pation; 2A  per  cent  in  the  desire  to  escape  suf- 
fering in  iucurable  diseases. 

The  drugs  used  by  victims  of  drug  habits 
are  of  two  general  groups:  (1)  sedatives,  and 
(2)  stimulants.  The  first  group  includes  the 
soporifics,  such  as  chloral,  sulphonal,  veronal, 
CK.,  and  the  analgesics  and  anzsthetic^  such 
as  opium,  cocaine,  cannabis  Indica  (Indian 
hemp  or  hasheesh),  etc.,  and  the  headache-pow- 
der constituents,  phenaceline,  acetaniiid,  anti- 
pyrine  and  its  derivatives,  bromopyrine,  sali- 
pyrijie,  etc.,  and  antifebrin  and  its  derivatives, 
phenalgin  and  exalgin.  The  second  group  in- 
cludes alcohol,  tea,  coffee,  tobacco,  etc.  In  the 
second  class  should  be  included  also  opium  in 
doses  of  a  certain  small  C|uantity  relative  to  the 
degree  of  habituation,  in  which  it  is  highly 
stimulating.  This  is  true  also  of  the  delirium 
produced  by  Indian  hemp.  Coca  and  cocaine 
are  stimulants  in  small  tfoses,  which,  however, 
speedily  require  to  be  made  larger.  It  is  for 
this  reason  largely  that  the  cocaine  habit  b 
re^rded  as  the  most  insidious  and  dangerous. 
The  effect  of  the  drug  soon  passes  off,  and  re- 
peated as  well  as  larger  doses  are  sought  by 
the  victim.  A  debased  mental  condition  follows 
the  brief  exhilaration,  and  a  tendency  to  suicide 
is  developed. 

Tea,  coffee,  cocoa,  kola,  mate,  guarana,  etc, 
depend  for  their  attraction  upon  their  active 
principles,  caffeine,  theobromine,  or  theophyl- 
lin.  'The  effect  of  these  drugs  is  similar  to  that 
of  cocaine,  though  in  a  much  less  degree.  They 
all  develop  neurotic  tendencies  in  the  users. 
In  most  cases  the  ^tem  becomes  tolerant  of 
the  drug,  and,  the  effects  being  cumulative,  the 
eventual  breakdown  is  sudden.    . 

The  foimdation  of  drug  habits  is  very  often 
laid  with  soothing  svrups  given  to  babies. 
These  have  been  fountl  to  contain  opium,  mor- 
phine, heroin,  codeine,  chloroform,  chloral  hy- 
drate, and  cannabis.  The  habits  thus  begun  are 
nurtured  with  patent  medicines.  Asthma  reme- 
dies contain  practically  the  same  series  of  drugs 
as  the  soothing  syrups,  with  the  addition  some- 
times of  tobacco.  (Zatarrh  cures  are  lai^c^ 
cocaine,  cither  \n  powder  to  be  used  as  a  snutt, 
or  in  liquid  form  as  a  spray.  Remedies  for 
coughs  and  colds  contain  chloroform,  heroin, 
morphine,  codeine,  cannabis,  and  ether.  Head- 
ache remedies  consist  of  acetanilid,  acetphenet- 
idin,  aulipyrine,  caffeine,  elc^  in  various  com- 
binations. Epilepsy  cures  are  chiefly  bromides, 
.  with  morphine  or  opium.  Many  lol>acco-habit 
cures  contain  cocaine,  and,  indeed,  almost  all 
of  the  cures  offered  for  the  various  drug  habits 
have  proved  to  be  preparations  at  iha  same 
drug  to  which  the  habitue  was  addicted. 
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In  the  endeavor  to  check  the  spread  of  this 
pernicious  use  of  dangerous  drups,  the  Federal 
Government  in  1910  issued  the  first  of  a  series 
of  pamphlets  through  the  Department  of  Agri- 
culture warning  the  people  afjainst  the  use  of 
habit- forming  drugs,  and  calling  particular  at- 
tention to  the  drinks  containing  cocaine  served 
at  many  soda  fountains.  Prior  to  the  appear- 
ance of  this  bulletin,  the  Federal  authorities 
had  forbidden  the  sale  of  certain  popular  bever- 
ages for  this  reason,  and  the  manufacturers 
were  not  permitted  to  supply  orders  again  until 
they  had  changed  their  formulas  to  the  satis- 
faction of  the  Bureau  of  Chemistry. 

In  view  of  Secretary  Wilson's  charge  that 
druggists,  physicians,  and  patent  medicine  man- 
ufacturers were  largely  responsible  for  the 
development  of  drug  habits,  the  revision  com- 
mittee of  the  American  Pharmaceutical  Associ- 
ation, which  met  in  May  1911,  investigated  and 
passed  unfavorably  upon  a  number  of  the  so- 
called  "remedies.* 

Both  the  Federal  authorities  and  the  health 
officials  of  the  several  States  began  a  definite 
campaign  against  the  sale  of  pernicious  drugs 
along  the  following  lines ; 

(1)  To  educate  the  public  through  the  press 
as  well  as  by  lectures,  pamphlets,  etc.  (2>  To 
secure  the  enactment  of  laws  forbidding  the 
sale  of  hah it~ forming  drugs,  and  preparations 
containing  them,  except  on  the  preacnplion  of 
duly   authorised  persons,      (3>    To   require  a 

Sermanent  record  to  be  kept  of  all  transactions 
1  such  drugs,  whether  by  prescription  or  other- 
wise, the  same  to  be  subject  to  Federal  and 
State  inspection  at  all  times.  (4)  The  enact- 
mettt  of  laws  forbidding  the  handling  of  such 
drugs,  except  by  druggists,  manufacturers,  and 
others  legally  qualified.  (5)  To  secure  the  pas- 
sage of  laws  permitting  State  Boards  of  Health 
to  revoke  the  licenses  of  physicians  or  drug- 
gists convicted  of  selling  such  drugs  for  other 
Wan  legitimate  purposes.  (6)_  To  secure  the 
passage  of  a  Federal  law  prohibiting  the  inter- 
state shipment  of  habit-forming  drugs,  or  prep- 
arations containing  them,  except  mrough  the 
regular  channels  of  trade  in  which  records  of 
all  transactions  must  be  IcepL  In  1914  the  so- 
called  Harrison  bill  was  passed  by  the  United 
Slates  Congress,  and  it  went  into  effect  1  March 
1915.  It  requires  that  "every  person  who  pro- 
duces, imports,  manufactures,  compounds,  deals 
in,  dispenses,  sells,  distributes,  or  ^ves  away 
opium,  or  coca  leaves,  or  any  compound,  man- 
ufacture, salt,  derivative  or  preparation 
thereoP  shall  register  with  the  collector  of 
internal  revenue  of  the  district,  and  pay  an 
aimual  special  tax  of  $1.  Every  sale  is  to  be 
recorded  with  the  patient's  or  purchaser's  name, 
age,  and  address,  together  with  the  name  of  the 
dealer  or  physician  and  the  date.  It  is  made 
unlawful  for  any  dealer  or  druggist  to  supply 
an  opiate  unless  all  the  requirements  have  been 
fulfilled,  Excoitions  are  made  in  the  case  of 
preparations  which  do  not  contain  more  than 
two  grains  of  opium,  one-quarter  grain  of  mor- 
phine, one-eighth  grain  of  heroin,  one  grain 
of  codeine,  or  any  salt  or  derivative  of  them 
in  one  fluid  ounce,  or,  if  solid  or  semi-solid,  in 
one  ounce  avoirdupois.  This  exception  has 
been  sharply  criticized,  since  it  has  been  shown 
that  prescriptions  of  the  strength  exempted 
will  readily  supply  the  usual  2-grain  dose  to 
an  addict  if  he  takes  an  ounce  at  a  time. 


Several  of  the  Slates  have  passed  similar 
laws,  and  the  immediate  effect  has  been  to  cur- 
tail illicit  sales  of  these  drugs  to  a  very  consid- 


erable degree.  In  nearly  alfof  the  States  dicsc 
drugs  can  be  procured  only  on  a  physician's 
prescription,  and  in  some  it  is  unlawful  i 


physician  to  supply  such  drugs  to  addicts 
except  in  regular  professional  treatment  of  dis- 
ease. In  a  few  of  the  States  these  habit-form- 
ing drugs  are  dassed  as  poisons,  and  may  be 
sold  if  provided  with  a  poison  label.  In  Louisi- 
ana chloroform  aad  hyoscyamus  are  included 
amot^  the  forbidden  drugs.  The  drug  law  of 
Michigan  forbids  any  person  except  a  physician 
lo  receive  or  have  in  possession  any  cocaine,  al- 
pha eucaine,  or  beta  eucaine,  or  any  of  theii 
salts,  even  as  an  ingredient  of  some  other  prep- 
aration. The  law  of  West  Virginia  makes  it 
a  felony  to  dispense  cocaine  to  addicts. 

In  China,  where  the  opium  habit  has  held 
sway  since  the  13th  century  the  fight  a^inst 
the  habit  be^n  with  the  Imperial  Edict  issued 
in  1729  a^inst  opium  smofdng.  In  1796  an 
edict  was  issued  forbidding  the  importation  of 
opium,  which  then  came  from  India.  The  Chi- 
nese set  diligently  to  work  cultivating  the 
poppy,  and  notwithstanding  the  death  penally 
decreed  to  opium  smokers,  the  trade  continued. 

India  has  always  been  one  of  the  large  pro- 
ducers of  opium,  and  England  has  steadily 
maintained  that,  so  long  as  China  produced 
most  of  the  oi>tum  used  in  that  country,  and 
even  exported  it  to  other  countries,  there  was 
no  justification  in  the  demand  that  exports  of 
Indian  opium  to  China  be  forbidden.  Even 
when    China    had    announced    her 


England  questioned  the  siucerity  of  that 
declaration. 

In  1905,  however,  the  itifluence  of  the  anti- 
opium  societies  became  so  great  that  the  Itn- 

Krial  Senate  was  compelled  to  pass  drastic 
NB  against  the  opium  traffic.  In  1906  China 
produced  330,CXX)  piculs  of  opium  — a  picul  be- 
ing equal  to  IZ3%  pounds  avoirdupois.  She 
also  imported  51,000  picules  from  India.  The 
government  decreed  that  both  the  cultivation 
□f  the  poppy  and  the  use  of  opium  must  cease. 
In  1910  the  area  devoted  to  poppy  culture 
had  decreased  from  614,000  acres  (in  1906) 
to  350,000  acres,  and  the  production  of  opium 
had  been  reduced  by  more  than  25,000,000 
pounds.  The  reports  from  the  five  principal 
opium-using  provinces  show  that  the  numoer 
of  shops  in  which  opium  is  sold  has  been  re- 
duced from  more  than  42,000  to  ahout  12,000. 
The  number  of  users  of  the  drug  (13.000,000 
in  1906)  has  also  been  largely  reduced  and  is 
steadily  declining.  To  promote  tins  condition, 
hundreds  of  public  ^refuges'  for  the  scientific 
treatment  of  victims  of  the  opium  habit  have 
been  established  in  China.  In  1910,  it  was  re- 
ported that  nearly  1,200,000  cures  had  been  ef- 
fected; nearly  1300,000  patients  were  then  un- 
dergoing treatment 

In  1912  the  National  laws  against  the  culti- 
vation, sale  and  smoking  of  opium  went  into 
effect  with  the  support  of  nearly  every  news- 
burned,    i  ... 

being  consumed  in  a  single  lire 

Oth-  of  the  most  serious  obstacles  to  be 
surmounted    by   the   anli-c^uia   sadttia   bas 
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been  the  existence  in  China  of  a  stock  of  Indian 
and  Chinese  opium  valued  at  $70,000,000,  upon 
which  large  loans  had  been  advanced  by  the 
banks.  See  Chlobal;  Cocaine;  Intoxication; 
OpitiM ;  Tobacco. 

BiUiography.—  Hubbard,  F.  H.,  'The 
Opium  Habit'  (and  other  drug  habits)  (New 
York  1881);  McBride,  C.  A..  'Modem  Treat- 
ment of  Alcohtdism  andDrug^Narcotism*  (New 
York  1909);  Petley,  G.  E.,  'Narcotic  Drug 
Diseases  and  Allied  Ailments'  (Philadilphia 
1913);  Sainsbury,  H.,  'DrtiKS  and  the  Drag 
Habil>  (London  1909)  ;  U.  S.  Department  of 
Agriculture,  Farmers'  Bulletins'  377  and  393 
(WashinKton  1910-U);  U.  S.  Public  Health 
Service  Report  146  (Washington  1913). 

DRUG  TRADE.  The  American  drug 
trade  is  largely  a  modem  development,  althouRn 
America's  part  in  the  history  of  drugs  dates 
from  the  days  of  the  first  explorers.  When 
from  the  Americas  travelers  returned  to  the 
Old  World  bearing  with  them  specimens  of 
the  varioui  products  of  this  new  world,  the 
learned  men  ai  Europe  greeted  their  arrival 
with  interest  and  science  hastened  to  ai&rm 
that  the  chief  advantage  to  be  derived  from  the 
discovery  of  the  new  continent  would  lie  in 
the  introduction  of  new  and  more  potent  drugs. 
From  that  moment  scientbts  began  to  devote 
'their  attention  to  the  study  of  Arneriaui  plants 
and  herbs,  and  all  the  old  chronicles  show  a 
coDsideraUe  space  devoted  to  a  recital  of  the 
health-giving  qualities  of  these  products  of  the 
American  soil.  Nothing  that  grew  in  the  New 
World  was  neglected  by  the  experimenters. 
£vcrythinK  was  tested,  and  many  things  were 
found  to  be  of  great  value  For  a  long  time 
tobacco,  Jesuits  bark,  and  sassafras,  were 
amouK  the  most  frequently  used  medicaments, 
and,  from  time  to  time,  the  medicinal  proper- 
ties of  otbef  herbs  were  discovered  and  utilized 
The  drug  trade  itself  has  no  such  ancient 
record  to  which  one  nay  revert  A  coitury 
ago  the  stock  of  every  wholesale  druggist  in- 
cluded such  articles  as  glassware,  oils,  paints, 
putty,  indigo,  madder,  etc.,  and  sometiines  even 
commodities  still  more  foreign  to  the  trade. 
Since  the  early  part  of  the  19th  century,  how- 
ever, the  wholesaler  has  improved  his  commer- 
cial position  by  rcstnctine  his  stock  to  such 
articles  as  may  be  classified  as  true  drugs  or 
medicines.  These  articles,  of  course,  include 
nnany  •patent'  medicines,  and  will  probably_  do 
so  as  long  as  the  demand  for  such  preparations 
continues  to  make  them  one  of  the  most  im- 
portant items  in  the  drug  trade. 

From  the  beginning  of  the  history  of  medi- 
cine and  pharmacy  the  people  as  a  mass  have 
been  conspicuous  for  their  faith  in  the  efficacy 
of  the  •jatent,"  or  more  properly,  the  secret, 
medicine  and  the  makers  of  patent  medicines 
have  always  flooded  the  maHcet  with  their 
nostrums,  depending  upon  this  credulity  of  the 
people  for  financial  success.  Aside  from  these 
articles  of  commerce,  how.ever.  the  staples  of 
the  drag  trade,  the  legitimate  drugs  and  medi- 
cines, were  (gathered  from  all  quarters  of  the 
globe  and  widely  distributed  long  before  the 
discovery  of  America  with  its  new  drug  sources 
became  an  important  aid  to  the  progress  and 
development  of  the  trade.  Since  the  early  days 
of  the  covnttys  history,  drugs,  such  as  jalap, 


ipecac,  sarsaparilla  and  balsams,  have  been  im- 
ported from  Mexico,  as  well  as  from  Central 
and  South  America.  As  eariy  as  1820,  through 
the  invcstintions  of  the  French  scientists,  the 
separate  alkaloids  in  cinchona  bark  were  de- 
termined and  Pellelier  soon  began  their  manu- 
facture. It  was  at  abont  the  same  time  that 
Wm  Farr  started  the  first  quinine  factory  in 
Philadelfdiia  and  the  popularity  of  the  dmg 
was  so  immediate  that  John  Currie  soon  fol- 
'  lowed  by  building  a  similar  factory  in  New 
Yorit 

In  the  early  days  the  supplies  of  cinchona 
bark  were  imported  throng  Spain,  but  the 
openii^  of  the  ports  of  South  .^nenca  to  oar 
commerce  enabled  us  to  secure  the  necessary 
shiiHnents  direct  from  those  cotmtries.  In  the 
beginning  of  Ae  indttstry  in  America  the  Gov- 
ernment jilaced  an  import  duty  upon  foreign- 
made  quuiine.  and  as  long  as  sudi  duties  re- 
mained in  force,  the  American  manufacturers 
had  aj>ractical  monopoly  of  the  home  trade. 
In  1879,  however,  qumine  was  placed  on  the 
free  list,  and  since  that  time  the  foreign  makers 
who  are  able  to  produce  the  drug  at  a  much 
lower  cost  than  that  at  which  we  can  make  it, 
have  not  only  shipped  their  surplus  stock  to 
this  country,  but  have  secured  such  a  firm  foot- 
hold that  they  now  control  nearly  half  of  the 
American  quinine  market 

Stone-oil,  or  Seneca-oil,  the  substance  which 
is  now  known  as  petrolenm,  was  discovered  in 
West  Virginia,  where  it  had  long  been  popularly 
regarded  as  a  most  efficient  liniment  It  was 
found  at  several  places  in  that  State,  where  it 
rose  to  the  surface  of  the  ground,  a  heavy  and 
dark  substance,  the  true  character  of  which  was 
not  recognized  until  many  years  later.  In  1829. 
a  similar  supply  was  found  in  Cumberlana 
County,  Ky.,  and  npon  a  well  bnng  drilled,  a 
phenomenal  quantity  of  oil  was  obtained.  Owing 
to  the  fact  that  no  ample  provisions  had  been 
made  to  save  the  oil,  the  bulk  of  it  was  wasted. 
Some  of  it  was  preserved,  however,  and  having 
beei  bottled,  was  stdd  in  Eur^>e  under  the  name 
of  'American  Oil.*  The  device  on  the  label,  a 
derrick,  first  suggested  the  means  by  which  a 
snffidem  qiantity  of  the  crude  oil  cotild  be  ob- 
tained to  pay  the  cost  of  refining  it,  a  process 
wliich  resulted  in  the  discovery  of  such  valu- 
able filtered  paraifine  residtnims  as  petrolatimi, 
vasdine.  etc.,  preparations  which  have  since 
become  important  articles  of  export 

It  is  believed  that  the  first  historical  mention 
of  the  manufacture  of  druj^  in  this  country  is 
that  in  the  instructions  f^ven  to  Sir  Frauds 
Wyatt,  governor  of  Virgmia,  in  1621.  In  this 
document  he  was  requested  to  invite  atten- 
tion to  the  industrial  possibilities  to  be  found 
in  the  making  of  oil  of  walnuts,  and  he  was  au- 
thorized to  employ  such  apothecaries  as  might 
be  necessary  to  assure  its  proper  production. 
The  colonists  were  also  requested  to  search  for 
gums,  dyes,  and  new  drugs.  In  1785.  the  Sotith 
Carolina  Ajfricultural  Society  offered  special 
premiums  tor  the  cultivation  of  such  drug 
plants  as  teiaa,  cassia,  hops,  madder,  rhubarb 
and  fi^.  It  is  useless  to  attenipt  to  describe 
the  various  articles  known  to  the  drug  trade  of 
that  day,  or  to  enumerate  the  uses  to  which 
they  were  put,  but  in  even  so  brief  a  review  as 
this,  a  word  or  two  must  be  said  about  the  old- 
time  business  conditions. 
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In  the  wboJeEale  branch  of  the  trade,  some 

75  years  ago,  the  hours  of  business  were  from 
7  o  dock  in  the  morning  until  9  o'clock  at  night. 
There  were  no  railroads  then,  and  means  of 
communication  between  one  part  of  the  country 
and  another  were  very  primitive.  After  the 
Erie  Canal  was  opened,  the  change  in  conditions 
brou^l  about  a  corresponding  chanfje  in  busi- 
ness    methods.       Instead     of     dragging    aiong 


1  the  spring,  and  another  rush  just  prii 
lose  01   navigation  in   the  fall,   and  c 
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close  01  navigation  in  the  fall,  and  clerks,  .  _ 
these  times  in  the  year,  were  often  required  to 
remain  at  work  until  midnif^t. 

The  outbreak  of  the  Civil  War  had  an  effect 
upon  the  drug  trade  jitst  as  it  had  upon  every 
branch  of  business  in  the  North.  Many  large 
outstanding  accounts  were  canceled,  and  many 
houses,  as  the  result,  went  out  of  business, 
although  there  were  perhaps  fewer  failures  in 
the  wholesale  drug  line  than  in  other  branches 
of  business. 

To  realize  what  a  great  variety  of  articles 
were  included  in  the  stock  of  the  wholesale 
druggists  of  the  olden  times,  it  is  only  necessary 
to  peruse  some  of  the  advertisements  which 
such  houses  published  some  100  years  ago,  while 
the  extent  of  the  purely  drug  stock  may  be 
pretty  accurately  approximated  Dy  a  comparison 
of  one  of  the  early  pharmacopceias  with  the 
current  edition.  The  volume  for  1830  is,  per- 
haps, the  best  one  to  which  we  can  refer  to 
ascertain  the  condition  of  affairs  which  existed 
during  the  two  or  three  decades  prior  to  its 
issue.  According  to  that  authority  there  were 
272  articles  of  materia  medica,  while  349  proc- 
esses were  given  for  preparations,  making  a 
total  of  but  621  titles.  Sixty  years  later,  the 
•United  States  Pharmacopceia"  had  no  less  than 
994  titles,  while  the  'National  Formulary."  a 
semi-oificial  work  of  almost  equal  practical  im- 
portance, had  435  more  titles,  making  a  total  of 
1,429  articles,  or  preparations,  which  the  apothe- 
cary  was   able    to    furnish    a   customer   upon 

Of  course,  the  wholesale  druggist  of  those 
days  was  compelled  to  carry  many  articles 
which  were  not  strictly  entitled  to  a  place  upon 
the  pages  of  the  pharmacopcaas.  In  fact,  this 
feature   of   the  drug  trade  has  so   greatly  ex- 


tended that  reference  ti 


price-lists  issued 


;  are  now  more  than  5,700  articles  —   — _ 

department  of  drugs,  chemicals,  oils,  etc.,  and 
close  upon  8,000  articles  in  the  department  of 
•patent,'  or  proprietary  medicines.  More- 
over, if  one  should  go  so  far  as  to  include  Ae 
almost  incalculable  number  of  articles  which 
come  under  the  head  of  'druggists'  sundries,"  to 
say  nothing  of  the  "secret  proprietary"  medi- 
cines whicn,  being  confined  largely  to  local 
trade,  do  not  appear  upon  any  general  price-list, 
there  is  little  doubt  that  the  figures  already 
given  would  be  doubled;  a  fact  which  makes  it 
safe  to  estimate  that  there  are  no  less  than 
25,000  different  articles  handled  by  the  drug 
trade  of  to-day. 

So  far  as  the  retail  druggist  was  concerned, 
his  business  at  that  period  was  largely  a  mat- 
ter of  'go  as  you  please.*  If  he  could  pre- 
pare, from  the  crude  material,  the  prescriptions 
of   the  local   physicians,  he  had  succeeded  in 


fulfilling  the  object  of  his  existence.  To-day, 
however,  he  enjoys  most  superior  facilities,  for 
while  he  is  still  required  to  be  acquainted  with 
all  processes,  he  has  the  convenience  of  being 
able  to  purchase  the  greater  portion  of  his 
stock  ready  for  dispensing.  To  afford  such 
facilities  the  business  of  manufacturing  phar- 
macy has  been  developed,  during  the  past  fifty- 
odd  years,  into  a  distinct  department  of  the 
drug  trada 

Without  laying  undue  stress  upon  the 
wonderful  advances  in  inorganic  chemistr^r,  and 
especially  in  the  remarkable  work  accomplished 
in  the  discovery  and  improvements  of  anesthet- 
ics, there  can  be  no  question  that  the  evolution 
of  organic  chemistry  is  one  of  the  most 
stupendous  scientific  triumphs  recorded  since 
the  middle  of  the  19th  century.  Wohler's  dis- 
covery, in  1828,  that  urea  could  be  manufac- 
tured artificially  from  isocyanace  of  ammonium 
was  really  the  first  step  taken  toward  die 
synthetic  production  of  organic  compounds,  for, 
up  to  that  period,  It  had  been  the  undisputed 
theory  of  the  scientists  that  no  organic  com- 
pound was  possible  except  through  tne  medium 
of  "vital  force."  W6hler  opened  the  way  to 
further  experiments  along  such  lines,  however, 
and,  since  1828,  innumerable  compounds  of  an 
organic  nature  have  been  prepared  sjmthetically, 
many  of  which  are  of  such  great  commercial 
importance  that  they  are  manufactured  in  ex- 
tensive quantities.  Among  such  compounds,  for 
example,  is  alizarine,  the  chief  coloring  prin- 
ple  of  madder  root,  of  which  fully  $20,000,000 
worth  is  nroductd  annually  from  coal  tar. 
Oxalic  acid,  which  formerly  came  from  the 
juice  of  the  sorrel,  is  now  artificially  produced, 
at  one-tenth  its  former  cost,  by  the  use  of  saw- 
dust and  caustic  soda ;  while  salicylic  acid,  which 
was  formerly  derived  from  the  oil  of  winter- 
green,  is  now  produced  more  easily  throu^  the 
action  of  carbon  dioxide  upon  carbolic  acid  and 
caustic  soda.  Not  only  has  the  chemist  suc- 
ceeded in  producing  many  of  the  most  im- 
portant organic  compounds  in  his  own  latx>ra- 
tory,  however,  but,  during  the  past  quarter  of  a 
century,  he  has  discovered  a  vast  ■number  of 
new  and  interesting  synthetic  chemicals  which 
have  never  been  found  in  living  plants  and 
animals,  among  them,  antipyrine,  «x3lgine, 
phenacetine,  etc.  Moreover,  as  the  number  of 
these  compounds  which  arc  of  importance 
therapeutically  is  constantly  increasing,  such 
progress  as  is  represented  by  these  discoveries 
in  allied  science  has  exerted  a  powerful  in- 
fluence in  elevating  the  drug  trade  to  its  present 
high  position. 

Of  course,   it  must  not  be  imagined   that 


first  in  importance  among  these  agencies  has 
unquestionably  been  the  "United  States  Phar- 
macopceia.* The  first  pharmacopceia  published 
in  the  United  States  was  printed  in  Philadel- 
phia in  1778.  It  was  made  up  for  military  pur- 
poses. The  next  publication  of  the  kind  was 
issued  by  the  Massachusetts  Medical  Society  in 
1806.  But  ^ese  did  not  have  a  considerable 
circulation,  and,  as  a  matter  of  fact,  up  to  the 
beginning  of  the  19th  century,  and  even  for 
some  years  thereafter,  drugs  were  dispensed 
according  to  the  pharmacopceias  of  foreign 
countries;  and  it  was  not  until  some  time  be- 
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tween  1810  and  1820  that  any  attempt  was  made 
to  better  these  conditions.  In  1820,  the  first 
edition  of  the  ■United  States  Phamiacapceia'' 
appearecC  and  this  work,  which  has  passed 
through  successive  decennial  revisions  up  to 
this  time,  is  regarded  the  world  over  as  the 
standard  in  all  manipulations  of  druga  and 
medicinal  chemicals,  from  the  identification  of 
the  crude  material  to  the  final  stages  in  its 
preparation  for  the  use  of  invalids.  The  names 
of  Proctor,  Maisch  and  Rice  are  inseparably 
connected  with  the  early  issues  of  this  great 

"lite  govemmental  inspection  of  imported 
drugs,  which  commenced  about  1825,  was 
Urgely  the  result  of  the  initiative  taken  by  the 
newly-established  pharmaceutical  colleges  in 
New  York  and  Philadelphia,  This  inspection, 
still  conducted  by  the  national  (rfficials,  has  an 
imiKirtant  effect  in  upholding  the  standard  of 
purity  in  drug  imports. 

The  first  law  regulating  the  retail  sale  of 
drugs  and  poisons  that  was  passed  in  the 
United  States  was  enacted  by  tiie  State  le^sla- 
ture  of  Rhode  Island,  in  1870,  but  since  that 
time  almost  every  State  in  the  Union  has  placed 
a  similar  act  upon  its  statutes.  While  there  is 
a  lack  of  uniformity  in  these  laws,  in  general 
they  cover  the  sam£  ground  by  restricting  all 
dealing  in  drugs,  as  well  as  all  compounding  of 
prescriptions  to  such  persons  as  have  been  able 
to  pass  a  satisfactory  examination  before  a 
board  of  pharmacy.  As  such  laws  were  not 
retroactive  their  beneficial  effect  has  been  only 
partially  determined,  as  those  wbo  were  engaged 
in  the  drug  business  prior  to  the  passage  of 
these  acts  were  allowed  to  continue  regardless 
of  their  ability  to  pass  an  examination. 

Another  agency  that  has  accomplished  im- 
portant results  in  the  betterment  of  the  drug 
trade  are  the  various  associations  that  have  been 
founded  since  the  middle  of  the  19th  century. 
The  first  association  instituted  for  the  cMiserva- 
tion  and  advancement  of  the  material  and  pro- 
fessional interests  of  the  business  was  the  Amer- 
ican Pharmaceutical  Association,  which  was 
founded  by  21  active  pharmacists  in  1852.  This 
association  holds  annual  meeting  for  the  dis- 
cussion of  scientific  and  educational  qtKstions, 
and  other  matters  relating  to  the  welfare  of  the 
trade,  has  a  membership  of  2,490  (1916),  and 
one  of  the  effective  features  of  its  work  is  the 
annua!  publication  of  its  proceedings,  a  work 
which  presents  a  complete  review  of  the  scientific 
progress  of  pharmacy,  and  the  monthly  publica- 
tion of  The  American  Pharmaceutical  Associa- 
lian  Joumal.  One  of  the  most  important  in- 
fluences exerted  over  the  retail  trade  is  repre- 
sented by  the  various  State  pharmaceutical  as- 
sociations, the  oldest  of  which,  that  of  New 
Jersey,  was  organized  in  !8?0,  while  one  of  the 
most  notable  events  in  the  history  of  the  whole- 
sale drug  trade  during  the  Wth  century  was  the 
ot^nization  of  the  wholesale  houses  of  the 
West  under  the  name  of  the  Western  Wholesale 
Dni^Bts"  Association.  It  was  founded  in  1876, 
and  was  called  into  existence  by  the  peculiar 
conditions  of  the  times.  In  1882,  many  of  the 
prominent  Eastern  druggists  joined  forces  with 
the  Western  wholesalers,  at  a  meeting  held  at 
Oevcland,  Ohio,  and,  at  this  time,  the  name  of 
the  organization  was  chan^d  lo  the  National 
Wholesale    Druggists'   Associatioti.    To  secure 


trade,  and,  afterward,  to  hold  it,  required  a 
competition  that  finally  became  so  sharp  that 
concerns  which  had  hitherto  been  regarded  as 
prosperous  houses  found  themselves  unable  to 
make  profits.  As  the  result  a  committee  was 
appomted  to  try  to  introduce  a  system  that  is 
now  known  as  the  "rebate  plan."  According  to 
the  old  system  such  articles  as  patent  medicmes 
had  been  sold  on  a  very  close  margin,  and  the 
new  plan  was  devised  to  give  the  wholesale 
druggists  an  opportunity  to  obtain  a  fair  profit 
upon  such  preparations.  By  the  adoption  of 
the  "rebate  plan,®  therefore,  the  wholesale  drug- 
gists consented  to  sign  a  contract  by  which 
tney  agreed  to  maintain  established  prices,  on 
condition  that  they  were  to  receive  10  per  cent 
reduction,  or  rebate,  upon  the  re^lar  wholesale 
price,  and  with  the  penalty  of  being'  placed  upon 
the  'cut-off*  list,  and  thus  debarred  from  buying 
from  the  proprietors,  in  case  they  were  guilty 
of  violating  thnr  agreement.  At  this  time  the 
onty  profit  to  the  wholesale  trade  was  this  10 
per  cent  rebate.  The  plan  worked  well  for  a 
time,  but  was  completely  demoralized  by  dK 
entry  of  the  department  stores  into  the  drug 
business,  and  their  policy  of  using  cut  prices  on 
drugs  and  druggist  s  stindries  to  attract  custom 
for  other  articles.  The  steps  taken  to  correct 
this  situation  brought  the  trade  up  against  the 
restrictions  of  the  Sherman  anti-trust  law,  and 
the  government  brought  suit  against  the  pro- 
tective combination.  The  net  result  has  been  to 
reduce  the  margin  in  the  wholesale  drug  busi- 
ness to  a  bare  3  per  cent 

The  retail  drug  trade  of  the  present  day  has 
become  almost  altogether  a  mere  distribution 
of  the  products  of  the  great  pharmaceutical 
and  biological  laboratories  which  are  continu- 
ally adding  new  remedies  to  their  already  exten- 
sive lists.  The  business  of  the  largest  manu- 
facturing houses  has  become  sixfold :  the 
gathering  of  the  crude  drugs;  the  extraction  of 
their  active  principles ;  the  manufacture  of 
synthetic  drug  preparations;  the  testing  out  for 
standardization;  &e  commercial  dispensing  of 
their  products;  and  the  discovering  of  new 
drugs  by  specially  commissioned  explorers  in 
the  most  remote  regions  of  the  earth. 

Still  another  important  factor  in  the  growth 
and  development  of  the  drug  trade  is  the  Ajner- 
ican  pharmaceutical  press.  Among  the  most 
prominent  periodicals  are  such  weekly  papers  as 
Ac'  Phartrtaceitlicai  Era,  the  Shipping  and  Com- 
mercial  List,  and  the  Oil,  Paint  and  Drug  Re- 
porter, all  of  New  York ;  semi-monthlies  like 
the  .American  Druggist  and  Pharmaceutical 
Record,  of  New  York,  and  such  monthly  jour- 
nals as  the  American  Journal  of  Pharmacy, 
of  Philadelphia;  the  Druggists'  Circular  and 
Chemical  Gasette,  of  New  York;  Pharmaceul- 
itcke  Rundschau,  of  New  York;  the  Western 
Druggist,  of  Chicago  the  National  Druggist,  of 
Saint  Louis,  and  the  New  England  Druggist,  of 
Boston.  Besides  these  there  are  some  smaller 
periodicals  of  local  influence,  as  wril  as  a  con- 
siderable number  of  publications  issued  l^ 
various  colleges  and  societies,  and  by  protninent 
drug  firms  and  manufacturing  houses. 

There  is,  perhaps,  no  particular  in  which  the 
development  of  the  drug  trade  is  indicated  more 
clearly  than  in  the  improvements  in  its  methods. 
Less  than  a  century  ago  the  apothecary  was 
obliged  to  cut  and  roll  his  pills  by  hand,  and 
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lo  make  his  ^wtera  with  z  'spreading  iron.' 
He  powdered  nis  drugs  in  a  stone  or  iron  mor- 
tar, and  made  his  tinctures  in  a  wide-mouthed 
jar  with  the  aid  of  a  stirring  stick.  To-day 
such  operations  are  performed  by  machinery,  a 
process  which  has  so  simplified  the  work  that 
the  manufacturing  pharmacist  is  now  able,  by 
the  use  of  his  power-machine,  to  turn  out  more 
than  100,000  pills  a  day,  and  plasters  almost  ad 
libitum.  The  power-machines  which  are  used 
in  the  making  of  compressed  tablets  now  made 
more  than  MO  tablets  a  minute. 

The  making  of  fluid  extracts  as  a  class  of 
pharmaceutical  preparations  is  esseatially  an 
American  invention.  They  are  made  by  perco- 
lation, or  displacement  a  process  bv  which  the 
powdered  drug,  placed  in  a  suitable  vessel,  is 
deprived  of  its  soluble  constituents,  by  the 
descent  of  a  solvent  throu^  it,  an  invention 
the  importance  of  which  cannot  be  overesti- 
mated, as  much  of  the  progress  in  American 
pharmacy  during  the  last  half  of  the  19lh  cen- 
tury was  largely  due  to  the  study  and  develop- 
ment of  the  process  of  percolation,  and  the  in- 
troduction of  preparations  which  owed  their 
existence  direcUy  to  this  invention.  Percola- 
tion received  the  stamp  of  official  recognition  in 
the  'Pharmacopoia''  of  1S40,  and  has  occupied 
a  place  in  all  subsequent  editions  of  that  work. 
None  of  the  editions  of  the  "Phannacopceia,' 
prior  to  that  of  1850,  gave  any  formulas  for 
the  preparation  of  fluid  extracts.  In  1850.  seven 
of  these  formulas  were  given  and  bv  1890  the 
number  had  been  increased  to  88,  although  this 
number  does  not  begin  to  represent  the  total 
manufacture  of  fluid  extracts,  which  have  now 
become  almost  as  numerous  and  as  popular  as 
the  vegetable  drugs.  Associated  with  the 
earliest  manufacture  of  these  extracts  are  the 
names  of  Henry  Thayet*  of  Boston,  and  TiJden 
&  Co.  of  New  Lebanon,  N.  Y. 

Another  innovation  is  the  so-called  "elixirs,' 
which  were  originated  some  time  in  the  later 
thirties.  For  a  time  this  term  was  used  almost 
exclusively  by  manufacturers  to  designate  their 
aromatic,  sweetened,  spirituous  preparations 
which  contained  comparatively  smjl  quantities 
of  active  medicinal  substances,  but  no  formula 
under  that  name  was  published  for  the  use  of 
druggists  until  1859. 

The  first  sugar-coaled  pills  made  in  this 
country  were  manufactured  by  BuHock  &  Cren- 
shaw of  Philadelphia,  and  the  Tilden  Company, 
of  New  I^banon,  N.  Y.  The  use  of  gelatine 
capsules  as  a  means  of  administering  nauseous 
remedies  in  a  readily  assimilable  condition  was 
also  the  direct  result  of  American  enterprise. 
This  process  was  originally  outlined  hy  Moches, 
of  Paris,  but  the  success  in  popularizing  it  was 
due  to  the  efforts  of  H.  Planteo  &  Son,  the 
£rm  which  first  made  them  in  the  United  States. 
A  firm  which  became  very  prominent  in  the 
earliest  manufacture  of  gelatine  coated  pills 
was  McKesson  &  Robbins. 

It  is  difficult  for  us  to-day  to  realize  that  it 
was  not  until  after  182S,  when  the  American 
surgeon,  Beaumont,  made  his  carefully  con- 
ducted observations  upon  the  phenomena  of 
digestion  in  the  living  stomach,  that  the  func- 
tions of  the  gastric  juice  were  revealed.  His 
investigations,  which  lasted  until  1633,  stimu- 
lated and  suggested  the  course  for  subsequent 
researches,  and,  in  1836,  when  the  active  prin- 


ciple of  the  gastric  jiuce  was  discovered  by 
Schwann,  be  gave  it  the  name  of  "pepsin.* 
From  a  commercial  point  of  view,  the  history  of 
pepsin  in  America  begins  with  the  introduction 
of  Scheifer's  pepsin,  in  1872.  This  preparaiion 
was  made  t^  a  simple  and  practical  method 
known  as  the  "salt*  process,  and  it  was  a  great 
improvement  over  all  of  the  older  methods  of 
obtaining  the  ferment  from  the  stomach.  A 
few  years  later,  about  1879,  the  original  form 
of  pepsin  in  scales,  "free  from  added  substances 
or  reagents,*  was  introduced  by  Fairchild,  and 
the  advent  of  this  preparation  of  phenomenal 
strength  had  the  eSect  of  causing  great  activity 
in  the  manufacture  and  improvement  of  ibt 
commercial  ^psins.     The  practical   recognition 


of  Fairchild,  who,  in  1880,  introduced 

the  extrachim  faitereatis,  containing  diastase 
for  the  conversion  of  starch,  trypsin  for  the 
conversion  of  albumen,  and  emumfying  fer- 
ment for  the  digestion  of  fats,  and  the  milk- 
curdhng  ferment,  a  preparation  which  proved 
to  be  of  great  utility,  especially  in  the  artificial 
digestion  of  foods  for  the  sick,  and  in  the  prep- 
aration of  foods  for  infants.  Basing  his  theO' 
ries  upon  the  indigestibility  of  starch,  LiebK 
proposed  that  the  farinaceous  foods  whidi 
were  commonly  used  with  milk  as  food  for  in- 
fants should  first  be  digested  into  st^uble  form 
by  the  use  of  malt  diastase,  while,  in  1884,  Fair- 
child  proposed  a  method  by  which  cows'  milk 
might  be  modified  and  adjusted  to  a  closer  re- 
temblance  to  human  milk  by  the  c 


peptone-like  bodies  for  which  tiie  latter  milk  is 
peculiar. 

The  first  improvement  upon  the  antiquated 
method  of  applj/ing  plasters  to  the  human  body 
was  the  invention  of  an  india-rubber  parous 
plaster  by  Dr.  Shecut,  a  naval  surgeon.  Ht 
sold  his  r^ts  in  the  plaster  to  Thomas  AUcock, 
and  the  latter,  failing  to  make  its  manufacture 
profitable,  sold  it  to  Dr.  Brandreth.  At  that 
time  the  only  commercial  plasters  were  made  of 
isinglass  and  resinous  mixtures,  some  of  which 
were  spread  on  cloth  and  plaster  skins.  It  was 
about  18^  that  Seabuiy  &  Porter  began  the 
experiments  which  finally  resulted  in  the  use  of 
rubber  in  medicinal   and   surgical   plasters. 

It  was  in  1878  that  Dr.  R.  M,  Fuller,  of  New 
York,  introduced  another  distinctively  American 
form  of  medication  under  the  name  of  'tablet 
triturates.*  These  were  made  by  a  method  in 
which  the  active  ingredient  was  triturated,  or 
ground,  with  either  plain  su^r  of  milk,  or  with 
a  mixture  of  sugar  of  milk  and  cane-sugar, 
into  a  paste  which  was  pressed  into  tablets  in 
suitable  molds.  By  ibis  process  it  was  possible 
to  administer  small  quantities  of  such  poienl 
remedies  as  alkaloids,  concentrations,  etc.,  in  a 
convenient,  palatable,  and  readily  soluble  form. 
Unique  as  the  idea  was,  it  immediately  became 
so  popular  with  the  medical  profession  thai  the 
manufacturers  began  to  produce  them  upon  an 
enormous  scale,  one  manufacturer  alone  having 
no  less  than  SOO  different  varieties  of  these  tab- 
lets on  his  price-list 

Great  as  have  been  the  developments  along 
individual  lines,  however,  it  is  only  by  reference 
to  statistics  that  we  can  gain  any  idea  of  the 
magnitude  of  the  ccanmerce  to  which  the  mod- 
era  drug  trade  has  attained    The  United  States 
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government  kept  no  record  of  the  imports  and 
exports  in  drugs  until  1830,  and  even  then  the 
list  was  confined  to  a  few  items.  lit  1830,  the 
exports  from  the  United  States  were  stated  to 
be  $130,238,  while  in  183S  they  were  reported  as 
being  about  $200,000.  In  19L6  the  exports  of 
patent  medicines  alone  amounted  to  a  value  of 
$8,397,971,  and  of  roots,  barks  and  herbs,  a 
value  of  $768,977.  These  figures  by  no  means 
show  the  total  value  of  medicinal  preparations 
sold  abroad.  The  government  reports  include 
such  commodities  with  "chemicals*  in  such  a 
way  that  they  cannot  be  separated.  The  im- 
jjorts  may  be  traced  somewhat  closer,  and,  omit- 
ting the  inorganic  and  mineral  substances  used 
both  in  medicine  and  the  arts,  the  government 
figures  for  the  fiscal  year  ended  30  June  1916, 
show  an  importation  of  crude  drugs  and  drug 
plants  of  69.379,724  pounds,  valued  at  $6,914,658. 
In  addition,  antitoxins,  serums  and  vaccines 
valued  at  $8,225  were  imported.  It  should  be 
noted  in  passing  that  previous  to  the  European 
War  the  larger  part  of  the  drug  supply  of  the 
world  passed  through  the  ports  of  London, 
Hamburg,  and  Trieste.  The  dosing  of  the  two 
latter  ports  almost  completely  demoralized  the 
trade.  In  the  United  States  prices  speedily  ad- 
vanced as  stocks  diminished,  and  in  some  cases 
reached  figures  1,000  per  cent  above  the  ante- 
war  prices.  Movements  to  grow  drug  plants  in 
the  United  States  have  been  discouraged  on  the 
ground  that  the  different  climatic  conditions 
would  affect  unfavorably  the  effective  drug  con- 
tent, and  that  with  the  end  of  the  war  prices 
will  fall  below  a  remunerative  point  Never- 
theless the  experiment  is  being  made  in  several 
sections  of  the  country. 

Unfortunately  there  are  no  data  from  which 
we  may  estimate  the  number  of  druggists  doing 
business  in  the  United  States  at  the  bi^nning 
of  the  19th  century.  The  New  York  directory 
for  1766  mentions  the  names  of  only  five.  Oae 
druggist,  Effingham  Lawrence,  was  official 
apothecai7  to  the  Medical  Socie^,  a  committee 
from  which  visited  hts  store  once  every  three 
months  to  certify  that  his  drugs  were  genuine 
and  his  medicines  properly  prepared.  Among 
the  wholesale  drug  bouses  now  in  business 
in  New  York,  one,  founded  more  than  a  cen- 
tury ago,  by  Jacob  Schiefilin,  in  1794,  is  still. 
under  the  control  of  his  descendants.  The 
firtn  of  Powers  &  Weigfatman,  of  Philadelphia, 
began  business  under  the  name  of  Farr  &  Kuozi, 
in  1818,  while  the  first  drug  store  in  Washing- 
ton was  opened  by  Frederick  Miller  in  1796. 
The  oldest  drug  house  in  the  West  is  probably 
that  of  T.  H.  Hinchman  &  Sons,  of  Detroit, 
Mich.  The  earliest  wholesale  druggists  in  Chi- 
cago were  Dr.  Clark,  Dr.  Brinkenhoff  —  now 
Peter  Van  Schaack  &  Sons —  and  Dr.  John 
Sears,  while  among  the  other  wholesale  houses 
doing  btisiness  in  New  York  three-quarters  of 
a  century  ^o  one  may  mention  the  firms  of 


Lawrence  &  Keese,  J.  A.  &  W.  B.  Post,  Thomas 
S.  aark,  John  &  William  Penfold,  John  M. 
Bradhurst,  R.  &  S.  Murray,  Silas  Carle,  Olc.ott 


&  McKesson,  now  represented  by  two  firms, 
Dodge  &  Olcott  and  McKesson  &  Robbius,  and 
John  C.  Morrison,  Among  the  manufactnrers 
ot  tuedidnal  chemicals  the  following  firms  are 
wortlnr  of  mention :  Rosengarten  ft  Son,  of 
Phtladeli^ia ;  Charles  Cooper  St  Company,  oj 
New    Yoric;    Charles    Pfizer    ft    Company,    of 


New  York;  Maliinckrodt  Chemical  Worfts.  of 
Saint  Louis ;  Larkin  &  Schcffer,  of  Saint  Louis ; 
Herf  &  Frerichs  Chemical  Company,  of  Saint 
Lows,  and  the  New  Yoric  Quinine  and  Chonical 
Works. 

In  1850  Haskell  &  Merrick  put  upon  the 
maricet  a  select  line  of  drugs,  including  moi^ 
phine,  cbloroform,  ether,  galenical  extracts, 
opodeldoc,  mercurial  and  some  other  salts.  At 
that  time  Philadelphia  was  the  centre  of  trade 
for  En^sb  chemicals,  Boston  for  East  Iniha 
drugs,  and  New  York  for  Spanish,  French.  Ger- 
man and  Italian  drugs  and  preparations.  In  the 
decade  following  many  flmd  extracts  and  some 
glycerine  extracts  were  added  to  the  list  of 
ready  made  supplies.  One  of  the  pioneers  in 
die  manufacture  of  pharmaceutical  preparations 
was  Dr.  EL  R.  Squibb,  a  past  assistant  surgeon 
in  the  United  States  Navy,  who  organized  and 
ru  the  United  States  Naval  Laboratory  from 
1854  until  1858.  The  enormous  demand  caused 
by  the  Gvil  War  was  the  incentive  for  the  es- 
tablishment of  his  remarkable  laboratory. 
Among  the  other  pioneer  manufacturers  are  the 
Tildea  Company,  of  New  Lebanon.  N.  Y. ;  Bil- 
lings, Clapp  &  Company,  and  the  E.  L.  Patch 
Qmipany,  of  Boston;  Sharp  fc  DohmCj^and  the 
Burrou^Ds  Brodiers  Manufacturing  Company, 
of  Baltimore;  Henry  Thayer  &  Company,  of 
Cambridgeport,  Mass. ;  William 
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Davis  &  Company,  and  Frederick  Stearns  & 
Company,  of  Detroit,  Mich.;  the  William  S. 
Merrill  Chemical  Company,  of  Cincinnati;  Eli 
Lilly  &  Company,  of  Indianapolis,  and  Charles 
S.  Baker  Si  Company,  and  the  Searle  &  Hereth 
Company,  of  Chicago.  The  pioneer  manufac- 
turer of  druggists'  balances,  or  fine  scales,  was 
Henry  Troemner,  who  came  to  this  countty 
from  Marburg,  Gerrnany,  in  1836,  and,  two  years 
later,  started  business  in  Philadelphia.  Prior 
to  this  time  the  scales  which  were  required  by 
drureists  had  been  made  to  order  by  jewelers. 
The  present  volume  of  the  drug  trade  in  the 
United  States  can  only  be  approximately  esti- 
mated, as  the  data  are  inextricably  tangled  with 
those  of  the  chemical  industry  ^q.v.).  The 
most  accurate  survey  to  be  made  is  with  the 
aid  of  the  figures  recorded  by  the  United  States 
Census  of  Manufactures  for  1914,  which  gath- 
ered separate  statistics  relating  to  the  manufac- 


igwsts'   preparations,*   'patent   and 
iry  medicines,*  and  "^perfumery  and  cos- 
metics.*   Reports  were  received  from  4,062  e 


propnetary 
metics.*     I    . 

tabiishments  whose  combined  products  were 
valued  at  $172,008,946.  Of  the  total  number, 
850  were  located  in  New  York,  391  in  Illinois. 
353  in  Pennsylvania,  267  in  Ohio,  234  in  Mis- 
souri, 179  in  Massachusetts,  155  in  Michigan, 
142  in  California,  134  in  New  Jersey,  107  in 
Minnesota,  and  the  remaining  1,U)0  scattered 
among  34  other  States. 

The  manufacture  of  dru^sts'  preparations 
was  reported  by  438  establisnments  with  prod- 
ucts v^ued  at  ^,624.966.  Liquid  preparations, 
such  as  tinctures,  f!uid  extracts,  and  medicinal 
syrups,  were  valued  at  $13,900,402;  and  of  pills. 
tablets,  powders,  etc  at  $10,903,056.  The  manu- 
facture of  alkaloids  and  their  derivatives,  such 
Is  cocaine,  codetn,  morphine,  quinine  and  strych- 
nine, was  reported  by  142  establishments,  with 
products  valued  at  $11,493,168.    The  productioi 
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of  synthetic  medicinal  preparations,  such  as 
acetanilid,  saccharin,  mctnylsaiicylale,  etc.,  was 
reported  by  72  establishments,  with  an  output 
valued  at  $1,384,996.    Medicinal  metals  and  their 

salts,  bromides,  citrates,  bismuth,  etc.,  were  pro- 
duced at  47  establishments,  their  output  being 
valued  at  $732,307.  Serums,  vaccines,  toxins, 
and  other  biological  products  were  prepared  at 
93  establishments,  their  output  being  valued  at 
$6,223,475. 

'  The  manufacture  of  patent  and  proprietary 
medicines  and  compounds,  including  household 
ammonia,  insecticides,  fire  extinguisher  com- 
pounds, etc,  was  reported  t^  3,085  estabhsh- 
ments,  with  products  valued  at  $105,665,611. 
These  figures  show  an  increase  in  the  number 
of  estabbshmems  since  1909  of  8,7  per  cent,  and 
an  increase  in  the  value  of  products  by  26.1  per 
cent.  The  larger  part  of  this  business  was  car- 
ried on  in  New  York  State  by  617  establish- 
ments—  as  compared  with  300  in  Illinois,  275 
in  Pennsylvania,  209  in  Missouri,  and  156  in 
Ohio. 

Perfumery  and  cosmetics,  including  cologne 
and  toilet  waters,  face  powders,  cold  cream,  elc, 
were  made  by  559  establishments,  their  output 
being  valued  at  $17,718,360.  These  figures  show 
a  large  increase  in  both  the  number  of  estab- 
lishments engaged  and  the  value  of  the  prod- 
ucts, amountmg  to  30.3  per  cent  in  the  first  In- 
stance and  24.7  per  cent  in  the  second.  New 
York  claimed  the  largest  share  in  this  industry 
with  175  establishments,  followed  by  Illinois 
vrith  67,  Pennsylvania  with  45,  and  Ohio  with  34. 

The  enormous  increase  in  the  consumption  of 
medicines  in  the  United  States  is  indicated  by 
the  fact  that  while  the  population  of  the  couD' 
try  from  1880  to  1910  increased  83.3  per  cent, 
the  value  of  the  patent  medicine  manufactured 
--   '*-- 1   period   increased   740.5   per   — ' 


figures,  however,  represent  but  a  small  part  of 
the  actual  consumption  of  medicines  by  the 
American  people  at  the  present  day.  As  but 
one  instance  available  of  the  dissemination  of 
drugs  outside  of  the  patent  medicine  class,  it 
may  be  mentioned  that  in  the  fiscal  year  ended 
30  June  1916,  an  amount  of  quinine  was  im- 
ported into  the  United  States  sufficient  to  make 
2,200,000,000  average  doses  — an  equivalent  of 
^  doses  for  every  man,  woman  and  child  in 
the  population.  The  importation  of  opium  and 
its  alkaloids  amounted  to  the  equivalent  of 
1,200,000,000  average  doses  of  morphine.  It  is 
worthy  of  note  that  in  the  case  of  morphine  the 
importations  are  less  than  one-third  of  their 
normal  volume  before  the  war.  A  much  larger 
effect  is  shown  in  the  im^rtations  of  "medicinal 
preparations"  which  in  the  year  quoted 
amounted  to  a  value  of  but  $181,643,  while  in 
1913  their  value  was  !^1,621.52D. 

One  of  the  interesting  features  of  the  Amer- 
ican dnig  trade  has  been  the  introduction  of 
the  Chinese  drug  store,  with  the  identical  drugs 
carried  in  stock  in  the  Orient.  A  few  of  these 
are  very  closely  allied  to  the  drugs  of  the  Amer- 
ican store,  ancf  with  practically  the  same  medic- 
inal value.  Most  of  the  "remedies,"  however, 
are  the  grotesque  coUection  of  triturated  deer 
horns,     ginseng     roots,     curiously     sculptured 

eiurd   seeds,   and   magical    charms   of   varioos 
nds  and  alleged  potencies. 


DRUGGET,  a  coarse  and  flimsy  texture 
originally  half  silk  and  half  wool,  chiefly  used 
for  covering  carpets.  It  was  formerly  exten- 
sively employed  as  an  article  of  clothing  by 
the  poorer  classes,  more  especially  of  females; 
but  this  and  similar  fabrics  are  now  almost 
wholly  superseded  by  cotton  goods,  which  in- 
duce greater  cleanliness. 


period  of  the  Roman  invasion  existed  chiefly 
m  Brittany  and  along  the  valley  of  the  Loire, 
and  in  the  island  of  Anglesey,  in  Wales  and  in 
Ireland.  Scattered  throughout  these  regions, 
at  Camac  in  Brittany,  at  Stonehetige  and  Ave- 
bury  in  England  and  numerous  other  localities, 
are  the  stupendous  stone  structures,  known  as 
cromlechs,  menhirs,  dolmens,  kistvacns,  etc., 
ascribed  by  the  older  archaeologists  to  the  druid- 
ical  cult,  and  still  popularly  known  as  druidical 
temples  and  altars,  but  now  assigned  by  scien- 
tists to  prehistoric  paljeolithic  and  neolithic 
predecessors,  although  it  is  probable  these  mega- 
lithic  monuments  were  used  by  the  Druids  in 
their  mystic  rites  to  impress  the  populace. 
Welsh  tradition  relates  that  the  Druids  entered 
Gaul  from  the  Orient  with  the  Celtic  Kymric 
race,  and  their  religious  practices  have  been  va- 
riously described  as  of  Hindu,  Persian  and 
Egyptian  origin.  Accurate  knowledge  of  the 
sect  is  limited  owing  to  their  inviolable  prac- 
tice of  not  allowing  their  history  to  be  written, 
ail  their  lore  being  committed  to  memoiy, 
and  ail  instructions  being  imparted  orally.  The 
best  ancient  and  contemporary  account  of  the 
Druids  is  that  by  Julius  Cicsar.  who  thus  de- 
scribes them  ;  *They  attend  to  divine  worship, 
perform  public  and  private  sacrifices  and  ex- 
pound matters  of  religion.  A  great  number  of 
youths  are  gathered  round  them  for  the  sake  of 
education  and  theyenjoy  the  highest  honor  in 
that  nation,  for  nearly  all  public  and  private 
quarrels  come  under  their  jurisdictioti,  and 
when  any  crime  has  been  committed,  when  a 
murder  has  been  perpetrated,  when  a  contro- 
versy arises  about  a  legacy  or  about  landmarks, 
they  are  the  judges,  too.  They  fix  rewards 
and  punishments ;  and  should  any  one,  whether 
a  private  individual  or  a  public  man,  disobey 
.their  decrees,  then  they  exclude  him  from  the 
sacrifices.  This  is  with  them  the  severest  pun- 
ishment. The  persons  who  are  thus  laid  under 
interdict  are  regarded  as  impious  and  wicked 
people  i  everybody  recoils  from  them  and  shuns 
their  society  and  conversation,  lest  he  should 
be  injured  by  associating  with  them.  They 
cannot  obtain  legal  redress  when  they  ask  for 
it,  nor  are  they  admitted  to  any  honorable  office. 
All  these  Druids  have  one  chief,  who  enjoys 
the  highest  authority  among  them.  When  he 
dies,  he  is  succeeded  by  the  member  of  the 
order  who  is  most  prominent  among  the  others, 
if  there  be  any  such  single  itidividnal ;  if,  how- 
ever, there  are  several  men  equally  distin- 
guished, the  successor  is  elected  1^  the  Druids. 
Sometimes  they  even  go  to  war  about  this  su- 
premacy. At  a  certain  time  of  the  year  the 
Druids  assemble  on  the  territory  of  ihc  Car- 
nutes.  which  is  believed  to  be  the  centre  of  all 
Gaul,  in  a  sacred  place.  To  that  spot  are  gath- 
ered from  everywhere  ail  persons  that  have 
quarrels,  and  tliey  abide  by  their  judlgments  and 
decrees.    It  is  believed  that  this  institution  was 
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founded  in  Britannia  and  thence  transplanted' 
into  Gaul.  Even  nowadays,  those  who  wish  to 
become  more  intimately  acquainted  with  the 
institution  generally  so  to  Briiannia  for  instruc- 
tion's sake. 

"The  Druids  take  no  part  in  warfare;  nor  do 
they  pay  taxes  like  the  rest  of  the  people;  they 
are  exempt  from  military  service  and  from  all 
public  burdens.  Attracted  by  such  rewards, 
many  come  to  be  Instructed  by  their  own  choice, 
while  others  are  sent  by  their  parents.  They 
are  reported  to  learn  m  the  school  a  great 
number  of  verses,  so  that  some  remain  there  20 
years.  The^  think  it  is  an  unhallowed  thing  to 
commit  their  lore  to  writing,  though  in  the 
other  public  and  private  affairs  of  life  they  fre- 
quently make  use  of  the  Greek  alphabet  .  .  . 
Beyond  all  things,  they  are  desirous  to  inspire  a 
belief  that  men's  souls  do  not  perish  but  trans- 
migrate after  death  from  one  individual  to  an- 
other ;  and  they  hold  tliat  people  are  thereby 
most  strongly  urged  to  bravery,  as  the  fear  of 
death  is  thus  destroyed." 

Besides  being  priests  and  teachers  of  religion 
the  Druids  appear  also  to  have  been  adept 
astrologers  and  magicians,  and  were  versed  in 
the  mysterious  powers  of  animals  and  plants; 
the  oak-tree,  the  mistletoe  when  growmg  on 
the  oak,  the  vervain,  the  hyssop  and  marshwort 
were  held  in  especial  reverence  amon^  them, 
and  like  the  Romans,  they  drew  auguries  and 
prophecies  from  an  inspection  of  the  entrails 
of  sacrificed  animals  and  from  the  flight  of 
birds;  their  mysterious  riles  were  usually  per- 
formed in  the  depths  of  oak  forests.  The  order 
was  divided  into  three  classes :  vatcs  or  proph- 
ets, bards  and  priests;  with  them  were  asso- 
ciated, but  without  sharing  their  prerogatives, 
three  classes  of  prophetesses  or  sorceresses. 

Before  the  advent  of  the  Romaiis  the  auto- 
cratic powers  of  the  priesthood  aroused  the 
antagonism  of  the  warrior  clement  of  the  tribes, 
and  according  to  Gesar,  the  latter  had  deprived 
them  of  much  of  their  political  power.  The 
Druids  exerted  all  their  powers  to  oppose  the 
Roman  conquerors  and  continually  incited  the 
people  to  rebellion,  until  they  were  driven  out 
of  Brittany  into  Wales,  and  finally  gathered  in 
the  island  of  Anglesey,  where  they  were  at- 
tacked by  Suetonious  Paulinus  in  61  a.d.,  and 
in  78  A.D.  were  utterly  subdued  and  almost  ex- 
terminated by  Agricola.  (See  Druids).  Con- 
sult Rhys,  'Lectures  on  the  Origin  and  Growth 
of  Religion  as  Illustrated  by  Celtic  Heathen- 
dom'  (London  1888). 

DRUID  STONES,  a  name  ^ven  in  Ei^- 
land  and  other  parts  of  the  country  to  weather- 
worn, rough  pillars  of  gray  sandstone  which  are 
scattered  over  the  surface  of  the  chalk-downs 
in  England,  in  Scotland  and  its  islands,  and 
which  exist  in  great  numbers  in  other  coun- 
tries ;  generally  in  the  form  of  circles  or  in 
detached  pillars ;  it  is  not  certain,  however,  that 
the    Druids    had    any    connection    with    these 


DRUIDS,  The  United  Ancient  Order  of. 
This  fraternal  and  benevolent  society  takes  its 
name  and  nomenclature  from  the  history  of  the 
Dniids  of  Gaul  and  Britain.  They  were  the 
religious  guides  of  the  people  and  the  chief 
guardians  and  expounders  of  the  law.  They 
taught    the    immortality    of    the    soul.     Their 


chosen  retreats  were  groves  of  oaks,  and  the 
remains  of  iheir  temples  are  circular  cromlechs 
and  dolmens  of  immense  stones.  They  attained 
their  greatest  influence  in  Britain  shortly  before 
the  Roman  invasion,  during  the  last  century 
B.C.  They  were  believed  to  have  incited  the 
patriotic  revolt  of  the  Britons  against  Roman 
rule;  and  Agricola,  when  governor  of  Britain, 
cut  down  their  sacred  groves  and  destroyed, 
their  temples,  when  the  Druids  who  escaped 
fled  to  the  island  of  lona.  Upon  the  conversion 
of  the  Britons  to  Christianity,  Druidism  became 
only  a  venerable  memory  and  tradition.  Its 
nomenclature  and  traditions  form  the  pictur- 
esque background  of  the  ceremonies  of  the 
modem  order  of  fraternity  and  benevolence. 
The  modern  order  was  formed  in  England  in 
1781  and  its  centennial  was  celebrated  in  Amer- 
ica by  enthusiastic  meetings  and  addresses  in  a 
number  of  cities.  It  was  introduced  into  the 
United  Slates  about  1830,  but  the  earliest  so- 
ciety died  out.  A  permanent  beginning,  how- 
ever, was  made  in  George  Washington  Lodge, 
No.  I,  instituted  in  New  York  in  1839.  file 
order  has  reached  now  a  membership  in  the 
United  States  of  30,968;  in  England,  Austra- 
lasia and  Germany,  302,247;  total  membership, 
333,215.  The  order  has  paid  since  its  introduc- 
tion in  the  United  States  in  sick  benefit  and 
other  relief  the  sum  of  $7,141,772.53.  The  rehef 
granted  dtiring  the  fiscal  year  1915  was  $103,- 
776.53.  In  the  nomenclature  of  the  order  the 
name  Grove  is  used  commonly  as  the  name 
lodge  in  other  orders.  The  higher  body  in  a 
State  is  called  a  Grand  Grove  and  different 
Grand  Groves  are  under  the  Supreme  Grove, 
which  is  the  head  of  the  Order,  with  full  power 
to  make  laws  for  its  own  government  and  for 
the  government  of  its  State,  Grand  and  Sub- 
ordinate Groves.  The  Order  is  in  union  with 
the  Order  in  England,  Australia  and  Germany. 
The  Order  is  a  moral,  social  and  beneficial 
society.  Its  prindples  and  teachings  are  derived 
from  Ancient  Druidism  and  are  founded  on 
reason  and  sound  morality.  They  do  not  con- 
flict with  any  of  the  established  systems  of 
religion  and  are  perfectly  compatible  with  the 
peace  and  welfare  of  the  Stale.  No  oaths  are 
administered  by  the  Order  binding  its  members 
to  any  creed  or  faction ;  in  becoming  Druids 
they  are  still  free  men.  Its  so-called  secrecy  is 
not  a  cloak  for  evil  but  simply  a  protection 
against  abuse  of  its  beneficial  provisions.  Its 
objects  are;  to  unite  men  together,  irrespective 
of  nation^  tongue  or  creed,  for  mutual  protec- 
tion and  improvement;  to  assist  socially  and 
materially  t^  timely  counsel  and  instructive 
lessons ;  by  encouragement  in  business  and  as> 
sistance  to  obtain  employment  for  those  in 
need;  and  to  foster  among  its  members  the 
spirit  of  fraternity  and  good  fellowship.  Its 
well-regulated  system  of  dues  and  benefits  pro- 
vides for  the  relief  of  the  sick  and  destitute, 
the  burial  of  the  dead  and  the  protection  of  the 
widows  and  orphans  of  deceased  members. 
Members  of  subordinate  Groves  must  be  males 
of  18  years  and  upwards,  of  sound  health  and 
character,  and  are  elected  on  the  proposal  of 
members.  To  promote  the  prosperity  of  the 
Order  and  cuhivate  the  perfection  of  its  mem- 
bers, Druidic  Chapters  have  been  organized.  - 
All  members  in  Kood  standing,  who  have  at- 
tained the  third  degree,  are  digible.    In-order 
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to  provide  women  an  opportunity  to  partici- 
pate in  the  benevolent  work,  Circles  have  been 
established,  to  which  Druids  in  good  standing 
and  all  acceptable  women  18  yeais  of  age  are 
eligible. 

DRUILLETTKS,  drwc'yet,  Gabriel,  Jes- 
uit missionary:  b.  France  1610;  d.  Quebec  1681. 
He  entered  the  order  in  1629  and  was  sent  to 
Canada  in  1643.  In  1646  he  was  sent  on  a  mis- 
sion to  the  Abenakis  and  was  the  first  white 
man  to  make  the  overland  journey  from  Que- 
bec to  the  seaboard  of  Maine.  In  1650  he  was 
sent  by  the  French  authorities  on  a  trade 
redprociCy  and  mutual  defense  mission  to  the 
United  Colonies  of  New  England  and  was  cor- 
dially received  at  Boston.  He  returned  in  the 
following  year  with  definite  proposals  for  a 
treaty,  which,  however,  were  formally  declined. 
Or  going  back  to  Canada  he  resumed  his  mis- 
sionary work  and  in  1671  was  in  charge  of  the 
mission  at  Sault  Sainte  Marie. 

DRUM,  a  musical  instrument  formed  by 
stretching  parchment  animal  skin  over  the 
heads  of  a  cylinder  of  wood  or  over  a  bowl- 
shaped  metallic  vessel.  There  are  three  kinds 
of  drums:  (1)  The  long  drum  or  bass  drum 
with  two  heads,  held  laterally  and  played  on 
both  ends  with  stuffed-knob  drumsticks.  This 
is  the  ordinan"  drum  used  by  an  infantry  or 
marching  baniL  It  is  employed  mainly  to  mark 
the  time  and  also  to  increase  the  fortes.  The 
big  drum,  or  grosie  caisie,  of  the  modem 
orchestra,  is  a  modification  of  the  ordinary 
drum,  with  the  diameter  greatly  increased  and 
the  length  of  the  cylinder  lessened.  It  is  struck 
on  one  side  only.  (2)  The  side-drum,  having 
two  heads,  the  upper  one  only  being  played  on 
by  two  sticks  of  wood;  the  lower  head  has 
occasionally  strings  of  catgut  stretched  across 
its  surface,  and  then  it  is  called  a  snare  drum. 
It  is  the  side-drum  of  the  fife  and  drum  bands. 
It  is  occasionally  employed  in  the  orchestra  for 
speoal  effects.  (3)  These  are  either  the  small 
kettle-drums  of  the  cavalry  band,  played  on 
horseback,  or  the  proper  orchestral  drums,  larger 
in  size  but  similar  in  construction.  They  are 
generally  tuned  to  the  tonic  and  dominant  of  the 
composition  in  which  they  are  used,  but  this 
rule  is  not  without  exceptions.  The  tambour- 
ine is  a  species  of  drum,  consisting  of  a  single 
skin  on  a  frame  or  vessel  open  at  bottom,  "nie 
heads  are  tightened  by  cords  and  braces  or  by 
rods  and  screws. 

The  drum  was  a  martial  instrument  among 
the  ancient  Egyptians,  as  the  sculptures  of 
Thebes  testify.  Their  long  drum  was  like  the 
Indian  tam-tam  and  was  beaten  by  the  hand. 
It  was  about  18  inches  long,  had  a  case  of  wood 
or  metal  and  heads  of  prepared  skin,  resembling 
parchment.  These  were  braced  by  cords  in  a 
maimer  somewhat  similar  to  the  modem.  The 
instrument  was  carried  by  a  belt  and  was  slung 
behind  the  back  on  a  march.  The  invention  of 
the  drum  is  ascribed  to  Bacchus,  who,  accord- 
ing to  Polygtenus,  gave  his  signal  of  battle  by 
cymbal  and  dmm.  It  was,  however,  known  in 
very  early  ages  and  in  some  form  or  other 
among  almost  all  nations. 

DRUM,  a  Celtic  word  common  in  Ireland 
and  Scotland,  signifying  a  knoll,  ridge  or  small 
hill,  frequently  found  alone  as  the  name  of  a 
village,  ^rm,  estate,  etc.,  and  often  also  as  a 


prefix,  as  in  Dmmalbin,  Drmnderfi;,  Dnunlan- 
rig,  Drummossie,  etc  Irish  geologists  give 
the  name  to  all  elevations. 

DRUMCLOO,  Scotland,  a  place  in  Lanark- 
shire, on  the  borders  of  Ayrshire,  16  miles 
southeast  of  Glasgow.  In  16/5  Drumclog  was 
the  scene  of  a  battle  in  which  the  Covenan- 
ters defeated  the  Royalists.  The  battle  is  de- 
Kribed  in  Scott's  'Old  Mortality.'  A  monu- 
ment marks  the  scene  of  the  encounter. 

DRUMFISH,  or  DRUM,  certain  fishes  of 
the  family  Scianida  (q.v.),  so-called  from  the 
resonant  sound  which  they  produce  in  the  water 
by  forcing  gas  through  the  air  bladder.  In  the 
United  States  the  name  is  especially  applied  to 
the  following.  The  common  druni£sh  iPogo- 
nias  chromii)  which  has  a  short  stout  body, 
numerous  barbels  on  the  lower  jaw,  and  targe 
pavement-like  teeth  on  the  pharyngeal  bones. 
It  is  one  of  the  largest  of  food  fishes,  though  the 
flesh  is  not  highly  valued.  The  dnimiish  is  com- 
mon on  sandy  shores  south  of  Long  Island  and 
is  caught  on  lines  thrown  into  the  surf.  By 
means  of  its  powerful  dentition  the  ^ells  of  ihe 
stoutest  mollusks  and  crustaceans  arc  crushed 
and  their  contents  devoured.  At  times  schools 
of  drumfish  create  great  havoc  on  oyster  beds. 
The  red  drum  or  red-lish  {ScietnoPs  ocellala) 
is  a  small  fish  weighing  from  10  to  75  pound^ 
and  distinguished  by  the  separate  lower  pharyn- 
geal bones,  the  absence  of  mandibular  barbels, 
and  the  eye-Uke  spot  at  the  base  of  the  tail.  It 
is  one  of  the  most  important  game  and  food 
fishes  of  the  southem  United  States,  especially 
in  Texas.  The  black  drum  (Scitma  delicioia) 
is  a  closely  allied  dusky  btuisli  species  found  in 
the  warmer  parts  of  the  Pacific  coasts  of  Amer- 
ica. The  fresh-water  dmm  or  sheepshead  (Ap- 
lodinotus  grunnietts)  is  closely  related  to  the 
common  marine  drumfish,  from  which  it  diffcra 
in  the  absence  of  barbels.  It  ranges  from  the 
Great  Lakes,  where  its  flesh  is  coarse  and  rank 
and  of  little  value  for  food,  to  Texas,  where  it 
becomes  a  fine-flavored  and  important  food  fish. 
It  sometimes  exceeds  50  pounds  in  weight. 

DRUMLIN,  a  smoothly  rounded  oval  hill 
of  unslratified  boulder  clay,  or  till,  formed  be- 
neath the  great  ice  sheets  of  the  glacial  period. 
Drumlins  are  most  frequently  found  near  what 
was  the  front  of  the  ice  sheet,  and,  by  their 
peculiar  form,  are  easily  recognized.  They  are 
usually  over  half  a  mile  long  and  from  100  to 
200  feet  high  and  occur  with  their  longer  axes 
parallel  to  the  direction  of  ice  movement.  Drum- 
lins are  of  common  occurrence  in  Massachusetts, 
particularly  about  Boston  haihor,  where  some 
form  islands.  They  are  also  abundant  in  western 
New  York  and  in  southem  Wisconsin.  Thar 
method  of  formation  is  uncertain,  thoi^  they 
plainly  ropresent  material  gathered  beneath  tM 
ice  sheet  and  in  some  way  piled  up  by  it.  See 
DiiPTi  Glacial  Pesiod. 

DRUMUOND,  Sir  George  Gordon,  Eng- 
lish soldier:  b.  1772;  d.  Lonifon,  10  Oct.  1854. 
He  entered  the  British  army  as  ensign  in  17S9; 


the  West  Indies  and  in  the  ^^yptian  cam- 
paign. In  1805  he  became  raajor-goteral  and 
was  appointed  in  command  of  a  division  in 
Jamaica,  which  post  he  held  for  several 
years.    He  was  on  duty  in  Canada  1S08-11,  and 
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promoted  lieuteaant^seDcial  1^1.  He-was  again 
ordered  to  Canada  as  second  in  command  imder 
Sir  George  Prevosl  1813;  planned  and  eSected 
Ihe  capture  of  Fort  Niarara;  planned  the  suc- 
cessful attack  on  Black  Rock  and  Buffalo;  led 
a  combined  military  and  naval  force  against 
Oswego  and  destroyed  the  American  works  and 
stores,  May  1814.  He  was  in  command  of  the 
British  forces  at  the  battle  of  Lundy's  Lane 
25  July,  and  in  August  invested,  but  failed  to 
capture,  Fort  Erie.  After  being  promoted  gen- 
eral in  1825,  he  was  a^n  transferred  to  the 
colonelcy  of  his  old  regiment. 

DRUMMOND,  Henry,  Scottish  geologist 
and  religious  writer:  b.  near  Stirling,  17  Aug. 
1851;  d.  Tunbridge  Wells,  11  March  1S97.  He 
was  educated  at  the  universities  of  Edinburgh 
and  Tiibingen ;  entered  the  ministry  of  the  Free 
Church,  and  having  devoted  much  attention  to 
science,  was  in  1877  appointed  lecturer  on  natnral 
science  in  the  Free  Qiurch  College,  Glasgow, 
being  made  professor  of  theolow  in  1884.  One 
of  his  most  popular  books  was  'Tropical  Africa' 
(1888),  giving  his  own  experiences  in  that  part 
of  the  world.  His  most  remarkable  work,  and 
the  one  by  which  his  name  became  most  widely 
known,  is  'Natural  Law  in  the  Spiritual  World' 
(18S3),  which  has  passed  throu^  many  editions 
and  been  translated  into  various  languages.  Thia 
work  was  written  with  the  object  of  showing 
that  such  scientific  doctrines  and  theories  as 
those  associated  with  the  name  of  Darwin  and 
his  followers  were  not  incompatible  with  re- 
vealed religion.  He  was  author  also  of  'Travel 
Sketches  in  Our  New  Protectorate'  {1890): 
'Pax  Vobiscum'  (1890):  'The  Programme  of 
Christianity'  (1892) ;  'The  Greatest  Thing  in 
the  World' ;  <The  Ascent  of  Man'  (1894^.  The 
last-named  work  is  a  semi-popular  review  of 
evolution  theories  which  caused  some  contro- 
versy on  its  first  appearance,  mainly  on  account 
of  its  author's  insistence  on  the  recognition  of 
altruism,  or  *the  struggle  for  the  life  of  others,* 
as  the  most  important  factor  in  organic  and  es- 
'  pecially  in  social  evolution.  His  facile  and 
fervid  style  of  composition  suited  the  tastes 
of  large  numbers  of  readers.  Consult  'Life' 
hyO.  A.  Smith  (1898). 

DRUMMOND.  Jamca,  English  Unitarian 
theologian:  b.  Dublin,  Ireland.  14  May  1835.  He 
was  educated  at  Trinity  College,  Dublin,  entered 
the  Unitarian  ministry  and  became  professor  of 
theology  at  Manchester  New  College  in  1869, 
SQcceeding  Rev.  James  Martineau  (q.v.)  as  its 
principal  ra  1885.  He  removed  with  the  college 
to  Oxford  in  1889,  and  retired  in  1906.  He  has 
published  'Spiritual  Religion:  Sermons' (1870)  ;. 
'The  Jewish  Messiah'  (1877);  'Introduction 
to  the  Study  of  Theology'  (1884);  'Philo- 
Judxus :  or  the  Jewish -Alexandrian  Philosophy* 
(1888);  'Via,  Veritas,  Vita'  (1894);  'The 
Pauline  Benediction'  (1897) ;  'International 
Hand-books  to  (he  New  Testament'  (ed.  by 
Orello  Cone)  ;  'The  Epistles  of  Paul  the  Apostle 


to  the  Thessalonians'  (1899) ;  'Life  and  Letter* 
of  Dr.  Martineau'  (with  Upton  19(B);  'The 
Character  and  Authorship  of  the  Fourth  Gosoel' 


(1904)  -  'Studies  in  Christian  Doctrine'  {1908^ ; 
'Johannine  Thoughts'  (1909)  r  'Lectures 
"ti  the  Composition  and  Delivery  of  Sermons* 
(1910);  'Paul:  his  Life  and  Teadiing'  (1911). 


DRUHHOHD,  JaniML  Australian  jouni^> 
ist  and  author  ;  b.  New  Zealand,  17  Oct.  1869. 
He  was  employed  as  a  printer  in  the  government 
office  at  Wellington;  but  he  soon  turned  to 
journalism  and  has  held  important  positions  on 
the  leading  newspapers  of  New  Zealand.  He 
has  written  extensively  on  colonial  history, 
natural  history,  and  especially  on  ornithology. 
Among  his  published  works  are  'Nature  in  New 
Zealand'  (1902);  'The  Animals  of  New  Zea- 
land' (1905) ;  in  collaboration  with  F.  W.  Hut- 
ton,  'Life  and  Woik  of  Richard  John  Sheldon* 
(1906);  <Onr  Feathered  Immigrants'  (1907); 
'John  Rutherford'  (1908);  'Life  of  Samud 
Marsden'  (1914)  ;  and  extensive  contributions 
to  English  and  colonial  magazines  and  news- 
papers. 

DRUUUOHD,  Thomaa,  Scottish  inventor: 
b.  Edinburgji,  October  1797;  d.  Dublin,  IS  April 
1840.  He  went  to  Woolwich  to  receive  special 
instruction  in  the  duties  of  an  engineer,  and 
^ile  pnnuing  his  studies  showed  his  in* 
ventive  talent  by  devising  a  form  of  pontoon 
which  recommended  itself  by  its  facility  of 
transport  as  well  as  by  its  admirable  adaptation 
to  the  immediate  purpose  for  which  it  was  in- 
tended. Having  heard  the  incandescence  of 
lime  mentioned  m  a  lecture,  it  struck  him  that 
the  light  produced  by  this  incandescence  might 
be  advantageonsty  applied  to  replace  the  Argand- 
lamps  whidi  were  used  in  the  surveys,  and  after 
devoting  a  good  deal  of  attention  to  the  subject, 
he  found  a  means  of  effecting  the  desired  object. 
(See  Calcium  Light).  On  the  first  occasion 
on  which  the  light  was  employed,  in  the  Irish 
snrvey,  it  showed  the  position  of  a  station  66 
miles  distant.  While  on  the  same  survey  he  in- 
vented a  heliostat  which  has  always  been  em- 
ployed since  in  land-surveying,  and  with  the  aid 
of  whiij]  observations  can  be  taken  at  distances 
exceeding  100  miles.  In  1835  he  was  appointed 
Under-Secretary  for  Ireland,  and  in  1836  was 
cbairman  of  a  commission  on  railways  in  Ire- 
land, and  gave  a  very  valuable  report  of  the 
froceedings  of  the  commission.  His  services  to 
reland  were  recognized  by  the  erection  of  a 
statue  by  pubhc  subscription. 

DRUMMOND,  WUliun.  of  Hawthomden, 
Scottish  poet:  b.  Hawthomden  House,  near 
Edinburgh,  13  Dec.  1S85 ;  d.  there,  4  Dec.  1649, 
He  was  graduated  at  the  University  of  Edin- 
burgh in  1605,  afterward  studying  at  London, 
Bourges  and  Paris.  He  retired  to  Hawthomden 
*a  sweet  and  solitary  seat,  and  very  fit  and 
proper  for  the  muses,"  and  gave  himself  up  to 
the  cultivation  of  poetty  and  polite  literature.  A 
dangerous  illness  fostered  a  serious  and  devout 
turn  of  mind,  which  was  evinced  by  his  first 
productions,  'The  Cypress  Grove,'  in  prose, 
containing  reflections  upon  death;  and  'Flowers 
of  Ston,  or  Spiritual  Poems.'  He  was  a  friend 
of  Drayton  and  of  Montrose,  and  entertained 
Ben  Jonson  at  Hawthomden  for  three  weeks 
on  the  occasion  of  a  visit  which  the  English 
dramatist  made  to  Scotland  in  the  winter  of 
1618-19.  To  this  visit  a  great  deal  of  interest 
is  attached  from  the  fact  that  Dnimmond  took 
notes  of  the  conversations  held  with  Ben  Jon- 
son, which  were  afterward  published,  though 
not  till  long  after  the  death  of  both.  They  first 
appeared  in  the  folio  edition  of  Drummond's 
works  in  1711.  These  notes  were  republished 
separately  by  the  Shakespeare  Society  in  1842 
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As  a  historian,  DmnnDond  U  cUcflr  remaHcable 
for  an  ornate  styie,  and  a  strong  attachment 
to  the  High  Church  principles  of  the  Jacobites. 
His  'History  of  the  Reigns  of  the  Five  Jameses' 
was  published  several  read's  after  his  death. 
An  ardent  Koyalist,  he  was  forced  to  sign  the 
Covenant,  and  it  is  said  that  the  news  of  the 
execution  of  Charles  I  hastened  his  death.  .  He 
is  now  remembered  only  aa  a  i>oet  Although 
tinged  with  the  conceits  of  the  Italian  sdiool, 
tile  re  is  much  genuine  imagery  and  truth  ol 
feeling  in  all  bis  poetry,  but  particularly  in  bis 
sonnets,  which  are  replete  with  tenderness  and 
delicacy.  He  wrote  in  Enghsh,  and  not  in  his 
native  Scots.  See  his  <Poems,>  edited  wiA 
memoir,  by  Ward  (1894)  ;  'Life,'  by  Uasson 
(1873). 

DRUHHOHD,  WflUun  Hour,  Omdian 
poet:  b.  County  Leitrim,  Ireland,  13  April  1854; 
d  6  April  19(^.  In  early  life  be  came  to  Can- 
ada ;  was  educated  at  McGitI  University, 
Montreal,  and  in  1884  was  graduated  in  medicine 
at  Bishop's  College,  I-ennoxville,  province  of 
Quebec  Here  for  some  time  he  taught  medical 
jnrisprudence.  He  established  his  practice  in 
a  mixed  community  of  Indians,  French-Ca- 
nadians, Scotch-Irish  and  English,  which  to  his 
unusual  powers  of  observation  offered  a  splendid 
field  for  characta-  study.  He  is  especially  suc- 
cessful in  portraying  the  French  kobilami  of 
the  forest  and  lumber  camp.  His  works  include 
*Tbe  Habitant  and  other  French-Canadian 
Poems'  fiae?) ;  'Phil-o-ram's  Canoe  and 
Uadeleine  Vercheres'  (1898)  ;  "Johnnie  Cour- 
teau  and  Other  Poems'  (1901) ;  'The  Voy- 
ageur  and  Other  Poems*  (190S);  "The  Great 
Frght'  (1908).  In  1912  appeared  'The  Poetical 
Works  of  William  Henry  Drummond,'  with  an 
introductian  by  Louis  Frechette  and  an  ap- 
predatian  by  Neil  Monro.  Consult  "£afflish> 
Canadian  Literature,*  on  'Canada  ana  its 
Provmces'  (Vol  VI,  Toronto  1914). 

DRUMMOND  ISLAND,  the  extreme  west 
of  the  Manitoulin  chain,  in  Lake  Huron,  btlonm 
to  Chippewa  County,  Mich.  It  measures  20 
by  10  miles. 

DRUMMOND  LIGHT.  See  Drumkonb, 
Henhy;  Caixtum  Light. 

DRUMONT,  drii'moii'j  Sdouard  Adolphe, 
French  journalist:  b.  Pans,  3  May  1844.  He 
entered  the  government  service,  which  he  later 
abandoned  to  become  a  contributor  to  the  press. 
He  published  several  works,  many  of  which 
were  violently  anti-Semitic  in  character.  His 
'Mon  vieux  Paris'  (1879)  was  crowned  by  the 
academy.  In  1892  he  founded  La  Libre  Parole 
as  an  organ  for  his  views.  In  1898-1902  he 
sat  for  Alters  in  the  Chamber  of  Deputies. 
His  works  include  "La  France  juive  devant 
I'opinion'  (1886)  ;  'La  fin  d'un  monde'  (1888)  ; 
'DemiSre  bataille*  (1890);  'Testament  d'un 
antisfmile'  (1891);  'Secret  de  toumiies* 
(1892);  'De  I'or  de  la  boue  du  sang'  (1896), 
dealing  with  the  Panama  Canal  exposi;  'Leg 
Juifs  et  I'affaire  Dreyfus'  (1899)  ;  'Vieux  por- 
traits, vieux  cadres'  (1900).  Consult  Amoiilin, 
Stiphane,  'M.  Edouard  Drumont  et  !es  Jfsuites' 
(Paris  ite). 

DRUNKENNESS,  the  mental  and  physical 
condition  resulting  from  excessive  drinking  of 
intoxicating  liquors.  In  law,  it  is  not  considered 
an  absolute  defense,  although  in  some  cases,  de- 


pending en  tiie  natun  of  the  act,  and  to  what 
extcDt  the  person  was  under  the  influence  of 
intoxicatinK  drinks,  the  offense,  when  committed 
by  a  drunken  man,  is  cban^d  to  one  of  less 
severity.  The  general  rule  is,  that  if  a  person 
voluntarily,  by  the  use  of  intoxicatinK  liquor^ 
deprives  himself  of  his  reasoiL  he  cannot  offer 
it  as  a  defense  for  acts  which  he  commits  while 
intoxicated.  If  the  intoxication  is  carried  to 
such  an  extent  as  to  be  a  disease,  such  as  delir- 
ium tremens,  or  mania  aPotu,  a  different  ques- 
tion is  raised,  and.  in  the  first  case,  it  will  rduce 
the  offense  and  in  the  second  case  there  are 
some  decisions  which  go  so  far  as  to  hold  that 
it  is  a  complete  defense. 

The  general  rule  is  that  contracts  made  by  a 
person  tmder  the  influence  of  liquor  are  voidable 
and  not  void;  so  that  if  a  perstm  while  intox- 
icated makes  a  contract  under  which  some  inno- 
cent third  person,  for  value,  acquires  ri^ts,  the 
contract  is  binding  on  the  pervin  making  it, 
although  he  was  under  the  innuence  of  liquor  at 
that  time.  If  a  ^lerson  makes  a  contract  vmen  so 
far  under  the  mfluence  of  liquor  as  to  be  de- 
Ittived  of  his  senses,  and  the  contract  is  so  one- 
sided as  to  be  unreasonable,  the  question  of 
fraud  may  enter  into  the  transaction.  In  cases 
where  a  person  is  tried  for  murder  in  the  first 
d^ree,  to  prove  that  crime  the  evidence  must 
show,  according  to  the  statute  defining  murder 
in  the  first  degre^  malice  aforethou^t.  Now 
it  has  been  held  that  an  excessive  intoxication 
excludes  the  malice  and  only  passion  is  shown 
and  the  crime  is  reduced  below  murder  in  the 
first  degree.  But  the  person  accused  must  prove 
intoxication  to  such  an  extent  that  passion  and 
not  malice  will  be  shown.  Although  if  a  per- 
son,.while  sober,  makes  all  preparation  to  take 
a  person's  life,  and  then,  before  committing  the 
crim^  becomes  intoxicated,  doing  an  act  when 
intoxicated  which  he  was  afraid  to  do  when 
sober.  It  would  be  murder  in  the  first  degree. 
In  cases  of  robbery,  it  is  presumed  the  goods  are 
taken  with  a  felonious  intent,  but  if  the  accused 
can  prove  sufficient  intoxication,  the  felonious 
taking  is  not  presumed.  When  a  person  is  tried 
for  an  act  and  the  defense  is  provocatioiL  die 
amount  of  provocation  to  make  a  good  defense 
would  be  less  when  the  person  wno  gave  the 
provocation  was  intoxicated  than  if  he  was 
sober  and  in  his  right  senses.  In  itself 
drunkenness  is  not  a  legal  offense,  thou^ 
drunken  conduct  in  public  may  be  a  nuisance 
and  as  such  is  often  made  a  statutory  offense, 
punishable  by  fine  or  imprisonment.  Ha- 
bitual drunkenness  may  also  render  a  drunk- 
ard liable  to  a  judicial  inquisition  for 
the  appointment  of  a  guardian  of  him  and  hts 
property.  Such  a  proceeding  is  properly  insti- 
ttited  by  wife  or  children  or  next  of  kin  on  the 
ground  of  his  tncomiietenqr  to  look  after  his 
property  or  manage  his  business  affairs.  (See 
At£0H0USU;  Dipsomania-  Intoxication;  "Tem- 
perance).  Consult  Bisnop,  'Commentaries 
fin  Non-(ijntract  Law'  (Boston  1889);  Kent, 
<(iommentaries  on  American  Law'  ^  Pollock 
*Principles  of  Contract  tn  Law  and  in  Equity' 
(2d  Amer.  ed.  by  G.  H.  Wald,  Cincinnati  1885): 
WoodrufE,  'Cases  on  Domestic  Relations  and 
the  Law  of  Persons'  (New  York  1897). 

DRUPE,  in  botany,  a  simple,  succulent 
stone-fruit  composed  of  a  sincje  monospermoui 
carpel,  of  which  (he  carpel^ry  leaf  becwDcs 
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flesh]'  at  its  crtemal  dIvislotL  ftnd  Ogneous  in 
its  internal  division,  as  in  tne  p«acli,  cheiry, 
plum,  olive,  etc.  The  stone  wfaich  encloses  the 
kernel  is  the  endocarp;  the  pulpy,  or  succulent 
part,  the  mesocarp.  In  the  horse-chestnut  and 
cocoanut,  the  mesocarp  is  not  succulent,  and  in 
the  date  the  endocarp  is  replaced  by  a  mero- 
bnm& 

DRUKY,  Alfred,  Ene^sh  ccnlptor:  b.  Lor- 
doa  His  art  eihication  was  obtained  at  the 
Nadonal  Art  TralmflB;  School,  Sotith  Kauioff- 
■  1  Paris  under  Dalou.    His  priDOpal 


of   Innocenee>    (1897);   <Prophetess  of  Fate'; 

•Little  Duchess*    (IWO);  'I  " 

'King  Edwarxi  VII>  (1903). 

DRURY,  Dm,  English  silversmith  and 
entomologist;  b.  4  Feb.  1725:  d.  15  Dec.  1803. 
He  was  devoted  to  the  study  of  entoroology 
and  to  collecting  exotic  insects  and  published 
•Illustrations  of  Natural  History>  (1770-82), 
with  upwards  of  240  figures  of  exotic  insects. 
His  'Illustrations  o£  Exotic  Entotnology>  was 
edited  in  1837  by  Westwood  and  appeared  with 
nearly  700  figures  by  Moses  Harris. 

DRURY  COLI^OB,  a  coeducatioaal  insti- 
tution  in  Spring&dd,  Mo. ;  founded  in  1873 
under  the  anspices  of  the  Congregational 
Charch.  In  1916  the  college  had  SOprofessors 
and  instructors  and  350  students.  The  library 
contained  about  32,000  volimiec. 

DRURY  LANE  THEATRE,  a  famous 
place  of  amusement  in  London,  located  in  Rus- 
sell Street,  near  Drury  Lane.  It  was  first 
opened  in  1663  and  was  rebuilt  by  Sir  Christo- 
pher Wren  and  reopened  in  1674.  It  was  again 
rebuilt  in  1794.  The  present  edifice  was  opened 
in  1S12,  with  a  prologue  by  Lord  Byron,  the 
advertisement  for  which  gave  rise  to  the 
famous  'Rejected  Addresses,'  Garrick  opened 
the  theatre  in  1747  with  Dr.  Johnson's  prologue; 
and  most  of  the  great  English  actors  nave  trod 
the  boards  which  arc  now  given  over  for  the 
most  part  to  pantomimes  and  spectacular  pieces. 
DRUSE,  a  surface  covered  with  projecting 
ciystals.  Also  a  cavity  lined  with  small  ciystals, 
in  the  latter  sense  a  geode.  The  adjective 
drusy  means  covered  with  unall  ciystals. 

DRUSBS,  a  people  of  Syria,  scattered  ovw 
an  extensive  tract  of  country  lying  to  the  south- 
east of  Beirut,  and  south  of  the  country  Occu- 
pied by  the  Uaronites;  or,  more  particularly, 
tbejf  occupy  the  southern  parts  of  Lebanon  and 
Anti-Lebanon  (the  slopes  of  Hermon),  while 
considerable  numbers  also  InhaUt  the  Hauran 
(south  of  Damascus),  where  the  mountainous 
tract  occupied  by  them  is  now  often  designated 
the  Druse  Mountain.  The  total  Druse  popula- 
tion is  estimated  at  from  100,000  to  150,000.  In 
the  northern  districts  occupied  by  them  they  arc 
mingled  with  the  Maronites,  but  many  towns 
and  villages  are  peopled  almost  exclusively  bf 
the  Druses.  There  are  some  circumstances 
which  lend  to  show  that  the  Druses  are  not  in- 
digenous to  the  territory  they  now  possess, 
although  they  have  long  since  dropped  their  own 
language  and  adopted  the  Arabic.  They  were  in 
Lebanon  and  Ann-Lebanon  as  early  as  die  Htfc 
century.  The  peculiar  interest  attaching  to  this 
people  belongs,  however,  more  M  their  p<rfitical 


constitution  and  dieir  religion  than  to  thetr 
origin.  Politically  the  Druses  are  divided  into 
two  parties,  that  called  the  lumblatiebs.  with  the 
family  of  Jumblat  at  their  head;  and  the  Yezbe- 
kiehs,  with  that  of  Abou-Nakod  at  their  head. 
These  two  parties  live  in  almost  constant  strife, 
except  when  they  have  a  common  foe  to  contend 
against,  when  they  forget  their  internal  dissen- 
sions and  unite  their  strength  for  offense  and 
defense.  Their  reli^on  is  a  curious  mixture  of 
Judabm,  Christianity  and  Uohammcdanism. 
They  believe  in  one  God,  who  is  the  only  being 
to  whom  worship  ought  to  be  paid.  According 
to  their  rdigious  bocdb  he  cannot  be  defined  by 
any  of  the  qualities  belonging  (o  created  beings. 
The  doctrine  of  the  unity  of  the  Deity  does  not 
admit,  in  their  view,  even  of  the  consideration 
of  any  quality  or  attribute  existing  in  him.  They 
profess  to  beHeve  in  the  unity  of  God  with  the 
abstraction  of  every  quality  and  mode  of  exist- 
ence. The  Druses  also  believe  that  God  has  at 
different  times  appeared  to  men  in  a  human 
form,  and  that  his  last  appearance  was  under 
the  name  of  Hakem,  of  ^ypt,  who  announced 
himself  at  Cairo  as  a  divine  incarnation  about 
103O  A.P.  Thty  therefore  regard  Hakem  as 
(jod,  and  they  believe  that  he  will  one  day  re- 
turn to  earth,  cause  tfadr  religion  to  triumph 
and  punish  the  unbelieving.  They  have  neither 
prayers,  fasts,  nor  festivals  and  with  the  ex- 
ception of  a  privileged  class,  the  Akals,  or 
imtiated,  they  have  no  worship.  When  they  go 
among  the  Turks  they  behave  as  Mussulmans, 
and  in  the  midst  of  the  Christian  community  of 
the  Maronites  they  enter  the  Christian  churches 
and  imitate  the  Christian  believers  in  the  use  of 
the  holy  water.  The  uninitiated,  called  Jahils, 
are  exempt  from  all  religious  duties  whatever. . 
The  Druses  have  also  a  difltinctive  moral 
code.  Theyhave  sevencommandments,  anumber 
taken  fcom  the  sacred  writings  of  the  Moham- 
medanGL  The  following,  according  to  Hamsa, 
are  their  seven  commandment^  or  cardinal  prin- 
ciples: (1)  Truthfulness;  (2)  mutual  defense; 
(3)  renunciation  of  all  other  religions;  (4) 
separation  from  evil  spirits  and  perverse  men 
plunged  in  error ;  (5)  recognition  of  the  umty  of 
God  at  all  times;  (6)  contentment  in  all  labors; 
(7^  patience  in  all  circumstances.  Polygamy  is 
imknown.  They  are  skilful  cultivators;  the  soil 
on  the  terraced  hillsides  has  aU  been  carried,  with 
an  infinity  of  labor,  from  the  valleTS  beneath. 
At  the  end  of  the  16th  century  this  people  began 
to  excite  attention  in  Europe.  In  1588  they  were 
made  tributaiy  to  Turkey  by  Amurath  III ;  but 
in  the  beginning  of  the  17th  century  recovered 
their  independence  tmder  the  renowned  Emir 
Fakreddin  and  reached  the  summit  of  their 
power;  but  this  leader  was  in  1635  strangled  at 
Constantinople,  and  although  other  princes 
were  placed  over  them,  th^  never  recovered 
their  former  reputation.  They  endeavored,  in- 
deed, by  the  assistance  of  the  Russians  in  1773, 
to  regain  their  freedom;  but  they  were  soon 
obliged  to  become  again  dependent  on  the 
Turks.  Troubles  have  more  than  once  broken 
out  between  the  Druses  and  the  Maronites,  their 
neighbors.  An  outburst  of  this  kind  occurred 
in  1860  and  fearful  atrocities  were  perpetrated 
upon  the  luihappy  Maronites,  who.  however, 
seem  to  have  been  also  aggressive.  About  12,000 
Maronites  were  killed  ana  a  large  nuiiri)er  were 
driven  from  their  homes.    A  French  force  ml 
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tent  out  and  tranquillity  was  restored.  Distuiii- 
ances  occured  also  in  1895-96. 

Consult  Bell,  'The  Desert  and  the  Sown> 
(London  1907)  ;  Churchill  <The  Druses  and 
Maronites  under  Turkish  Rule*  (London 
1863) :  Ewing,  'Arab  and  Dnise  at  Home' 
(London  1907);  Oliphant,  <Land  of  (^ead> 
(London  1880). 

DRUSUS,  N«ro  Clradiiu,  Roman  general : 
b.  38  B.C.;  d.  9  b,c.  Ho  was  the  first  Roman 
general  who  penetrated  the  (^rnian  Ocean.  He 
became  pr^tor  (11  B.a),  but  returned  in  the 
next  spnng  to  Germany,  subdued  many  tribes  as 
far  as  the  Weser,  and  commenced  the  erection 
of  fortresses.  On  this  account  he  was  appointed 
proconsul ;  the  army  saluted  him  with  the  title 
of  imperator,  which  was  not,  however,  sane 
tioned  by  Augustus.  In  9  B.C  he  was  made 
consul,  but  returned  soon  after  to  Germany, 
and  penetrated  as  far  as  the  Elbe.  The  anal 
uniting  the  Rhine  with  the  Yssel  ifosta  Drusi) 
was  his  work;  and  the  place  called  Drusenheim, 
in  Alsac^  where  he  encamped  for  some  time, 
received  its  name  from  him. 


b.  8  Oct.  18Z4;  d.  1864.  He  received  his  early 
edumtion  in  his  father's  home  where  he  acquired 
a  solid  knowledge  of  foreign  languages.  At 
the  age  of  16  he  joined  the  Page-Corps  where 
he  spent  his  free  moments  in  wntine  humoristic 
verses  depicting  scenes  of  the  scfaoollife.  After 
graduation  he  was  sent  to  the  garrison  in  Fin- 
land but  military  life  did  not  agree  with  him 
and,  in  1851,  he  resigned  and  dedicated  himself 
entirely  to  literature.  His  first  attempt  in  the 
field  of  fiction  'Polinka  Sachs>  (1847)  was  a 
.masterpiece  whidi  had  a  brilliant  success.     En- 


Storif    of     A.     Dimitrievieh,'     'Friulein     Wil- 
helmine*  and  'ZhyuH.'     Soon  afterward  he  be- 

Rn  writing  criticisms  in  his  famous  'Letter* 
3m  an  Out-of-town  Subscriber*  which,  al- 
though written  in  a  humoristic  and  jocular  tone, 
were  eagerly  read  and  earned  for  him  the  repu- 
tation of  ue  greatest  critic  of  his  time.  In 
1850  his  very  humoristic  work  <A  Sentimental 
Trip  of  Ivan  Chemokozhnikor'  produced  a 
scandal  in  the  literary  circles  of  the  capital,  but 
nevertheless  gained  great  popularity  for  its 
author  who  often  afterward  took  'Chemo- 
kozhnikov  (the  'Red-Skinned  -one*)  as  his 
favorite  pseudonym.  As  editor  of  the  magazine 
Bibliol/ka  Dlya  Chtfniya,  he  translated  maga- 
zine dramas  of  Shakespeare  and  wrote  a  mun- 
ber  of  essays  on  English  litetature.  As  a 
novelist  he  is  profuse,  verbose  and  heavy  and 
shows  a  powerful,  though  not  beneficent,  in^ 
fluence  of  English  master  novelists.  But  as  a 
critic  he  is  a  stubborn  defender  of  the  'purely 
artistic*  in  literature  condemning  the  didactic 
element  which  prevailed  in  a  large  measure  in 
the  Russian  literature  of  his  time._  He  asserts 
that  the  aiuhor's  creation  wine  is  criminally  cur- 
tailed by  a  vain  desire  to  educate  his  readers. 
By  means  of  his  elegant  tone,  unimpeachable  im- 
partiality, subtleness  and  astuteness,  he  obtained 
even  from  his  adversaries  the  epithet  of  'honor- 
able knight.*  Consult  Stardievski,  A.  B., 
<Nabludatel,>  (1885,  Nos.  4  and  5);  Kip- 
richnikov,  A.  J..  'Istorich,  Vyestnik'  (1884,  No. 
4). 


DRY  CARBON  PROCB8S  OP  ARlfOR 
PLATE.    See  Aiuob  Plate. 

DRY  DOCK.    See  Dock. 

DRY  PARHINQ.  The  phrase  «dry  farm- 
ing* is  a  misnomer,  for  it  implies  the  growing 
of  crops  without  the  use  of  water,  which  is  alto- 
gether impossible.  But  in  United  States  terri- 
tory west  of  the  97th  meridian,  in  that  re^on 
once  familiarly  Icnown  as  The  Great  Amencaii 
Desert,  the  phrase  is  popularly  used  to  describe 
all  those  ctlorts  that  are  made  to  produce  crops 
without  irrigation. 
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possible  of  the  moisture  that  falls  be  made 
available  for  the  growth  of  the  plant,  instead  of 
passing  off  into  the  atmosi^ere  by  evaporation. 

The  assumption  behind  dry  farming  is  that 
moisture  sufficient  falls,  if  it  can  be  conserved 
in  the  soil,  to  produce  a  great  variety  of  crops 
where  it  is  commonly  supposed  that  precipita- 
tion is  inadequate  to  supply  the  moisture  needed 
by  a  growing  crop. 

It  has  been  demonstrated  after  many  years 
of  experimental  work  in  places  widely  scattered 
in  what  is  known  as  semi-arid  America  that  a 
very  large  percentage  of  the  moisture  that 
evaporates  from  the  soil  can  be  conserved  by 
intensive  cultivation  of  the  soil.  If  the  soil  is 
tilled  intensively  12  inches  of  precipitation  are 
sufficient  in  the  semi-arid  portions  of  the  United 
States  to  produce  crops  adapted  to  a  particular 
locality.  Over  a  very  large  portion  of  the  semi- 
arid  area  of  Ajnerica  the  annual  precipitation 
ranges  from  12  to  24  inches. 

The  importance  of  dry  farming  in  the  eco- 
nomic developn»ent  of  the  western  part  of  the 
United  States  may  be  appreciated  when  it  is 
known  that  more  than  one-third  of  the  total 
land  area  of  the  nation  is  contained  within  the 
area  once  known  as  The  Great  American  Desert 
and  now  called  semi-arid  America.  There  are 
upwards  of  600/100,000  acres  in  this  region,  a 
goodly  portion  of  which  can  be  made  useful  for 
agriculture  by  now  known  methods. 

There  was  formerly  a  popular  idea  to  the 
effect  that  predpitation  in  what  is  known  as  ttie 
semi-arid  regions  of  the  United  States  was  not 
Eufiicient  to  make  agriculture  possible  and 
profitable.  This  idea  is  erroneous.  Over  more 
than  half  die  total  semi-arid  area  —  the  north- 
em  half  —  the  annual  precipitation  in  form  of 
both  rain  and  snow  is  sufficient,  when  coupled 
with  intensive  soil  culture  and  seed  selection,  to 
make  general  farming  as  great  a  success  as  it 
now  is  in  the  great  prairie  states  of  the  Middle 
West. 

Sottuaer  Cnltore.— The  purpose  of  sum- 
mer culture  is  to  store  up  in  the  soil  one  sea- 
son's moisture  before  a  crop  is  planted,  though 
it  does  not  follow  that  no  crop  should  ever  be 
planted  on  newly-broken  prairie.  In  fact  a 
crop  of  peas  does  very  well  on  such  land  and 
the  same  fall  a  crop  of  wheat  may  be  planted 
with  excellent  results,  if  surface  cultivadon  is 
carried  on  the  foUowing  spring  before  the  wheat 
is  very  high. 

If  the  field  is  summer  tilled  for  the  purpose 


plow  should  be  followed  by  an  implement  with 
wedge-shaped  wheels  turning  on  an  axle  known 
as  tbe  subsoil  packer.    It  presses  the  soil  down- 
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wazd  and  «dew«js  at  the  nme  timi^  but  it  docs 
BOt  pack  the  surface.  It  leaves  this  loose  and 
open  and  the  barrow  complete*  the  work  of 
creatif^  the  «oil  mulch  again. 


moves  up  a  lamp  wick,  by  what  is  known  as  the 
(wocess  of  capillarity.  If  ihe  solid  soil  colnmn 
u  interrupted  or  broken  by  large  air  spaces  b^ 
Death  tlie  surface,  the  movement  of  the  moisture 
will  be  internipted,  and  large  air  spaces  in  the 
nib-soil  tend  to  increase  t£e  ev^mration,.  for 
they  suck  op  the  moisture  from  below. 

11  is  not  considered  absolutely  nccesssty  to 
the  success  of  dry  farming  to  summer  till  for 
one  whole  season  in  advance'  of  planting  a  crop 
as  outlined  here.  But  unless  the  famxr  in- 
tends  to  devote  himself  assiduously  to  the 
cultivation  of  the  acreage  which  be  plants  after 
carefully  preparing  the  seed  bed,  it  would  be  far 
better  to  summer  till  —  that  is,  produce  no  crop 
tbc  first  season  but  barrow  the  ground  fre- 
quently and  store  the  moisture  that  falls. 

Fundamental  Prindplea^—  The  principle* 
that  have  been  developed  have  undergone  an 
evolution.  It  was  at  firat  believed  by  jnany  Ibat 
spring  plowing  was  most  advantageous,  so  as  to 
open  up  the  soil  for  moisture,  but  it  ocveloped 
that  the  best  results  were  had  by  fall  plowmg, 
which  allowed  the  snow  and  water  to  gather 
and  lie  in  the  furrows  through  the  winter,  and 
to  follow  with  regular  cultivation  ia  the  spring; 
especially  after  rains.  It  also  developed  that 
deep^lowitiR  secured  better  results  than  shallow 
plowing,  and  that  the  sooner  after  harvest  the 
plowing  was  done,  the  more  moisture  was  con* 

As  soon  as  the  crop  is  harvested,  in  fact  on 
the  same  day,  the  stubble  should  be  disced  so 
as  to  again  create  a  mulch  and  check  evapora- 
tion from  below.  When  a  hot  July  sun  falls 
upon  the  open  surface  of  a  grain  field  that  has 
been  protected  by  the  grain  itself  from  the  sun's 
direct  rayi  for  so  lot^,  the  rapidi^  with  which 
moisture  leaves  die  soil  and  is  absisrbed  by  the 
atmosphere  is  incredible.    As  toon  as  possible 


or  nine  inches,  the  sub-surface  packer  again 
brouf^t  into  use,  the  surface  harrowed,  and  the 
crop  i^bnted. 

Late  winter  seeding  is  now  strongly  urgeil 
and  is  becoming  the  established  practice.  It  has 
been  demonstrated  that  thin  seeding  is  far  bet- 


upon,  should  not  be  crowded. 

In  western  Kansas  and  Nebraska  and  east- 
em  Colorado  and  northern  New  Mexico  fall 
wheat  should  be  sown  from  the  1st  till  the  20th 
of  September.  Early  the  following  spring  the 
field  should  be  harrowed  several  tunes  till  the 
wheat  is  large  enou^  to  shade  the  ground  well. 
A  li^t  steel  frame  harrow  with  levers  to  ad- 
iost  the  teeib  should  be  used  and  the  teeth 
sbotild  be  set  so  they  will  lie  nearly  flat  lliis 
work  of  harrowing  will  not,  as  many  suppose; 
destrojr  the  growing  wheat  plants.  On  the  con- 
trary, it  loosens  the  surtace.  increases  the 
rapidity  of  the  movement  of  moisture  to  the 
roots  of  the  plants  and  checks  evaporation  at 
the  surface  due  to  the  creation  of  the  soil  match, 
and  at  the  same  time  puts  the  soil  in  such  eondi- 


tion  that  it  rapidly  drinks  tn  whatever  moisture 
falls.  For  it  is  apparent  that  a  much  larger 
percent^re  of  a  ramfall  will  enter  into  the  sub- 
surface of  a  field  whoi  the  surface  is  loose  than 
when  it  is  liard  and  packed. 

Sxpehment  Stations.— The  Umted  States 
Department  of  Agriculture  has  established  a 
series  of  experiment  stations  for  testing 
mettwds  and  problems  connected  with  dry  faim- 
mg;  several  of  the  (emi-arid  States  have  made 
^ipropriations  for  assisting  the  work ;  tbe  Agii- 
odtunl  CoUeges  have  lent  their  aid  and  ad- 
vice; and  a  number  of  the  great  western  rail- 
way compmies  have  contributed  funds  to  as- 
sist the  scientific  study  of  farming  in  these 
regions  where  the  rainfall  is  sli^t  and  where 
artificial  irrigation  is  impracticable.  The  dry 
fanning  experiment  stations  are  increasing  in 
number,  as  their  value  is  shown.  Utah  has 
six,  supported  partly  l^  the  State  and  partly  by 
die  Federal  gDveroment.  It  costs  about  $3,000 
a  year  to  run  a  station,  which  is  virtually  a 
sttutll    farm,   managed    by   an    educated    : 


of  Agriculture,  which  guides  the  work  of 
these  experiment  stations,  oends  its  energies 
mainly  to  soil  management,  cereal  invesligatioii, 
^ant  breeding,  meteorologncal  research,  soil 
moisture  determination,  and  bacterial  studies. 
The  bureau  of  plant  industry  has  been  of  great 
assistanctb  and  the  more  hardy  cereals  liave 
been  determined,  and  are  generally  utilized. 
Very  numerous  tests  have  been  made  of  foreign. 
cereals,  known  to  do  well  on  poorly  watered 

Those  tsrpe*  of  seed  that  have  proven 
themselves  drought -resistant  are  Selected.  What 
is  known  as  the  durum  wheat,  imported  from 
the  semi-arid  regions  of  Russia,  or  the  turkey 
red  winter  whea^  are  the  varieties  that  thrive 
best  Kherson  oats,  bald  barley,  enuner,  proso, 
brome  grass  and  native  blue  stem  are  all  es- 
pecially well  adapted  to  the  soil  and  climatic 
conditicHis  that  prevail  west  of  the  97th  meri- 
dian. 

To  protect  crops  in  flat  ref^ons,  GifFord 
Pincbot  strongly  urges  the  planting  of  several 
rows  of  trees  at  intervals  as  windbreaks.  This 
lends  to  decrease  evaporation  in  the  vicinity  as 
well  as  aSording  a  safeguard  in  heavy  wind 

The  following  out  of  the  theories  thus 
sdentifically  developed  has  accomplished  splen- 
did results  in  Utah,  Colorado  and  Montana, 
wliere  there  are  large  areas  of  unirrigated  lands 
diat  have  been  utilized  by  dry  farming  methods. 
A  great  deal  of  land,  formerly  held  to  be  un- 
saleable, or  offered  at  the  nominal  price  of  50 
cents  or  $1  an  acre,  has  risen  in  value  to  ^  and 
$10  an  acre  sinmly  because  of  the  demonstration 
of  successful  dry  farming  in  tbe  vicinity.  In 
Colorado,  with  only  a  foot  of  annual  ramfall, 
the  1915  wheat  crop  was  over  12,000,000  bushels. 
the  com  crop  was  nearly  as  great,  and  tbe  oats 
production  attained  12,600,000  bushels,  while 
die  hay  crop  of  2238,000  tons  was  worth  $17,- 
000,000.  Utah,  with  16  inches  of  rainfall,  has 
an  annual  production  of  over  8,000,000  bushels 
of  oats  and  $8,500,000  worth  of  hay.  Montana, 
with  a  rainfall  of  13  to  19  inches,  produced  in 
1915  26,000;000  bushels  of  oats  and  nearly  31,- 
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000,000  bushels  of  wheat,  besides  over  $15/)0O,- 
000  worth  of  hay.  Such  results  spealc  volumes 
for  inteltiKent  methods. 

Dr.  John  A.  Wtltsoe,  president  ol  the  Slate 
Agricultural  College  of  Colorado,  and  author 
of  the  arid-fann  law  of  Utah,  advisee  diat 
profitable  farming  by  dry  methods  should  be 
possible  anywhere  with  12  or  more  inches 
of  rainfall.  He  is  a  strong  advocate  of  deep 
plowing  in  the  fall,  and  emphasizes  the  im- 
portance of  cultivation  of  the  soil  in  the  early 
spring  and  after  every  rain,  in  order  that  the 
moisture  may  be  well  distributed  and  carry  tlie 
plant  food  where  it  can  be  reached  by  the 
young  rootlets.  He  mentions  wheat,  oats,  bar- 
ley, rye  and  lucerne  as  the  crops  that  yield  best 
returns  on  dry  soils. 

A  few  ^ears  ago  the  government  oE  British 
South  Africa  sent  William  Macdonald  on  a  tour 
Uirougb  the  semi-arid  regions  of  the  United 
States  to  study  dry  farming,  and  report  whether 
the  methods  used  here  were  applicable  to  South 
Africa,  where  tliere  is  much  semi-arid  land. 
iit.  Macdonald  was  intensely  impressed  with 
the  accomplishments  herf^  and  wrote  an  en- 
thusiastic report  to  his  home  government,  com- 
mending the  holding  of  annual  dry  fanning 
congresses  as  is  done  in  the  States ;  advising  the 
establishmeot  of  five  diy  farm  experiment  sta- 
tions in  Pretoria,  modeled  after  Uie  American 
stations;  ana  urging  the  scienti&c  study  of  crops 
suitable  for  South  African  soils. 

DRY-OOODS  TRADE,  American.  The 
beginning  of  the  dry-goods  trade  in  America 
dates  from  the  time  when  the  first  colonists 
landed  upon  American  shores,  for  it  was  not 
long  after  the  first  effort  toward  the  settlement 
of  uiis  country  was  made  that  the  demands  for 
trading  facilities  resulted  in  the  opening  of  the 
first  store.  So  far  as  the  actual  trade  in  Amer- 
ican textiles  was  concerned  it  is  difficult  to  say 
just  when  or  bow  it  commenced,  but  as  it  is 
impossible  to  imagine  any  time  when  people  who 
had  been  used  to  the  advantages  of  civilization 
would  not  have  felt  the  need  of  a  place  to  pur- 
chase some  kinds  of  dress  fabrics,  it  is  pretty 
safe  to  say  that  the  original  American  shop- 
keeper was  soon  compelled  to  add  such  mer- 
chandise to  his  slock  in  trade,  even  if  it  did  not 
figure  in  his  opening  announcement  OE  courst 
in  those  days  all  stores  were  general  stores,  and 
merchants  handled,  or  tried  to  handle,  every 
article  for  which  there  was  any  great  demand. 
As  the  result  their  stock  was  oE  a  most  incon- 
s  character.  There  were  cottons  and  silks 
India;  there  were  velvets  and  woolens 
1  various  parts  oE  Europe,  and,  side  by  side 
with  the  most  costly  articles  known  to  colonial 
commerce,  there  were  groceries,  hardware,  etc. 

In  the  early  days  of  the  colonies,  and  even 
for  many  years  after  the  settlement  of  the  coun- 
try had  assumed  quite  respectable  proportions, 
but  little  cloth  was  manufactured  in  America. 
The  textile  trade,  such  as  it  was,  was  almost 
entirely  of  an  import  character.  In  the  begin- 
ning the  retail  dealers  arranged  for  consign- 
ments of  their  own,  and  they  were  naturally  of 
small  value,  but  soon  the  wholesale  mercnant 
became  the  importer. 

So  far  as  actual  wearing  apparel  was  con- 
cerned, the  greaterpart  was  made  by  the  people 
in  their  homes.  The  men  oE  the  households 
raised  the  flax  or  wool,  which  was  carded,  spun. 
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and  woven  at  home,  for,  at  that  period  is  our 
history,  the  distafi,  the  si)inning-wheel,  and  tiie 
land-loom  occupied  an  important  position  at 
every  well 'regulated  fireside.  Moreover,  it  was 
by  no  means  unconinion  for  the  same  hands  that 
made  the  doth  to  fashion  the  home-made  fabric* 
into  clothing  for  the  use  of  the  several  members 
of  the  family.  It  was  only  the  rich  or  more 
pToBperous  members  of  the  commanity  who  were 
able  to  import  their  wearing  apparel,  to  say 
nothing  of  their  bed  and  table  linen,  and  some 
years  bad  passed  before  die  customs  tailor  had 
assumed  a  position  of  any  considerable  commer- 
cial importance.  Nowhere  in  America  was  the 
cultivation  of  cotton  made  a  matter  oE  much 
attention,  and,  when  Its  manufacture  in  anything 


oE  crude  construction  and  operation.  They  pro- 
duced certain  kinds  of  Eabncs.  it  is  true,  but  the 
only  importance  that  they  can  tiave  for  us  to-day 
lies  in  the  fact  that  they  marked  the  beginning 
of  the  great  industries  which  have  since  been 
developed 

Really  to  comprtfiend  the  fact  that  the  great 
textile  industry  oE  our  own  time  is  a  matter  of 
comparatively  modem  development  it  is  only 
necessary  to  remember  that  Oie  inventions  of 
Hargreaves,  Arkwright,  Paul,  Crompton,  and 
Cartwright,  had  scarcely  become  known  in  this 
coimtry  at  the  close  of  the  18th  century.  At 
this  time  our  home  products  were  confined  to  a 
few  coarse  woolen  cloths ;  a  Eew  laces,  and  some 
sundries,  in  silk,  and  nothing  more  than  coarse 
sheeting  and  toweling  in  linen.  In  fact,  durii% 
the  IStb  century,  even  our  imports  of  foreign 
textiles  were  of  most  moderate  proportions,  be- 
ing scarcely  more  than  double  uie  value  of  the 
home  products,  for  it  was  not  until  some  time 
after  die  close  oE  the  Revolutionary  War  that 
American  imports  oE  textiles  began  to  show  any 
marked  increase  in  value.  Prior  to  that  time 
the  value  oE  the  dry-goods  imparted  from  other 
countries  ranged  from  $24,000,000  to  $26,000,001} 
per  annum,  miile  the  domestic  product  showed 
an  annual  value  of  between  $12,000,000  and 
$13,000,000.  Of  course,  the  greater  portion  of 
this  output  represented  die  goods  manufactured 
in  the  households  oE  the  country,  very  little  of 
which  ever  appeared  in  the  merdiants'  stodc 

Comparatively  populous  as  some  sections  of 
the  country  were,  the  village  stores  outside  the 
centres  of  trade,  were  few  and  far  between. 
Having  but  little  demand  for  anything  like 
costly  grades  of  goods,  the  only  textile  products 
which  they  sold  were  the  coarser  textures  in 
woolens,  cottons  and  linens  and  these,  with  the 
usual  sumly  oE  buttons  and  thread,  were  closely 
associated  with  the  sale  oE  rum,  molasses,  gro* 
ceries  and  some  Eew  articles  oE  hardware.  Peo- 
ple living  in  the  small  towns  that  were  located 
upon  the  banks  of  the  inland  streams  seld(Mn 
had  greater  trading  facilities  than  those  that 
were  oif  ered  bj  the  fiatboats  lAich  visited  them 
from  time  to  time  with  stock  which  was  umiUu' 
in  character  to  that  of  the  village  stores.  Ped- 
dlers also  went  throngh  the  count ly,  thus  af- 
fording the  scattered  inhabitants  of  the  interior 
an  opportunity  to  make  some  few  purchases 
from  their  meagre  stock  of  wares. 

In  the  dties,  of  courscj  there  were  boA 
wholesale  and  retail  dealers  in  the  various  com- 
moditie*.      The  wholestde   estaUidinients  not 
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only  imported  such  artides  as  were  ia  most  de- 
mand, InU  dealt  in  those  products  of  home  laaor- 
ufacture  upon  which  tEcy  might  realize  the 
greatest  profits.  The  shops  ol  the  retail  deal- 
en,  however,  reaembled  the  country  stores  in 
that  they  sold  almost  everything  that  any  cu>- 
tomer  might  demaad.  It  was  only  in  the  more 
prelentiotis  establishments  of  the  larger  cities 
that  there  was  any  a^tarent  tendency  toward 
separate  dassificatwn,  m  one  or  two  instances 
diy-goods  and  notions  bei:%  sold  to  the  exclu- 
sion of  everythio^  else.  In  one  sense  of  the 
word  these  conditions  were  largely  due  to  the 
drcamstanca  of  the  peoi^lc.  The  custom  of 
supplying  as  many  of  their  wants  as  possible 
by  the  me  of  articles  manufactured  at  hone 
naturally  reduced  the  sale  of  sho^^nade  prod- 
ucts, white  the  habit  of  trading  by-  bartu,  in.- 


During  the  five-year  period  prior  to  1800,  the 
imports  of  foreign .  merchandise  paying  ad 
valorem  duties  into  the  United  States  aggre- 
gated $212,000,000,  of  which  the  textile  impons 
represented  i^tMt  two-thirds.  New  Yoik  then, 
as  now,  was  the  chief  importing  dty  of  the 
counti^,  and  the  kind  and  chanlcter  of  the  im- 
portations were  cottons,  woolens,  silks,  velvets, 
linens,  laces,  edgings,  hosiery,  gloves  and  shawls, 
indutUng  damasks,  dimities,  callimaneoes,  du> 
lants,  tabarels,  platiUas,  listadoes,  mamoodies, 
gurrahs,  coasas,  baflas,  russets,  satinets,  duffels, 
biitannias,  etc  These  goods  cune  dtieflr  from 
India  and  China,  and  from,  the  dtics  of  Amstef' 
dam,  Hamburg,  London  and  Liverpool,  and  the 
most  important  importing  houses  in  New  York 
were  those  of  fiethune  &  Smith,  Mttrray's 
Wharf ;  John  Knox,  97  Water  street ;  McCready 
&  Reid,  97  William  street;  Hector  &  Scott,  125 
Pead  street;  John  &  William  Tabele,  260  Pearl 


Richard  &  John  Thome,  141  Pearl  street;  Wil- 
liam Blackstock  &  Company,  163  Pearl  street; 
A.  S.  Norwood,  127  William  street,  and  Robert . 
&  John  Sharp,  93  Maiden  Lane.  Oi  these 
firms,  A.  S.  Norwood  dealt  extensively  in  car- 


pets and  rags,  besides  faandlit^  di^-goods  mofc 

„   --  ;  diy-L 

connection   with   other    foreign   and    domestic 


among  t 


r  firms  that  sold  div-^oods 


commodities,  one  must  mention  those  of  Archi- 
bald Grade.  52  Pine  street;  James  Stuart.  10 
William  street ;  E^bea  Watson  &  Company, 
36  Old  Slip;  Ferguson  &  Crichton,  84  Broad- 
way; Rogers  &  Lambert,  232  Pearl  street; 
H.  G.  Rutgers  &  Company,  145  Pearl  street; 
Rutgers,  Seaman  &  Ogden,  93  Front  street; 
Thomas  Buckley,  241  Front  street;  S^ydam  & 
WyckofE,  21  South  street ;  Robert  Weir  &  Com- 
pany, 16  Gold  street;  John  Knox,  97  Water 
street;  Thomas  Warren,  61  Maiden  Lane;  John 
McGregor,  84  Broadway;  as  well  as  Minturn& 
Barker,  Thomas  Napier  &  Company,  Robert 
Lennox,  Frederick  de  Peyster,  Gouvemeur  & 
Kemble,  John  Murrw  &  Sons,  and  others. 

The  15  years  tuat  elapsed  between  the 
beginning  of  the  century  and  1815  witnessed 
wme  trying  ordeals  for  the  trade  and  industrial 
interests  of  this  country.  These  troubles  began 
with  the  French  complications ;  they  were  accenr 
tuated  by  the  Embargo  and  Non-intervention 


acts,  and  they  finally  culminated  with  the  war 
with  Great  Britain.  With  such  restrictions 
upon  our  import  trade,  the  wholesale  business 
ot  the  country  stagnated,  but,  as  was  quite  nat- 
ural under  such  conditions,  the  effect  had  a  tend- 
ency to  foster  our  home  industries.  In  1803, 
our  trade  interests,  both  at  home  and  abroad, 
were  seriously  influenced  by  the  panic  in  Great 
Britain.  '  In  1804  the  first  consignment  of 
American  cotton  was  made  to  Elijah  Warren, 
of  PhiladellAia,  Pa.,  by  AJmy  &  Brown,  of 
Providence,  R.  1.,  and  ibe  fonner  at  once  be- 
came' thdr  a^ent  for  yams  and  thread,  and 
finaltyt  lor  sinpes,  plaids,  checks,  tickings,  ging- 
bamai  etc  During  the  next  two  years,  however, 
the  value  of  domestic  cottons,  produced  by  the 
New  E^land  factories  and  sold  in  Philadel- 
jdiia,  amounted  to  only  $17,670. 

When  the  Embargo  went  into  force,  in  1807, 
our  foreign  trade,  as  a  matter  of  course,  was 
almost  entirely  suspended.  At  this  time,  how- 
ever, there  were  not  more  than  4,000  cotton 
spindles  in  use  in  the  entire  United  Slates,  for 

Srogress  in  this  line  of  industry  bad  been  slow., 
lefore  the  close  of  the  year,  however,  the  num- 
ber bad  doubled,  and,  by  1809,  there  were  no  less 
tfaaii  17  mills  in  operation  in  Providence,  R.  I., 
with  2,296  studies,  produdng  fully  510,000 
pounds  of  yam.  About  1,000  looms  were  aJso 
in  operation  weaving  cotton  cloth. 

The  census  report  for  1810  gave  some  very 
clear  evidence  of  the  more  or  less  rapid  ad- 
vancetnent  that  had  been  made  in  all  the 
branches  of  the  textile  industry,  especially  in 
the  manufacture  of  cottons  and  wooleoa.  Ac- 
cording to  the  report  of  the  Treasury  Depart- 
ment, the  American  product  in  cottons  and 
woolens,  exdnsive  of  clothing  and  other  goods, 
amounted  to  scarcely  less  than  $46,000,000,  in 
IBia  Eli  Whitney's  invention  of  the  cotton- 
gin  had  effected  such  a  change  both  in  the  pro- 
duction and  manufacture  of  cotton  that  itihad 
suddenly  iiecome  one  of  the  nation's  leading 
products. 

During  the  period  immediately  following  the 
war  with  Great  Britain  the  importation  of  for- 
eign goods  increased  so  enormously  that  the 
market  was  not  only  glutted,  but  both  the  cotton 
and  the  woolen  industries  were  paralyzed.  In 
fact,  so  great  was.  the  fall  in  prices  that  manv 
of  the  leading  importers  were  almost  ruined, 
while  there  were  but  few  merchants  who  were 
not  seriously  handicapped  by  the  general  stagna- 
tion in  nearly  every  line  of  trade.  While  this 
condition  of  affairs  was  partly  due  to  the  result 
of  the  war  and  the  suaden  reopening  of'  our 
ports  to  foreign  trade,  this  was  by  no  means  the 
only  or  most  serious  influence  which  was  at 
work  To  tell  the  truth  it  is  necessary  to  admit 
that  the  business  woes  of  the  republic  were 
l^gdy  the  result  of  a  combined  effort  on  the 
part  of  the  foreign  manufacturers  to  gain  con- 
trol of  our  markets.  The  reopening  ol  Ameri- 
can ports  had  given  them  the  opportunity  for 
whidi  they  had  long  been  making  preparations. 
The  ad  valorem  rates  oi  duty  which  then  pre- 
vailed were  low,  and  they  seized  the  chance  to 
unload  the  surplus  stocks,  which  they  had  been 

Juietly  accumulating,  upon  the  markets  of  the 
Jnited  States,  with  a  view  to  crippling  its.  tex- 
tile mills  and  thus  securing  the  tivde  of  the 
country.  The  plotj  serious  _  as  its  effect  was 
u^on  American  Dusiness  affairs,  was  successful. 
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not  only  for  the  time,  but  for  several  years  suc- 
ceeding 1815. 

The  census  reports  for  the  decades  ending 
with  1820,  1830,  18«  and  1850,  give  little  useful 


steady  uid  gradual  t^  the  record  given  of  the 
increased  production  of  the  spindles  and  looms 
of  the  country,  especially  so  far  as  cotton  and 
woolen  products  were  concerned,  but  it  was  not 
until  the  year  1850  that  these  manufactures 
reached  the  point  at  which  it  was  possible  to 
plan  for  a  broader  national  and  industrial  de- 
velopment. Many  important  processes  and  in- 
ventions were  also  perfected  during  this  time. 
Among  these  innovations  there  was  the  sewing 
machine,  the  power-loom,  the  knitting  machine, 
sud  several  other  labor-saving  devices  which 
had  a  marvelous  effect  upon  the  future  growth 
of  the  textile  interests. 

The  history  of  American  industries  during 
die  first  half  of  the  18th  centuiv  is  a  record  ol 
almost  countless  vicissitudes  for  which  such 
events  as  wars,  panics,  financial  depressions, 
conflagrations,  and  other  adverse  conditions 
were  responsible,  but,  instead  of  being  discour- 
aged by  such  experiences  with  unavoidable 
misfortunes  they  seem  to  have  had  a  tendency  to 
spur  the  manufacturers  and  merchants  to  more 
united  efforts.  In  the  latter  years  of  this  period 
the  inauguration  of  improved  methods,  not  only 
in  the  matter  of  manufacture,  but  also  in  the 
<Ustributian  and  sale  of  all  products,  tended  to 
brine  about  a  hner  classification  of  goods  than 
had  nitherto  been  carried  out,  and,  for  the  first 
time  in  the  history  of  trade  in  this  country, 
both  the  wholesale  and  the  retail  dealer  began 
to  make  more  or  less  separate  distinctions  in 
the  goods  which  they  sold.  Importers  and 
wholesale  dealers  began  to  handle  special  or 
distinct  lines,  such  as  silks  and  dress-goods; 
cloths,  coatings  and  cashmeres ;  nations  and 
small  wares;  hosiery,  underwear  3nd  gloves; 
laces  and  embroideries;  white  goods  and  linens; 
or  hats  and  caps.  Gradually,  moreover,  the 
same  well-defined  distinctions  came  to  be  rec- 
ognized by  the  retail  trade  in  the  cities,  al- 
though the  stores  in  the  various  towns  ano  vil- 
lages throughout  the  country  continued  to  fal- 
low their  original  policy  of  carrying  a  miscel- 
laneous stock  of  merchandise.  The  inception 
of  the  clochinK  trade,  and,  later,  of  the  ready- 
made  articles  for  women's  and  children's  wear, 
helped  to  make  the  classification  still  more 
minute,  white  the  inauguration  of  the  commer- 
cial traveler  system,  and  the  general  utilization 
of  the  commercial  agency  which  followed,  were 
important  factors  in  helping  to  bring  about  the 
new  conditions,  the  dawn  of  which  was  heralded 
in  1850.  In  this  year  the  value  of  our  cotton 
and  woolen  products  amounted  to  fully  $112,- 
000,000,  while  the  total  output  of  our  combined 
textile  interests  aggregated  $129,000,(XX).  At 
^s  time  our  imports  of  foreign  dry-goods  ap- 
proximated $59,000,000. 

There  were,  of  course,  several  factors  wbidl 
played  a  part  in  that  betterment  of  conditions 
that  began  to  be  apparent  about  the  middle  of 
the  century.  The  opening  of  the  South  and 
West,  the  establishment  of  new  towns  occa- 
sioned by  the  institution  of  new  industries,  and 
other  evidences  of  prosperity,  resulted  in  a 
larger  and  more  diversified  aemand  upon  the 


manufacturers.  ..    

domestic  commission  business  h 

New  York.  Transactions  of  this  kind  had  been 
confined  to  Boston,  Baltimore  and  Phitadelphia. 
The  bulk  of  the  product  of  the  New  England 
mills  went  to  Bostoa  Philadelphia,  which  had 
some  20  commission  bouses  engaged  in  tlie 
sale  of  domestic  goods,  was  the  chief  market  for 
that  product  which  was  then  designated  a^ 
"blue  goods,*  and  which  indixled  denims,  checks, 
stripes,  etc    At  this  time  large  quantities  of 


centre  for  imported  goods,  v  ..   ^ 

by  the  domestic  commission  houses  until  the 
early  fifties,  v4en  some  of  the  Boston  estab- 
lishments opened  branch  cAces  in  that  city. 
Immediately,  however,  these  offices  sprang  into 
such  importance  that  it  was  not  long  before 
they  were  doit^;  a  greater  bulk  of  business  than 
the  parent  houses,  and  it  was  due  to  this  reason 
diat,  one  t^  one,  the  great  Eastern  mills  began 
to  open  regular  agencies,  in  New  York  In 
those  days  New  Yoric  was  so  confined  as  to  area 
that  there  were  no  retail  houses  above  Howard 
street,  and  all  die  wholesale  and  iobhiiiE  busi- 
ness was  conducted  further  down  town,  largely 
on  lower  Broadway,  Cedar,  Pine,  Liberty,  and 
Broad  streets. 

In  the  memorable  panic  of  1857,  when  all  the 
business  interests  of  die  country  were  paralyzed, 
the  dry-gtoods  bosincss  was  one  of  Uiose  that 
suffered  the  most  severely.  The  trouble  started 
with  the  failure  of  the  Ohio  Loan  and  'Trust 
Company,  on  27  August,  and  it  attained  its 
most  serious  proportions  in  the  month  of  Oc- 
tober, when  the  nuinerous  f aihires  and  the  hair- 
breadth escapes  from  ruin  tried  men's  souls  as 
well  as  their  bank  accounts. 

According  to  the  reports  for  1860,  the  im- 
ports of  dry-goods  into  the  United  States 
amounted  to  a  little  more  than  $112,000,000; 
while  the  total  value  of  our  own  textile  manu- 
factures were  about  $215,000,000.  Compared  to 
the  figures  for  1795,  the  former  had  increased 
nearly  fivefold,  while  the  latter  was  almost 
18  times  greater. 

Then  came  the  outbreak  of  the  Civil  War, 
and,  during  that  memorable  struggle  for  the 
preservation  of  the  Union,  the  diy-goods  intci^ 
ests  were  again  affected.  Beginning  in  Decem- 
ber 1861  the  value  of  cotton  goods  continu^ 
to  increase,  until,  at  the  end  of  two  years,  the 
price  of  such  products  had  risen  nearly  300  per 
cent.  The  year  1803  showed  a  still  sharper  rise, 
and  the  increase  in  price  culminated  in  the  fall 
of  1864,  when  the  avera^  increase  in  the  cost 
of  cotton  goods  had  attamed  a  mark  of  nearly 
1,000  per  cent.  Even  raw  cotton,  in  April  1864 
sold  at  $1.90  per  pound.  In  Europe  this  period 
is  still  remembered  as  the  'days  of  the  cotton 
famine,'*  for  shipments  of  this  staple  from  tlie 
United  States  had  been  almost  entirely  sus- 
pended since  the  be^nning  of  the  conflict  be- 
tween the  cotton-usmg  North  and  the  cotton- 
producing  South. 

Lee  surrendered  on  9  April  1865,  and  by  30 
June  the  price  of  cotton  had  fallen  to  40  cents 
per  pound.  So  far  as  manufactured  cottons 
were  concerned,  however,  no  proportionate  de- 
crease in  price  was  shown  for  some  time.  In 
October  cotton  was  quoted  at  64  cents  per 
pound,  but  the  price  of  prinM,  Aeedun^  <^ 
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bad  fallen  less  than  half  from  the  price  that 
had  been  current  for  tfaem  in  1864.  It  was  dur- 
ing this  year  that  one  dry-goods  jobbing  house 
distributed  goods  broadcast  throuidiout  the 
coimto'  to  the  aggregate  amount  of  $72,000,000. 
In  1S70  the  imports  of  dry-goods  amounted  to 
only  $98,290,000.  an  increase  of  fourfold  over 
the  record  for  1795,  while  the  aggrMale  product 
of  the  home  manufacturers  war$520,000,000,  or 
an  increase  of  nearly  2,500  per  cent 

There  are  several  reasons  that  mi^t  be  cited 
to  explain  why  the  dry-goods  industry  did  not 
show  a  correspBonding  increase  during  the  next 
decade  in  the  history  of  the  country.  In  the  be~ 
ginning,  it  must  be  remembered  that  American 
manufacturers  were  compelled  to  face  some 
very  serious  vicissitudes.  The  period  inune- 
diatcly  following  the  war  was  a  most  uncertain 
one.  Moreover,  the  increased  production  of  the 
country,  to  say  nothing  of  the  improvement  and 


dine  in  all  classes  and  lands  of  textile  prodr 
ucts.  Thus,  while  there  was  really  a  note- 
worthy increase  in  the  quantity  and  variety  of 
America's  manufactures,  the  value  of  the  out- 
put indicated  but  little  angmentatioa  In  1880, 
therefore,  the  value  of  our  textile  products  was 
but  about  $533,000,000,  an  increase  of  less  than 
^13,000,000  over  the  record  for  1870,  while  the 
importations  of  foreign  diy-^oods  amoimted  to 
almost  $136,000,000,  or  an  increase  of  nearly 
$38,000,000. 

It  was  during  the  next  few  years  that  the 
dry-goods  industry  began  to  attain  a  more 
Stable  position  in  the  commercial  world,  and, 
with  better  financial  conditions  and  more  mod- 
em methods,  not  only  in  the  manufacture,  but 
also  in  the  art  of  transacting  business,  the 
growth  of  these  interests  was  a  steady  record  of 
prosperity.  That  it  has  since  attained  to  con- 
siderable proportions  one  may  easily  discover 
bv  reference  to  the  later  census  reports,  for 
the  value  of  the  American  output,  whidi,  m 
1890,  was  $1,361,672,504,  by  1900  had  attained 
the  still  more  enormous  figiire  of  $1,637,484,484. 

In  this  review  of  the  history  of  one  of  the 
nation's  greatest  industries,  only  the  textile 
branch  of  the  subject  has  thus  far  been  consid- 
ered, whereas  the  dry.^Dods  merchants  of  to- 
day handle  a  multitude  of  articles  that  cannot 
be  included  in  this  classification.  In  fact,  the 
disposition  that  has  been  shown  by  the  large 
retail  houses  to  buy  and  sell  promiscuous  mer- 
chandise, intermixing  dry-goods  proper  with 
many  different  lines  of  trade,  makes  it  almost 
impossible  to  secure  anything  like  exact  figures 
respecting  the  value  of  the  anntial  distribution 
of  wares  through  these  sources.  The  latest 
census  report  divides  the  American  manufac- 
turing industries  into  363  distinct  classes,  and, 
of  these,  fully  one-sixth  enter  into  the  province 
of  the  modem  dry-goods  business. 

The  present  tendency  of  the  trade  is  away 
from  the  designation  "dry  goods.*  The  United 
States  census  no  longer  makes  returns  under 
this  title.  The  old-time  dry-goods  stores  have 
developed  into  department  stores,  and  the 
smaller  concerns  are  notion  stores,  while  men's 
clothing  and  women's  cloaks  and  suits  are  sold 


that  the  number  of  dry-goods  stores  then  was 
decreasing,  and  the  decrease  continues.  Trade 
grows  but  it  differentiates  and  much  of  it  is 
no  loncrer  denominated  dry-goods.  True,  there 
are  pros[>erous  dry-goods  journals,  but  the  name 
becomii%_  a  misnomer  for  them,  as  they  are 


developing  into  costume  journals,  supported  by  - 
Ae  advertisiBg  mainlv  of  manufacturers  of  al) 
classes  oi  appareL    The  day  of  buying  goods 


by  mail  without  any  thous 

being   a  part   of   the   dry-goods   trade.     I„    ....       

1903  edition  of  this  encyclopedia  it  was  noted      gai^ 


the 


by  the  yard  over  the  counter  for  household  us^ 
which  characterized  the  dry-goods  stores  of  the 
seventies,  is  gone.  Nearly  ^1  textiles  and  fab- 
rics are  now  made  up  in  factories  and  sold  as 
the  completed  articles.  There  are  stilt  a  few 
old-fashioned  people  who  go  and  pidi  out  the 
goods  and  have  tfaem  made  up  to  order,  but 
the  multitude  like  to  buy  made-up  goods,  be- 
cause they  can  see  the  finbhed  article  and  can 
get  it  quickly.  Because  of  the  tremendous 
expansion  of  business  and  of  new  methods  of 
manufacture  and  sale;  because  of  the  scientific 
development     of     advertising     and     frequent 


of  modem  dviliced 
humani^,  the  dry-goods  trade  is  being  lost  ia 
a  mutiplid^  of  subdivisions,  and  as  an  entity 
appears  to  be  doomed,  just  as  wet  goods,  as  a 
designation  of  a  class  of  business,  has 
disappeared.  See  Clothing  Industky;  Cotton; 
Caxfit  AMD  Rug  Industry;  Textiles;  Lace; 
Look  ;  Silk  ;  Weavimc 

DRY  PILE,  a  very  interesting  form  of  gal- 
vanic battery,  invented  by  De  Luc,  so  named 
from  the  fact  of  its  requiring  merely  a  slight 
moisture  among  its  leaves.  Various  kinds  of 
dry  piles  are  constructed.  A  very  excellent 
one,  Zamboni's  dry  pile,  is  made  in  the  follow- 
ing way ;  Some  sheets  of  "silver*  paper,  cov- 
ered on  one  side  with  rinc  foil,  are  moistened 
on  the  back  with  honey  or  glycerine  and  water, 
and  then  rubbed  over  with  vety  finely-powdered 
black  oxide  of  manganese.  iJiese  are  laid  one 
on  the  top  of  the  other,  the  silvered  side  of  one 
being  in  contact  with  the  oxide  of  manganese 
of  the  next.  They  are  then  cut  with  a  punch 
into  discs  of  about  an  inch  in  diameter  and 
they  are  put  into  a  glass  tube,  care  being  taken 
that  the  order  just  mentioned  is  preserved. 
The  tube  is  varnished  with  shellac  inside  and 
out  and  is  fitted  at  each  end  with  a  brass  cap 
through  which  passed  a  brass  piston  which  is 
set  down  firmly  against  the  paper  discs  in  the 
tube  and  .furnished  with  an  outer  knob.  From 
1,000  to  2,000  discs  may  be  used.  The  knob  at 
We  oxide-of -manganese  end  will  be  found  posi- 
tively electrified,  the  other  negatively.  A  pile 
containing  2,000  discs  will  charge  a  Leyden  jar. 
A  pile  of  40,000  discs  was  strong  enou^  to 
emit  a  succession  of  sparks  three-fiftieths  of  an 
inch  in  length,  to  charge  a  Leyden  jar  of  50 
square  inches  capacity,  and  thence  to  fuse  one 
inch  of  fine  platinum  wire.  The  honey  with 
which  the  [nper  is  saturated  is  intended  for 
a  hygromelric  substance.  If  the  pile  be  care* 
fully  kept  it  will  preserve  its  power  for  many 
years.  A  pile  of  this  type  with  2ft000  discs 
has  kept  a  pendulum  vibrating  between  two 
bells  so  as  to  keep  up  a  peri>etual  ringing  for 
several  years.  If  it  be  artificially  dried  it 
loses  it,  but  will  frequently  r^ain  it  when  a 
sufiident  amount  of  moisture  has  been  absorbed 
from  the  air.  Its  action  is  similar  to  that  of  a 
battery,  but  seems  to  have  no  chemical 
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effect,  as  s^ine  solutions  subjected  to  its  cur- 
rent for  severd  days  remain  unchanged;  and 
the  most  delicate  vegetable  coloring  matters  are 
unaffected.  An  examination  of  the  pile  shows 
that  it  resembles  a  conductor,  neutral  at  the 
centre,  one  extreme  negative  and  the  other  posi- 
tive. The  activity  of  the  instrument  b  in- 
creased by  artificial  heat  and  is  more  marked 
in  summer  than  in  winter.  The  principle  of  the 
dry  pile  is  made  use  of  in  Bohnenberger's  elec- 
troscope. Tv^o  short  dry  piles  are  set  side  by 
side  an  inch  or  so  apart,  with  opposite  poles 
uppermost,  the  whole  being  covered  with  a 
bell  glass,  Throu^  the  top  of  the  bell  glass 
passes  a  rod  having  a  knob  at  its  upper  extrem- 
ity and  a  strip  of  gold  leaf  at  its  lower  end, 
banging  between  the  poles  of  the  dry  piles. 
Then  any  substance  even  feebly  electric  is 
broueht  close  to  the  knob,  the  gold  leaf  in- 
stantly announces  its  electrical  nature,  whether 
positive  or  negative,  by  flying  to  the  pile  whidi 
presents  the  opposite  phase  of  electrification. 
This  electroscope  is  regarded  as  more  sensi- 
tive than  any  other.  See  Elxctric  Battebt; 
Elbctbicity;  Electric  Storage  BATTEiy. 

DRY  POINT,  a  sharp-pointed  steel  needle 
or  instrument  used  by  engravers  to  incise  fin? 
lines  directly  upon  the  copper  plate  without  first 
coating  it  with  etching- ground.  The  dry  point 
docs  not  cut  into  the  metal  but  divides  it,  form- 
ing a  sort  of  furrow  with  elevated  riches  on 
each  side.  These  are  afterward  scraped  ofi 
where  the  effect  is  to  be  gray,  but  left  standing 
tor  strong  velvety  blacks.  This  tool  is  mu(£ 
employed  m  working  the  more  delicate  portions 
of  etchings  or  in  making  whole  pictures  on 
copper,  duled  'dry-point"  etchings,  and  vety 
frequently  also  as  a  retouching  tool  on  add- 
bitten  plates. 

DRY    POINT    ETCHINGS.      See    En- 


DRY  ROT,  a  popular  name  for  the  decay 
of  teascoed  timber  and  for  certain  forms  of 
decay  of  the  trees  while  still  standing.  The 
latter  Idnd  is  caused  mainly  by  species  of  shelf- 
fungi  and  toadstools,  which  aJso  attack  the 
stimips  of  various  trees.  Sap  rot  (Polystielis 
versicolor)  is  the  most  serious  of  all,  destroy- 
ing 75  per  cent  of  railroad  lies  in  use.  Eco- 
nomically, the  former  kind  is  the  more  import- 
ant, since  it  attacks  timber  after  it  has  been 
put  in  place  in  buildings.  In  such  cases  the 
floors  or  walls  may  collapse  with  more  or  less 
damage  to  property,  if  nothing  worse.  The 
fungi  producing  this  kind  of  dry  rot  are  species 
of  me  genera  Polyponts  and  Merulius,  which 
produce  similar  effects.  The  most  common 
IS  M.  lacrymani.  The  spores  germinate  in  the 
presence  of  moisture  and  the  branching  threads 
(mjpfe/iam)  penetrate  as  far  as  the  wood  is 
moist,  later  spreading  into  broad  sheets  and 
completely  ^destroying  the  fibre  of  the  wood. 
The  fungu*s  is  at  first  white  but  later  turns 
brownish-red.  producing  what  is  called  "red- 
striped"  timber.  Drying  only  temporarily 
checks  growth,  for  when  moisture  a^in  reached 
the  wood  the  fungus  recommences  its  work  of 
destruction.  The  wood  exposed  to  frequent 
dianges  of  moistening  and  partial  drying  is 
most  susceptible.  But  if  properly  seasoned 
and  then  protected  by  antiseptic  treatment  or 
good  paint,  will  be  exempt  unless  the  fungus 


has  already  gained  entrance.  In  floors  aad 
walls  only  dry  and  non-alkaline  sound-deaden- 
ing substances  should  be  used,  since  these  do 
not  favor  the  germination  and  growth  of  the 
spores  which  may  be  present.  Both  MeruUus 
and  Polyporus  are  classed  with  the  poisonous 
fungi. 

DRY  TORTUOAS,  tdr-too'CTs,  Florida,  a 
group  of  small  coral  keys  or  islets,  10  in  num- 
ber, at  the  western  end  of  the  Florida  Keys,  in 
the  Gulf  of  Mexico,  about  70  miles  from  Key 
West,  iat.  24°  36'  N.;  long.  82°  54'  W.  The 
principal  keys  are  East  Key,  Bird  Key  and 
Loggerhead,  and  are  a  part  of  Monroe  County. 
During  the  Civil  War  the  Federal  government 
confined  prisoners  at  Fort  Jefferson,  on  one 
of  the  islands,  and  this  practice  has  been  con- 
thtiied.  It  als'o  serves  as  a  quarantine  station. 
A  marine  laboratory  has  been  located  at  Log- 
geriiead  Key  since  1904  and  the  entire  group 
has  served  as  a  Federal  bird  station  since  IQOS! 

DRYAD,  in  Greek  mythology,  a  ii^mph  of 
the  woods;  a  deity  supposed  to  preside  over 
the  woods;  a  wood-nymph.  Dryads  differ  from 
hamadryads  in  that  the  latter  were  attached 
to  particular  trees,  with  which  they  were  born 
and  died. 

DRYANDER,  dru-an'dir,  Ernst.  German 
Protestant  theologian:  b,  Halle  1843.  He  re- 
ceived his  education  at  Halle  and  Tiibingen  and 
was  pastor  of  the  Evangelical  congregation  at 
Bonn  from  1879  to  1882,  In  the  latter  year  he 
removed  to  Berlin  as  pastor  of  the  Holy 
Trinitv  church  and  there  attracted  wide  atten- 
tion through  his  eloquence  in  the  pulpit.  He 
was  appointed  court  preacher  in  1898,  life 
member  of  the  Prussian  Upper  House  in  1901 
and  vice-president  of  the  Evangelical  Ober- 
kirchenral  in  1907,  He  wrote  'Prcdigten  iibcr 
das  christliche  Leben'  (3d  ed,  1890) ;  and  'Der 
erste   Brief  Jqhannis   in   Predigten  ausgelegt* 


.  _  plants  found  in  Alpine  and  Arctic 
regions  ;  they  arc  small,  prostrate  shrubs  with 
large  white  or  yellow  flowers ;  (3)  a  genus  of 
butterflies,  of  which  one  species  is  D.  pafhia. 

DRYBURGH,  the  ruin  of  a  Premonstruten- 
sian  abbey  in  Berwickshire,  five  miles  from 
Melrose,  on  the  Tweed,  it  contains  the  tombs 
of  Sir  Walter  Scott  and  his  son-in-law, 
Lockhart. 

DRYDBN,  JofaD,  English  poet,  dramatist 
and  critic:  b.  Aldwinckle  All  Saints,  North- 
amptonshire, 9  Aug.  1631 ;  d,  London,  1  May 
1700,  His  family  were  landed  gentry,  of  Puri- 
tan affiliations.  He  was  educated  at  West- 
minster School  and  at  Trinity  College,  Cam- 
bridge, where  he  probably  continued  in  residence 
until  1657.  He  then  settled  in  London,  which 
remained  his  home  until  his  death.  His  life  is 
exclusively  that  of  a  man  of  letters,  and  nray  be 
divided  into  ,three  periods:  I657-«l,  1681-% 
1688-1700.  In  the  first  of  these  he  is  primarily 
a  dramatist,  in  the  second  a  satirist  and  con- 
troversialist, in  the  third' a  translator. 

Dtyden's  first  known  work,  a  stilted  c\egy, 
'Upon  the  Death  of  the  Lord  Hastings.'  pub- 
lished in  1649,  is  written  in  a  style  marked  tgr 
conceits  of  the  school  of  Cowley,  and  with  its 
harsh  versificatioD  gives  no  promise  of  future 
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power.  His  real  career  opened  with  bis  resi- 
dence in  London,  when  he  b^;an  to  eke  out  bv 
literary  work  the  scanhr  income  (about  £40) 
that  be  inherited  from  his  fatlier.  In  16S9  he 
pubhshed  his  'Heroic  Stanzas  consecrated  to 
the  Memory  of  His  Hi^mess  Oliver.  Late  Ixird 
PrMector.'  The  author  was  probably  under  the 
influence  of  his  uncle,  Sir  Gilbert  Pickering, 
wtio  had  stood  Ingh  in  CrcMnwell's  favor.  In 
1660,  however,  Dryden  joined  the  throng  of 
poets  who  celebrated  the  return  ai  King  Cliarles 
n,  and  composed  his  'Astixa  Redux'  (1660), 
and  his  poem,  'To  His  Sacred  llajesty,  a 
Panegyric  on  His  Coronation*  (1661).  Hence- 
forth he  was  a  consistent  roy;aIist,  and  with  the 
possible  exception  of  a  short  interval  in  1680^1 
a  consistent  member  of  the  court  party,  until 
the  revolution  of  1683.  His  most  important 
non'dramatic  work  of  this  period,  'Annus  Mira- 
bills*  (1667),  celebrates  Ihe  naval  victories  over 
the  Dutch  and  the  great  fire  of  London  in  1666. 
Here  as  in  his  poem  on  Cromwell  Dryden 
adopts  the  four-line  stanza  of  Davenant's  'Gon- 
dibert,'  and  shows  the  influence  of  Davenant's 
direct  and  simple  s^le,  to  which  he  adds  a 
vigor  peculiarly  his  own. 

After  his  change  of  politics  Dryden  formed 
new  associations.  He  became  intimate  with 
the  family  of  the  Earl  of  Berkshire,  and  on  I 
Dec.  1663  married  his  daughter,  the  Lady 
Elizabeth  Howard,  thereby  gaining  a  substan- 
tial increase  in  his  income.  Scandal,  uncon- 
firmed by  any  decisive  evidence,  reports  that 
Dryden's  brioe  had  been  guilty  of  misconduct, 
and  that  the  marriage  proved  unhappy.  Diy- 
den's  numberless  sneers  at  marriage  may  be 
only  the  reflection  of  a  prevailing  fashion;  and 
surviving  letters  of  his  wife  show  her  to  have 
been  an  affectionate  mother.  The  three  sons 
bom  to  her  and  Dryden  died  within  a  few  years 
after  their  father,  leaving  no  descendants. 

At  the  Restoration  Dryden  turned  to  the 
drama  as  the  surest  avenue  of  success  for  a- 
young  author.  His  first  play,  'The  Wild  Gal- 
lant' (1663),  a  prose  comedy,  was  a  failure; 
his  second,  'The  Rival  Ladies'  (1663  or  1664), 
a  tragi-comedy  in  blank  verse,  with  some  semes 
in  rime,  had  better  fortune.  He  then  collabo- 
rated with  his  brother-in-law,  Sir  Robert  How- 
ard, on  'The  Indian  Queen'  (1664),  a  tragedy, 
or  more  strictly  a  "heroic  play^;  and  encour- 
aged by  his  success,  produced  indepoidently  a 
similar  ^y,  'The  Indian  Emperor'  (1664  or 
1665).  These  "heroic  plays,'  the  one  type  of 
drama  in  which  Dryden  excels  all  other  authors, 
are  always  written  in  the  heroic  couplet,  are 
half  operatic  in  tone,  and  with  no  pretense  at 
realism  attempt  to  reproduce  on  the  stage  the 
effect  of  an  epic  poem.  "Love  and  valor,*  to  use 
Dryden's  phrase,  are  the  subjects  of  them;  and 
their  drawing  of  character  is  strongly  affected 
by  that  of  TasSo  and  other  epic  poets  and  by 
that  of  the  French  romances  of  Calprenide  and 
Mile,  de  Scudiry.  These  short-lived  plays 
offend  our  present  taste  by  their  artifkjality  and 
insincerity;  in  their  own  time  they  pleased  a 
public  French  enough  to  enjoy  exaggerated  gal- 
lantry, English  enough  to  endure  bombast  and 
to  love  the  sight  of  singte  combats  and  battles 
on  the  sttigfi. 

Dryden  was  now,  with  the  possible  exception 
of  the  veterui  Davenant,  who  died  in  166&  the 
most  prominent  English  dramatist    About  1668 


he  became  a  shareholder  of  die  King's  Compai^, 
one  of  the  two  licensed  companies  of  players  m 
London,  on  condition  of  furnishing  them  three 
plays  a  year.  This  gave  him  an  annual  income 
of  £350  or  £400  until  the  burning  of  the  theatre 
in  1672,  when  theprofits  of  the  company  were 
much  reduced.  Tnough  he  did  not  fulfil  his 
part  of  the  contract  producing  Utile  more  than 
one  play  a  yearj  he  apparently  enjoyed  the 
benefits  of  it  until  1678,  when  he  deserted  his 
associates  and  gave  his  plays  to  their  rivals,  thir 
Duke's  Company.  The  great  success  of  'The 
Conquest  of  Granada'  (1670),  his  most  famous 
heroic  play,  probably  helped  to  reconcile  his 
partners  to  his  small  production, 

Dryden's  eminence  was  now  universally  rec- 

riied.  In  1662  he  had  been  chosen  a  member 
die  newly-founded  Royal  Society,  and  his 
early  poems  show  his  enthusiasm  for  natur^ 
science.  In  1668  he  was  appointed  to  the  posi- 
tions of  poet  laureate,  to  which  in  1670  was 
added  that  of  historiographer  royal :  the  two 
positions  yielded  a  salary  of  £200.  At  a 
later  date  he  received  an  additional  pension  of 
£100.  But  in  1671  his  dramas  were  assailed 
with  keen  ridicule  in  'The  Rehearsal,'  a  witty 
farce  by_  the  Duke  of  Buckiagham  and  some 
other  writers.  In  1673  he  was  humiliated  by  the 
success  of  a  poetaster,  Elkanah  Settle,  with 
a  bombastic  play  called  'The  Empress  of 
Morocco.'  When  Dryden  joined  Shadwell  and 
Crowne  in  writing  a  pamphlet  ridiculing  this 
drama,  Settle  retorted  with  equally  pungent 
satire  on  'The  Conquest  of  Granada.'  By  the 
contest  the  laureate  had  lowered  his  dignity 
and  had  gained  nothing.  Dryden's  ideas  were 
also  affected  by  French  critical  works  published 
at  this  time.  Hence  in  'Aureng-Zebe'  (1675), 
his  next  heroic  play,  he  adopted  a  more  natural 
style  and  then  abandoned  the  type  altogether. 
In  'All  for  Uve'  (1677)  he  treated  in  blank 
verse  the  familiar  subject  of  Antony  and  Cleo- 
patra, and  imitated  with  real  suocess  the  style 
and  character-drawing  of  Shakespeare,  but  the 
dramatic  technique  of  Comeille  and  Racine. 
This  play  remains  the  masterpiece  of  Restora- 
tion tragedy,  the  finest  result  of  the  French 
fluence   on   the   English   serious   drama.      Of 


edy  which  has  great  merits  of  style  and 
...ains  Diyden's  best  comic  writing. 
In  1668  Dryden  bad  published  his  most  im- 
portant prose  work,  "An  Essay  of  Dramatic 
Poesy.'  This  is  designed  to  uphold  the  r^u- 
tation  of  English  dramatists  and  to  defend  its 
author's  principles  of  composition.  Here  and 
in  numerous  smaller  critical  writings,  which  he 
continued  to  publish  all  through  his  life,  Dryden 
showed  himself  a  perfect  master  of  his  "other 
harmony"  of  prose.  In  critical  work  his  style 
has  never  been  surpassed  for  ease,  grace  and 
unassuming  difcnity.  It  is  of  so  modem  a  type 
that,  with  the  exception  of  an  occasional  phrase 
it  might  seem  the  creation  of  a  great  artist  ot 

Already  a  man  of  SO,  Dryden  has  as  yet  pro- 
duced none  of  the  poems  on  which  his  perma- 
nent fame  was  to  depend.  In  16B1  he  turrfed 
from  the  drama,  of  which  he  was  thoroughly 
weary,  to  political  satire,  and  brought  al!  his 
sldll  to  the  aid  of  the  Tory  government.  After 
the  defeat  of  the  Whigs  m  tbeb  effort  to  exr 
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dude  the  Duke  of  York  from  the  succession  in 
favor  of  the  Duke  of  Monmoutli,  their  IcRder 
Siafl«sbu[y  was  accused  of  high  treason  and 
in  November  1681  his  case  was  brought  before 
the  London  grand  jury.  At  this  time  Dryden 
issued  his  *  Absalom  and  Achitophel.'  In  this 
finest  of  political  satires  (written,  like  nearly 
all  his  later  work,  in  the  heroic  couplet,  and 
containing  about  1,000  lines),  under  the  trans- 
parent veil  of  a  scriptural  allegory,  he  gives 
portraits  of  the  leading  politicians  of  the  time, 
among  them  his  old  foe,  the  Duke  of  Bucking- 
ham.   Absalom  represents  McHunoub;  Achito- 


Shaftesbury  himself.  Though  the  poem  had  a 
wide  sale  and  probabI]r  affected  public  sentiment 
to  some  degree,  ii  failed  of  its  immediate  ob- 
ject, since  the  grand  jury  refused  to  indict 
Shaftesbury.  When  the  latter's  friends  had  a 
medal  struck  to  commemorate  his  liberation, 
Dnrden  published  a  second  satire,  'The  Medal' 
(I6S2),  hardly  inferior  to  its  predecessor.  In 
reply,  the  Whig  poet  Shadwell,  once  Drydcn's 
fnend,  assailed  him  with  scurrilous  abuse  in 
'The  Medal  of  John  Bayes.'  Dryden  now 
turned  against  Shadwell  his  tremendous  powers 
of  invective  and  in  'Mac  Flecknoe*  secured 
for  him  an  unpleasant  immortality.  He  closed 
this  series  of  great  satires  by  some  200  lines 
contributed  to  a  second  part  of  'Absalom  and 
AchitopheP  (1682),  by  Nahum  Tate,  in  which 
he  again  attacks  Shadwell  and  his  other  enemy. 
Settle,  under  the  names  of  Og  and  Doeg.  At 
about  the  same  time  he  turned  to  didactic  poetry 
and  in  'Religio  Laici'  gave  a  versified  defense 
of  the  doctrines  of  the  Church  of  England. 

In  February  1685,  the  Catholic  James  II 
ascended  the  throne.  During  the  same  year 
Dryden  became  a  Catholic.  For  this  conver- 
sion he  has  been  denounced  by  judges  whose 
opinion  conmiands  our  respect  as  a  hypocritical 
time-server.  Perhaps  he  himself  could  not  tell 
whether  he  changed  his  religion  from  convic- 
tion. Brought  up  a  Puritan,  he  was  by  nature 
a  sceptic.  His  morals  were  probably  htlle  bet- 
ter than  those  of  the  dissolute  young  noblemen 
whose  associate  he  was  proud  to  prc^aim  him- 
self. Such  a  man  could  have  no  clinging  at- 
tachment to  the  Church  of  Ejigland.     On  the 


of  mystery  in  religion,  he  could  find  it  possible 
to  accept  aiw  of  the  Catholic  dogmas.  He 
would  probably  not  have  become  a  Catholic 
except  for  the  pressure  of  external  circum- 
;  on  the  other  hand,  in  accepting  the 


increasing  acceptance  of  the  principle  of 
thority,  in  literature  as  in  religion.  He  gained 
no  new  offices  or  pensions  as  the  price  of  his 
adoption  of  Catholicism :  whether,  without  this 
change  of  faith  he  would  have  been  deprived 
of  those  that  he  already  possessed,  it  would  b« 
idle  to  discuss.  After  the  revolution  he  was 
steadfast  in  his  adherence  to  his  new  faith. 

Dryden's  conversion  bore  fruit  in  'The  Hind 
and  the  Panther>    (1687),  his  longest  original 


poem.  The  scheme  of  the  work,  a  poler 
lo^c  between  the  Hind,  representing  ti 
olic  Church,  and  her  adversary,  the  PaB 


Church  of  England,  is  absurd  enou^;  but  the 
book  contains  some  of  Drydcn's  best  poetry. 
His  defense  of  his  own  sincerity  shows  fervor 
and  pathos,  almost  suUimity;  it  is  his  nearest 
approach  to  the  "grand  style.* 

The  revolution  of  1688  Drought  nun  to  Dry- 
den's  wordly  prosperity.  Alrea^  an  old  man, 
he  was  deprived  of  his  salary  and  his  pension 
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new  government,  but  refraining  from  any  at- 
tack on  it.  He  returned  to  play-writing,  on 
which  since  1681  he  had  done  almost  nothing. 
But  his  latest  dramas^  though  one  of  them,  ^Don 
Sebastian'  (1689),  nvals  'All  for  Love'  in  po- 
etic merit,  had  comparatively  sm^l  popular 
success.  He  found  a  surer  support  in  work  as 
a  translator.  This  he  had  begun  in  1680  with 
three  pieces  in  a  small  volume  of  'Ovid's  Epis- 
tles,' and  had  continued  by  various  contribu- 
tions to  poetical  miscellanies.  He  now  under- 
took, with  aid  from  other  'eminent  hands,*  a 
complete  version  of  Juvenal  and  Persius,  which 
was  published  in  1692.  Dryden  himself  trans- 
lated live  satires  of  Juvenal  and  the  whole  of 
Persius,  and  wrote  a  long  prose  preface  on 
'The  Original  and  Progress  of  Satire,* 
compiled  from  Casaubon  and  other  scholars. 
He  next  turned  to  what  is  perhaps  his  greatest 
single  achievement,  a  complete  translation  of 
Virj^l,  which  he  began  in  1693  and  which  ap- 
peared in  a  stalely  folio  volume  in  1697.  This 
work  was  hailed  with  enthusiasm  on  its  appear- 
ance, and  has  never  been  superseded  as  the 
standard  English  version  of  the  greatest  Latin 
poet.  Dryden's  'Virgil*  has  indeed  none  of  the 
grac«,  tenderness  and  *high  seriousness"  of  the 
original;  in  the  ^Bucolics'  and  'Georgics'  it 
is  markedly  inferior.  But  his  ^MnciS'  is  a 
masterpiece  of  animated  narrative',  the  easy, 
buoyant  verse  carries  the  reader  forward  with 
no  thought  of  constraint.' 

In  the  same  year  Dryden  produced  his  great 
ode,  'Alexander's  Feast,'  the  finest  lyric  poem 
of  the  period  between  Milton  and  Wordsworth. 
He  adopts  the  irregular  'Pindaric*  structure 
made  fashionable  by  Cowley,  but  transforms  it 
by  his  own  genius.  The  poem  is  not  easi^ 
appreciated  f^  modem  readers,  who  in  lyric 
poetry  instinctively  look  for  either  the  expres- 
sion of  moral  ideas  (Wordsworth),  of  intense 
passion  (Shelley),  or  of  sensuous  beauty 
(Keats).  Dryden  gives  none  of  these,  but  in- 
stead a  rapid  series  of  flashlight  pictures,  each 
expressed  in  verse  that  by  its  music  suggests 
the  scene  described.  No  poem  has  a  more 
youthful  vigor  than  this  ode  by  the  weary 
dramatist  and  satirist  of  sixty-six. 

Dryden  next  set  to  work  on  a  volume  of 
translations  and  adaptations  from  Chaucer, 
Boccaccio,  Ovid  and  Homer  that  was  published 
in  1700  under  the  title  of  'Fables,  Ancient  and 
Modem.'  This  last  product  of  his  pen  has  an 
enduring  charm.  Here  the  old  poet  is  a  teller 
of  tales  in  dear,  simple,  melodious  language, 
such  as  was  not  to  reappear  durii^  the  whole 
century  that  followed  him. 

Dryden  died  on  1  May  1700.  After  an  im- 
pressive funeral  he  was  laid  to  rest  in  West- 
minster Abbey,  in  the  "Poets'  Comer,*  near  the 
grave  of  Chaucer. 
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After  the  death  of  Milton  in  1674  Dryden 
WU  the  addiowledged  chief  of  English  men  of 
letters.  During  the  18th  century  bis  fame  even 
increased,  so  that  when  Scott  wrote  in  1808 
that  Dryden  left  "a  name  second  only  to  those 
of  Milton  and  Sliakespeare,"  he  merely  echoed 
a  received  opinion.  With  the  rise  of  roman- 
ticism, D^den's  reputation  sank,  until  to-d^  he 
is  probably  the  least  read  of  (he  greater  Eng- 
lish poets;  certainly  far  less  than  Pope,  with 
whom  it  is  most  natural  to  compare  him.  He 
indeed  lacks  the  highest  poetic  qualities.  He 
expresses  no  great  moral  or  soaal  ideas;  he 
bad  little  sympathetic  or  intuitive  knowledge  of 
human  nature, —  hence  the  comparative  weak- 
ness of  his  dramas, —  and  no  feeling  for  the 
beauty  of  the  external  world.  His  greatness  is 
primarily  one  of  technique.  He  had  a  sense  of 
style,  a  literary  temperament,  an  ardent  love 
for  good  literature,  which  increased  in  him  with 
advancing  years.  Owing  to  this  he  gradually 
developed  a  poetic  diction  of  his  own,  whic^ 
with  its  clearness,  strength  and  genuine,  though 
restricted  melody,  became  ihe  model  for  Pope, 
and  so,  directly  and  indirectly,  for  the  whole 
18di  century. 

As  a  critic,  Dryden  is  of  the  highest  rank. 
Himself  familiar  with  contemporary  French 
critics,  he  did  much  to  introduce  their  ideas 
into  England.  Hence  Dr.  Johnson  terms 
him  "the  father  of  English  criticism,  the  writer 
who  first  tau^t  us  to  determine  upon  prin- 
ciples the  merit  of  composition."  Yet,  though 
the  founder  of  English  dogmatic  criticism,  Dry- 
den was  himself  no  dogmatist ;  continually 
shifting  his  point  of  view,  he  can  be  classed  as 
a  disaple  of  no  one  sdiool.  Unlike  his  suc- 
cessors, he  distinctly  recognised  that  literary 
ideas  are  necessarily  modified  by  changing  con- 
ditions of  time  and  country.  A  lover  of  all  the 
great  English  poets,  he  has  left  appreciations  of 
Shakespeare  and  Chaucer  that  in  their  way  have 
never  been  surpassed. 

In  person  Dryden  was  short  and  plump;  he 
retained  his  rosy  cheeks  until  past  middle  life. 
He  was  3  man  of  kindly  nature,  whom  his  com- 
panions loved,  and  whom  his  enemies  hated 
rather  because  of  literary  and  political  rivalry 
than  for  any  personal  reasons.  He  is  best 
remembered  not  as  a  successful  writer  of  in- 
decent comedies  or  as  a  fierce  controversialist, 
but  as  a  genial  old  man,  enthroned  in  his  great 
chair  at  Will's  CofEce  House  as  "judge  of  wit.* 
See  Absolom  and  Ackitofhel;  Alexander's 
Feast;  Hind  and  the  Pantheb,  The;  Mac 
Flecxnoe;  Au.  for  Love. 

Bibliography.— Edirtofw:  The  only  com- 
plete edition  of  Dryden's  works  is  that  of  Sir 
Walter  Scoit  (18  vols.,  Edinburgh  1808  and 
1821),  re-edited  by  Professor  Saintsbury  (Edin- 
burgh 1882-93).  Saintsbury  retains  all  Scoil's 
material  and  makes  numerous  corrections  and 
additions,  but  is  not  always  trustworthy  in  de- 
tails. Of  (he  poems  aside  from  the  dramas, 
there  are  four  easily  accessible  editions.  The 
most  complete  is  the  Cambridge  edition,  edited 
by  G.  R.  Noycs  (1  Vol.,  Boston  1909)  ;  it  con- 
tains all  Dryden's  poems  and  poetical  transla- 
tions, together  with  about  half  of  his  prose  es- 
says. The  Aldine  edition  (5  vols.,  London) 
omits  the  'Virgil,'  and  the  Globe  edition,  edited 
hy  W.  D.  Christie  fl  vol.,  London  1870,  and 
often  reprinted)  omits  all  the  translations  from 


tbc  Grede  and  Roman  poets.  These  Aree  edi- 
tions are  all  in  modernized  spelling;  they  con-- 
tain  good  notes  and  biographical  introductions: 
the  Cambridge  edition  includes  the  essentiak 
of  the  commentary  contributed  by  Scolt  and 
Christie.  The  Oxford  edition,  edited  by  John 
Sargeaunt  (1  vol.,  Oxford  1910),  reprints  to 
the  ori^nal  spelling  the  poems  and  poetical 
translations,  except  the  'Virgil,'  but  contains 
no  memoir  or  explanatory  notes.  The  "Virgil* 
is  included  in  the  World's  Classics  series  (1  vol., 
London  1903).  Saintsbury  has  edited  eight  of 
the  best  dramas  in  the  Mermaid  series  (2  vols., 
London  1904).  G.  R.  Noyes  has  edited  five  of 
the  best  dramas,  with  Buckingham's  'Rehearsal,' 
in  'Selected  Dramas  of  John  Dryden'  (Chi- 
cago 1910).  W.  P.  Ker  has  edited  the  most 
important  prose  works  in  'Essays  of  John 
Dryden'  ((Oxford  1900).  The  text  of  most  of 
these  is  also  given  in  Everyman's  Library,  No. 
568.  Biography:  Sir  Walter  Scott's  'Life  of 
Dryden,'  in  the  first  volume  of  his  edition, 
remains  the  best  Dr.  Johnson's  (in  his 
'Lives  of  the  Poets')  is  still  valuable  for  its 
admirable  criticism.  It  is  best  read  in  the  edi- 
tion of  G.  B.  Hill  (3  vols.,  Oxford  1905),  the 
notes  to  which  correct  Johnson's  frequent 
errors  as  (o  matters  of  fact.  Malone  carefully 
investigated  all  details  of  Dryden's  life  and 
published  the  results  in  the  first  volume  of  his 
edition  of  'The  Critical  and  Miscellaneous 
Prose  Works  of  John  Dryden'  (London  1800). 
His  work,  itself  unreadable,  is  the  foundation 
of  all  later  biographies.  Saintsburys  account 
of  Dryden  in  the  English  Men  of  Le((ers  series 
contains  good  literary  criticism.  Criticism: 
There    are    notable     essays    on     Dryden    by 


Beljame,  in  his  'Le  Public  et  les  Hom- 
ines de  Lettres  en  Angleterre  au  dixhuiti^me 
siicle'  (Paris  1883),  mves  an  invaluable  ac- 
count of  the  poet's  work  as  conditioned  by  his 
environment  See  also  Frye,  'Dryden  and  the 
Critical  Canons  of  the  Ejghteenth  Century' 
(Lincoln,  Neb..  1907).  A  bibliography  finds  a 
place  in  the  'Cambridge  History  of  English 
LiKraiure'    (New  York  1912). 

Geokce  R.  Noyes,  _, 
Associate  Professor  of  Slifvic  Languages,  Uni~ 
versify  of  California, 


d.  1911.  He  was  educated  at  Yale  and  enterea 
the  insurance  business.  He  founded  the 
Widows  and  Orphans'  Friendly  Society  in  1873, 
which  was  succeeded  in  1875  by  the  Prudential 
Life  Insurance  Company.  Under  his  manage- 
ment this  company  became  one  of  the  great- 
est of  its  kind  in  the  United  States.  In  1896 
and  1900  Dryden  was  a  presidential  elector  and 
in  1902-07  was  United  States  senator.  He  be- 
came interested  In  several  commercial  and  in- 
dustrial companies  and  helped  to  organize  the 
Public  Service  Corporation  of  New  Jersey.  He 
published  some  lectures  and  speeches  and  the 
volume  'Addresses  and  Papers  on  Life  Insur- 
ance and  Other  Subjects'  (1909). 

DRYDEN,  N.  Y.,  villajre  in  Tompkins 
County,  on  the  Lehigh  Valley  Railroad,  36  miles 
southeast  of  Auburn ;  noted  principally  as  a 
health  resort  on  account  of  its  mineral  spring!. 
The  Southworth  Library  is  a  public  institution. 
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DRYING  HACHIHBRT— DUAL  PERSONALITY 


The  witerworks  and  ac«tylene-ga*  plant  are 
owned  by  the  municipality.  The  village  of  Free- 
ville,  noted  for  the  Georse  Junior  Republic 
<(j.v.),  is  nearby.    Pop.  709. 

DRYING  MACHINERY.  Drying  ma- 
chines and  processes  have  become  very  com- 
mon in  the  industries.  Time  is  alwa^  a 
valuable  element  in  every  factory,  and  artificial 
dryers  supply  methods  of  hastening  production. 
One  of  the  simpler  methods  of  arying  is  by 
eravity,  as  practised  in  the  recovery  of  metals 
from  slimes,  b:^  settling  tanks  and  vacuum 
filters.  Absorption  by  temporary  mixture  or 
contact  with  a  dry,  absorbent  substance,  as 
sawdust,  is  accomplished  on  the  blotting  paper 
principle  in  some  trades.  The  chemist  often 
employs  a  desiccating  substance,  as  quicklime, 
placing  it  in  the  same  vessel,  below  the  sub- 
stance which  is  to  be  dried ;  large  clay  articles, 
as  toilet  fixtures,  arc  dried  on  this  principle. 
Condensation  by  refrigeration  is  another  drying 
process,  illustrated  in  Gayley's  air-drying  ap- 
paratus for  blast  furnaces.  (See  Blast  Fua- 
NACE).  a  familiar  form  of  dryer  is  termed  the 
hydro-extractor  or  centrifugal  machine.  A  wet 
substance,  as  laundry,. is  rotated  in  a  basket  at 
high  speed,  and  the  water  thrown  out  by  centri- 
fugal force.  Many  sorts  of  drying  mechanisms 
depend  on  natural  evaporation,  mechanically 
assisted.  The  atmosphere  is  capable  of  taking 
up  moisture  to  the  point  of  saturation.  The 
more  dry  air  can  be  placed  in  contact  with  a 
thing  in  a  g^ven  time,  the  quicker  will  it  take 
ap  the  moisture  so  that  it  disappears.  Therefore 
blowers  and  exhaust  fans  are  utilized  to  dry 
wet  and  moist  goods  in  a  great  number  of 
manufacturing  operations,  on  the  same  prin- 
ciple that  the  old-time  washerwoman  hung  her 
clothes  on  a  line  in  the  wind.  Another  method 
is  to  move  the  goods  through  the  air,  and  con- 
veyor dryers  are  especially  economical  when 
the  goods  have  to  be  transported  to  another 
rart  of  a  factory  for  a  following  operation. 
Pressure  is  in  many  cases  a  satisfactory  means 
of  drying.  It  is  used  in  garbage  utiliiation 
works  to  expel  the  moisture,  as  for  making  a 
fertilizer  from  kitchen  refuse. 

The  application  of  heat  is  of  course  the  most 
natural  process  of  drying,  and  is  made  use  of 
in  countless  ways.  The  steelmaker  heats  air  in 
great  dieckered  stoves  to  assist  the  operations 
of  the  blast  furnace  with  a  hot  blast ;  boilers, 
radiators,  stoves  and  heaters  of  practically  end- 
less forms  are  used  in  the  majority  of  trades 
for  drying  purposes.  Kilns  and  roasting  fur- 
naces are  made  with  rotating  cylinders  through 
which  material  is  passed  until  the  last  vestige 
of  moisture  is  removed.  Hot  ovens  and  long 
heated  tunnels  are  other  devices  for  the  same 
purpose.  In  both  brickmaking  and  soap  manu- 
facture the  hot  tunnel  is  serviceable.  The 
?apermaker  runs  the  continuous  strip  of  paper 
rom  the  fourdriner  machine  between  hot 
calendar  rolls  to  dry  thoroughly  his  product  in 
a  few  seconds.  The  lumber  dealer  is  satisfied 
with  storing  his  lumber  in  specially  constructed 
buildings  where  the  drying  up  of^  the  sap  can 
be  accomplished  in  a  few  weeks  or  months. 
Manufacturers  of  cotton  and  woolen  cloths, 
bleachers,  dryers  and  practically  all  handlers  of 
textiles  have  to  resort  to  dryers  to  hasten  their 
production.  The  printer  has  to  put  dryer  in  his 
mks,  and  keep  his  pressroom  hot  and  his  paper 


diY-  The  brickmakcr,  cement  manufacturer, 
tilemaker,  etc..  all  depend  on  kilns  of  some  sort 
to  rid  their  material  of  moisture.  It  would  re- 
quire a  complete  encyclopfedic  account  of  all  the 
manufacturing  processes  in  use  to  exhaust  the 
details  of  methods  and  mechanisms  for  drying 

DRYNESS,  in  painting,  a  formal  or  hard 
style  of  drawir^;  and  lack  of  harmony  in  color- 
ing. It  is  the  antithesis  of  a  free  style  in  draw- 
nig.  It  is  also  revealed  in  sculpture  which  is 
wanting  in  roundness  of  form  and  in  general 
softness  of  outline.  Before  the  techniques  of 
painting  and  sculpture  were  developed  such 
dryness  was  almost  universal,  and  is  thus  a 
characteristic  of  all  earlv  schools,  although  it  is 
often  found  in  later  schools.  In  these  its  ap- 
pearance is  largely  to  be  attributed  to  individual 
temperament 

DRYOBALANOPS,  drl-fi-bal'a-nops,  a 
small  genus  of  trees  found  in  the  Malay  Archi- 
pelago. The  principal  species  is  remarkable  as 
the  source  of  the  Borneo  or  Sumatra  camphor, 
which  is  found  filling  cracks  and  crevices  in  the 
wood.    See  Camphoh. 

DRYOPTERIS,  a  widely  distributed  genus 
of  ferns,  numbering  upward  of  500  species,  of 
which  more  than  a  dozen  are  found  in  the 
United  States,  including  the  male  fern.  Their 
only  economic  use  is  in  medicine.     The  active 


like  bodies.  The  action  is  lai^ely  on  the  tape- 
worm, for  which  parasite  this  drug  is  mven. 
Poisonous  symptoms  sometimes  are  produced 
These  are  pain,  muscular  weakness,  purging, 
collapse  and  even  death.  Temporary  .blindness 
has  been  produced  by  male  fero. 

D'SA',  Hanoel  Francis  Xavier,  Portu- 
guese-Indian educator:  b.  Moira,  Goa,  25  Nov. 
1874.  He  was  educated  m  the  elemental^  schools 
of  Moira,  also  at  Uapu;a,  Saint  Xavier's  Col- 
lege, Bombay,  Bombay  University,  and  the 
Papal  Seminary,  Kandy,  Ceylon.  He  was  or- 
dained to  the  priesthood  in  1904,  was  attached 
to  Gloria  Church  and  has  been  principal  of 
the  Antonio  de  Souza  School,  Mawwon,  Bom- 
bay, since  1904.  He  has  published  'Documents 
concerning  the  Concordat  of  I886<  (1907); 
'Ditficulties  Solved  concerning  Double  Jurisdic- 
tion in  Bombay)  (1907)  ;  ^History  of  the  Catho- 
lic Church  in  India'  (Vol.  I.  1910).  He  is  a 
contributor  to  'The  Catholic  EncyclMtedia,'  the 
Catholic  Herald  of  Calcutta  and  the  Anglo- 
Lttsitano. 

DUAL,  in  grammar,  that  number  or  inflec- 
tion which  is  used  in  some  languages  when  two 
things  are  spoken  of,  whilst  another  number 
(the  plural)  exists  to  express  many.  The  dual 
in  some  languages  is  a  firmly-established  gram- 
matieal  form,  as  in  the  classical  Greek;  in  other 
languages  it  is  used  onlf  in  certain  cases  with 
certain  words,  or  only  f  amt  traces  of  it  are  to  be 
recognized.  The  Sanskrit  has  a  dual  number. 
Of  modern  languages  which  have  a  literature, 
Arabic  is  the  only  idiom  which  has  retained  it 
The  Anglo-Saxon  had  a  dual  in  the  declension 
of  the  first  and  second  personal  pronouns;  for 
example,  icit,  we  two;  gil,  you  two;  warw,  of 
us  two ;  iticer,  of  you  two. 

DUAL  PERSONALITY.    See  PeksonaIt 

ITY  AMD  1TB  DlSOUms. 
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DUAL  PUSPO^E  CATTLB— DUANB 


DUAI.  PURPOSB  CATTLE.  See  CATTL4t  that  vfastsoever  manifestations  of  dualism 
exist  in  ancient  j^hilosophy  depend  on  an  en- 
tirely different  principle.  This  principle  is  the 
distinction  between  form  and  matter.  The  first 
crude  attempts  at  cosmology  on  the  part  of  the 
Ionian  School  brought  everything  back  to  ixie 
fundamental  principle  —  water  or  air  or  fire  or 
the  tinbounded,  as  the  case  might  be.  An- 
axa^oras  made  the  first  step  toward  dualist 


DUALINE,  an  explosive  compound  con- 
taining 30  parts  of  fine  sawdust,  20  of  saltpetre 
and  50  of  tiitrogiycerin.  Also  called  dualin- 
dynamite.     See  Explosives;   Nitboclycekin. 

DUALISM,  the  philosophical  opinion  that 
the  ultimate  components  of  the  laiiverse  are  two 
in  number,  or  fall  into  two  fuDdaraentally  dis< 
ttnct  classes.  In  modem  tiroes  the  line  of 
cleavage  between  the  halves  of  the  dualistic 
world  has  usually  separated  the  mental  from 
the  material.  The  l?th  century  view  of  the  uni- 
verse under  the  aspect  of  substance  naturally 
caused  dualism  to  assume  the  form  of  a  belief 
in  the  existence  of  just  two  fundamental  sub- 
stances, mind  and  matter.  This  was  the  opinion 
of  Descartes  and  of  Locke.  In  the  rationalistic 
school  of  the  Continent  as  well  as  the  empiricist 
school  of  Britain,  it  soon  became  obvious  that 
the  correspotidenccs  between  the  worlds  of  mind 
and  of  matter,  as  exhibited  in  experience  and 
conduct,  were  not  subject  to  an  easy  explanation 
on  the  basis  of  the  existing  t3^e  of  dualism. 
Accordingly  the  continental  rationalism  was 
either  forced,  as  in  occasionalism,  to  fall  back 
upon  the  honesty  and  the  continual  intervention 
of  God,  or  else,  as  in  the  philosophies  of  Spinoza 
and  Leibnitz,  to  discard  dualism  altogether.  The 
British  school  similarly  progressed  out  of  dual- 
ism, first  by  Berkeley's  denial  of  the  substantial 
character  of  matter,  and  later  by  Hume's  denial 
of  the  substantial  character  of  mind.  A  partial 
recrudescence  of  the  dualism  of  substance  is  to 
be  found  in  Kant's  philosophy  of  things  — in 
themselves.  At  present  a  substantive  view  of 
the  mind  is  characteristic  of  the  dualism  of  Wil- 
liam McDougall.  However,  it  may  be  said  in 
general  that  since  the  18th  century  the  notion 
of  substance  has  come  to  play  a  _proEressively 
smaller  part  in  the  question  of  monism  and  dual- 
ism. The  modern  formulation  of  the  question 
is ;  Are  there  two  mutually  exclusive  orders  of 
being,  the  one  mental,  the  other  material  ?  While" 
the  agreement  on  this  point  is  not  by  any  means 
complete,  there  is  a  strong  and  growing  tend- 
ency, not  only  among  those  of  an  absolute 
idealist  trend  of  thought,  but  also  among  rela- 
tivists such  as  William  James  and  realists  such 
as  Holt  and  Perry,  to  regard  the  elements  en- 
tering into  the  combinations  of  the  material 
world  and  the  components  of  menial  states  as 
not  necessarily  different.  Mind  and  matter,  in 
a  philosophy  of  this  type,  are  complexes  of  the 
same  subject  matter,  but  are  viewed  from  dif- 
ferent aspects  or  are  ordered  in  a  different 
manner. 

The  most  interesting  form  of  latter-day 
dualism  is  that  of  Bergson  (q.v.).  Bergson's 
philosophy  is  based  on  a  sharp  contrast  between 
the  mental,  possessing  the  continuity  of  memory, 
which  allows  the  present  as  it  were  to  contain 
the  ijast,  and  the  material,  the  subject-matter  of 
physical  science,  forming  a  kinematographic 
succession  of  spatial  arrangements  of  particles. 
In  his  earlier  writings,  the  distinctness  of  these 
two  worlds  is  emphatically  asserted,  but  more 
recently  he  has  come  to  regard  matter  as  an 
arrested,  atrophied  manifestation  of  the  same 
vital  impulse  that  constitutes  life  and  mind. 
Bemon  thus  forsakes  dualism  for  monism. 

Dualism  is  not  necessarily  a  cleavage  along 
the  mind-matter  plane.     Accordingly  we  find 


making  reason  —  albeit  a  reason  or  order  but 
imperfectly  distingaished  from  the  objects 
ordered  —  the  principle  of  the  tmiverse.  Plato 
carried  this  dualistic  trend  to  its  logical  con- 
sequences, and  distinguished  between  the  ideas, 
representing  order  and  form,  and  the  evil  prin- 
ciple of  not  being  ordered  and  shaped  by  them. 
While  Aristotle  did  not  directly  entity  his 
forms,  he  made  such  a  sharp  distinction  be- 
tween form  and  matter  that  he  may  justly  be 
called  a  dualist.  This  dualism  was  accentuated 
in  the  excessive  formalism  of  the  scholastics. 

DliaHsin  is  fomid  in  ethics  as  well  as  in 
ontology.  Its  ediical  aspect  is  the  recognition 
of  separate  fundamental  principles  of  good  and 
evil.  It  is  especially  characteristic  of  Zoroas- 
trianism,  and  elsewhere  is  usually  a  borrowing 
from  Persian  sources.  The  strife  between  Or- 
muzd  and  Ahriman  becomes  in  Christianity  the 
strife  between  good  an<t  Satan.  Manicheeanism, 
which  was  peculiarly  under  Zoroastrian  influence 
had  this  dualism  as  its  keynote,  and  Satan  was 
not  so  subordinated  to  God  as  in  the  more  nor- 
mal forms  of  Christianity.  (SeeMoNiBM).  Con- 
sult McDougall,  'Body  and  Mind'  (New  York 
1011),  and  the  bibliographies  to  Metaphysics 
and  Philosophy. 

NoRBEitT  Wiener, 
Editorial  Staff  of  The  Ameticana. 


1797.  He  established  a  settlement  at  Duanes- 
burg  in  1765 ;  took  up  the  practice  of  law,  and  . 
became  prominent  in  his  profession.  Having 
bought  a  considerable  amount  of  land  in  the 
territory  known  as  the  New  Hampshire  grants, 
now  included  in  the  State  of  Vermontr  he  was 
one  of  the  principal  advocates  of  New  York's 
right  to  that  territory;  and  when  New  York 
officials  were  driven  out  by  Ethan  Allen  and 
his  followers,  Duane  was  the  leader  of  those 
who  induced  the  legislature  to  declare  the  Ver- 
monters  traitors  and  outlaws.  He  was  elected 
to  the  first  Continental  Congress,  and  was  a 
member  of  the  Congress  throughout  its  exist- 
ence. He  was  a  stipporter  of  ue  conservative 
party,  believing  in  the  English  form  of  govern- 
ment and  opposed  to  republicanism,  and  he 
stood  against  the  signing  of  the  Declaration  of 
Independence,  striving  to  delay,  and  if  possible 
prevent,  separation  from  England.  He  returned 
to  New  York  after  its  evacuation  by  the  British, 
and  was  the  first  mayor  under  the  new  charter 
(1784-89) ;  was  a  member  of  the  committee  to 
draft  the  State  constitution  of  New  York;  sat 
in  the  State  senate  1782-85  and  1789-90;  and 
was  United  Slates  district  judge  1789^. 

DUANB,  James  Chatham,  American  mili- 
tary engineer:  b.  Schenectady.  30  Jtme  1824;  d. 
New  York,  8  Nov.  1897,  He  was  graduated 
from  West  Point  in  1848,  and  was  mstructor 
there  for  a  time.  He  wac  engineer  in  charge 
with  [he  Utah  expedition  1858,  and  served  in  the 
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Gvil  War  with  the  Armv  of  the  Pototnac  and 
the  Army  of  the  South.  In  1865-68  he  had 
charge  of  the  construction  of  defenses  at  the 
eastern  entrance  to  New  York  harbor;  was 
lighthouse  engineer  for  the  northeast  Atlantic 
coast,  and  superintendent  of  fortifications  in 
Uaine  and  New  Hampshire ;  in  1886  he  became 
chief  of  engineers  with  the  rank  of  brigadier- 
Kcneral,  and  retired  in  1888.  From  1888  to  1897 
he  was  one  of  the  Croton  aqueduct  conunis- 
sioners.  He  was  the  publisher  of  'Manual  for 
Engineer  Troops'  (1862). 

DUANE,  WiUiam.  American  politician:  b. 
near  Lake  Champlain,  N.  Y.,  1760;  d.  Philadel- 
phia, Pa.,  24  Nov.  183S.  He  was  educated  in 
Ireland,  learned  printing,  and  in  1784  went  br 
seek  his  fortune  in  India.  He  rapidly  amassed 
property;,  and  became  editor  of  an  Indian  jour- 
nal, entitled  the  World.  Having  taken  sides 
against  the  local  govenunent  in  a  dispute  with 
some  of  its  troops,  he  was  seized  and  sent  to 
England,  and  his  large  fortune  was  confiscated. 
His  attempts  at  redress  were  unsuccessful,  and 
be  remained  in  England  as  editor  of  the  Gen- 
eral Advertiser,  subsequently  met^ed  in  the  Lon- 
don Times.  In  179S  he  returned  to  America, 
and  became  editor  of  the  Aurora,  published  at 
Philadelphia,  which  was  made  by  his  able  man- 
agement the  most  influential  organ  of  the 
Democratic  party;  so  much  so,  that  JefFersou 
attributed  to  its  vigorous  support  his  own  elec' 
tion  to  the  Presidency.  The  change  of  the  seat 
of  government  from  Philadelphia  to  Washing- 
ton caused  the  Aurora  to  decline  in  political 
importance.  Jefferson  appointed  Duane  lieu- 
tenant-colonel in  1805.  In  the  War  of  1812  he 
served  as  adjutant-Keneral  Duane  retired  from 
its  editorship  in  ISSS,  and  then  traveled  through 
the  republics  of  South  America.  On  bis  return 
he  published  'A  Visit  to  Colombia'  (1826). 
His  other  works  include  'Military  Dictionary' 
(1810);  'Handbook  for  Riflemen'  (1813); 
■Handbook  for  Infantry'  (1813),  which  were 
for  some  time  standard  authorities. 


his  refusal  Co  allow  the  government  deposits  .„ 
the  United  States  Bank  to  be  removed  without 
the  authorization  of  Congress.  He  served  also 
as  a  trustee  and  director  of  Girard  College. 

DUBAN,  du-Un,  Jacques  Filix,  French 
architect:  b.  Paris,  14  Oct.  1796;  d.  Bordeaux, 
20  Dec.  1870.  He  studied  under  Debrel,  and 
his  first  work  of  importance  was  the  completion 
of  the  Palais  des  Beaux  Arts,  in  the  execution 
of  which  he  is  charged  with  having  sacrificed 
harmony  of  proportion  and  strength  to  a  fond- 
ness for  ornamentation.  In  1845  he  was  em- 
^oyed  in  the  restoration  of  the  ancient  chateau 
of  Blois,  and  in  1848  was  appointed  architect  of 
Uie  Louvre.  The  facade  on  the  river  side,  and 
Hit  Apollo  Gallery,  were  restored  from  his 
plans. 

DU  BARfiY,  du  bft're',  Jeanne  Bicu, 
Comtesse,  a  French  courtesan,  mistress  of  Louis 
XV:  b.  Vaucouleurs.  19  Aug.  1746;  d.  Paris,  6 
Dec  1793.  She  was  the  daughter  of  Anne  Btcu 
Rancon,  the  wife  of  a  domestic,  and  because  of 


her  beatity  succeeded  in  gaining  the  patronage 
of  the  Abb*  Arnaud  who  sent  her  to  school  at 
a  convent.  Here  she  gained  a  very  slight  edu- 
cation, and  left  when  she  was  15  years  of  age. 
Her  first  emplo^ent  was  as  lady's  maid  to 
Madame  de  la  Garde,  and  next  at  a  milliner^s 
shop  in  the  rue  de  Saint  Honore.  Here  she 
lived  as  a  courtesan  under  the  name  of  Mile. 
Lange,  and  soon  attracted  by  her  charms  the 
adventurer  Jean,  Comte  du  Barry,  who  made 
her  his  mistress.  She  presided  over  his  gam- 
bling house  with  great  brilliance  until  the  fame 
of. her  beauty  and  wit  reached  the  ears  of  Kins 
Louis  XV,  who  immediately  became  enamored 
of  her.  She  was  presented  at  court  and  in- 
stalled as  his  official  mistress  in  1760.  For 
form's  sake  the  king  had  her  married  to  the 
brother  of  the  Comte  du  Barry  and  her  position 
was  thus  secured  Her  influence  at  court  be- 
came very  powerful  and  for  five  years  she 
reigned  supreme.  Important  offices  and  privi- 
leges were  in  her  gift  and  the  courtiers  aliased 
themselves  to  win  her  regard.  After  the  death 
of  Louis,  she  retired  from  court  to  a  convent 
near  Meaux,  but  at  the  intercession  of  the 
queen  was  restored  to  the  magnificent  chateau 
of  Lucienues.  Here  a  throng  of  leading  men 
assembled  to  do  her  homage;  among  them 
Franklin,  and  the  Emperor  Joseph  11.  She  re- 
ceived also  a  pension  from  Louis  XVI  and  her 
court  was  gay  and  brilliant.  On  the  outbreak 
of  the  Revolution  she  fled  to  England,  but  re- 
turned to  attend  to  the  matter  of  her  stolen 


jewels.  She  was  immediately  arrested  by  the 
revolutionarv  tribunal,  condemned  to  death  and 
executed.    The  conflicting  estimates  of  the  Du 


Barry  are  difHcult  to  reconcile.  She  was  gay, 
witty,  of  a  frank  and  pleasing  manner  and 
seductive,  sensuous  beauty.  It  is  doubtful 
whether  her  political  intrigues  had  any  deeper 
origin  than  her  desire  to  _please  her  tavontes 
and  gratify  her  own  vanity.  It  is  estimated 
that  her  luxuries  and  her  liberality  to  the  arts 
cost  France  35,000,000  livres.  The  'Lettres  et 
Anecdotes'  ascribed  to  her  are  unauthentic 
Consult  Goncourtj  'La  Du  Barn"'  (Paris  1880)  ; 
Vatel,  C,  'Histoire  de  M™  du  Barry  d'apres 
ses  papiers  personnels'  (Versailles  1880,  con- 
taining a  bibliography  of  sources)  ;  Douglas,  R., 
'Life  and  Times  of  M""  Du  Barry'  (London 
1896), 

DU  BASTAS.  dii'bar'ta.  Quillaunie  Sal- 
luate,  French  poet:  b.  Montfort.  in  the  depart- 
ment of  Gers.  1544;  d.  Iviy,  14  March  159a 
He  undertook  various  diplomatic  missions  to 
foreign  courts  for  the  Huguenot  cause:  fought 
in  the  Huguenot  army  and  was  killed  in  the 
battle  of  Ivry.  His  fame  rests  upon  two  epic 
poems,  the  second  unfinished,  entitled  'La 
semaine*  (The  Week)  and  'La  seconde  se- 
maine.'  The  first,  which  is  far  the  better  of 
the  two,  describes  the  creation  of  the  world;  the 
second  the  period  from  the  creation  to  the  in- 
carnation of  Christ.  These  poems  were  very 
popular  in  France,  and  in  1598  Joshua  Sylvester 
translated  them  into  English. 

DU  BELLAY,  Jeui,  ib5n  du  belli.  French 
cardinal  and  statesman:  b.  1492;  d.  Rome.  16 
Feb.  1560.  He  enjoyed  the  favor  of  Francis  I, 
and  was  sent  as  ambassador  to  Henry  VIII  of 
England  and  the  Pope,  Paul  HI.  Hebecame 
*ishop  of  F  -.-..,... 
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lJeiit«t»Dt-genera)  of  the  kingdom  dorbK  the 
absence  of  Fraacis,  who  was  engaged  ^auut 
the  Emperor  Charles  V  in  Provence.  Falling 
into  disgrace  on  the  death  of  this  king,  he  re- 
tired to  Rome.  Du  Bellay  protected  and  en* 
couraged  letters,  and  it  was  at  his  suggestion 
that  the  College  of  France  was  founded-  Rabe- 
lais was  atta<£ed  to  his  estabtistunent. 

DUBBS,  Joseph  MeuTT,  American  clergy- 
man ;  b.  North  Whitehall,  Pa.,  S  Oct.  1838;  d. 
1910.  He  was  graduated  at  Franklin  and  Uar- 
shall  College  1856,  and  at  the  Mercersbnrg 
Theological  Seminary  1859.  After  several  pas- 
torates in  the  Reformed  Church  he  became  in 
1875  professor  of  history  and  archxology  in 
Franklin  and  Marshall  College,  He  was  a 
member  of  various  ethnographic  and  historical 
societies  in  the  United  States,  Great  Britain  and 
France,  and  published  'Historic  Uannal  of  the 
Reformed  Church>  (1885)  ;  'Home  Ballads  and 
Metrical  Versions'  (1888);  'Why  am  1  Re- 
formed?* (1889);  'Leaders  of  the  Reforma- 
tion- n900)  ;  'The  Reformed  Church  in  Penn- 
sylvania' (1902),  etc 

DUBLIN,  capita]  of  Ireland  (Irish.  Saile 
athd  clialk,  the  town  of  the  Ford  of  the 
Hurdles i  DHbh-linit,  Black  Pool;  Eblona  of 
Ptolemy),  is  60  miles  west  of  Holyhead,  121 
mites  west  of  Liverpool  and  334^  miles  by  rail 
and  water  from  London.  Up  to  1891  the  area 
was  3,733  acres,  and  circtmiference  about  nine 
miles.  In  that  year  the  boundaries  were  ex- 
tended.   Present  area  7,911  acres. 

Geology. —  The  central  parts  of  the  city  rest 
upon  alluviat  soil,  and  the  remainder  upon 
boulder  clay.  Beneath  is  the  carboniferous 
limestone  plain  which  so  largely  occupies  the 
central  region  of   Ireland. 

Description.—  Dublin  is  situate  on  the  Liffey 
(formerly  Anna  Liffey,  from  the  Irish  Abkainn 
Liffe),  which  divides  it  into  two  nearly  equal 
parts,  amidst  beautiful  surroundings.  Before  it 
IS  the  broad  expanse  of  Dublin  Bay  about  10 
miles  in  width,  on  the  left  Howtn,  a  high 
rugged    promontory,    on    ttie    rirfit    Bray  —  a 

Sretty  seaside  resort  — and  the  Wicklow 
lountains,  which  become  a  range  of  undulating 
hills  runninp  down  into  beautiful  fertile  plains 
in  the  neighBorhood  of  the  city.  Inland  are  the 
level  prairie- like  stretches  which  make  up  the 
■counties  of  Kildare  and  Meath.  The  river 
divides  the  city  and  Is  spanned  by  10  bribes, 
the  most  important  being  O'Connell  Bridge,  the 
link  between  O'Connell  street  (or  SackvilJe 
street)  — a  very  wide  thoroughfare  —  and 
Westmoreland  street,  College  Green  and  Graf- 
ton street.  These  four  streets  form  the  heart 
of  the  city. 

Public  Buildings.—  Dublin  has  many  public 
buildings  of  architectural  and  historic  mterest. 
^e  Bank  of  Ireland,  formerly  the  Parliametit 
House,  is  a  nearly  semi-circular  structure  cover- 
ing one  and  one-half  acres.  Its  special  feature 
IS  a  noble  Ionic  colonnade  147  feet  long.  If  is  a 
good  example  of  the  beauty  of  simple  classic 
severity.  The  Custom  House  on  the  Liffey  is 
a  fine  granite  pile  in  the  Doric  order,  sur- 
mounted by  a  dome.  The  Four  Courts  is  a 
cluster  of  buildings  affording  accommodation 
lo  the  Courts  of  Chancery,  Queen's  Bench, 
Exchequer  and  Common  Pleas.  There  is  a 
central  edifice  witfi  a  dome  ornamented  by  24 
graceful  Corinthian  columns,  and  various  other 


buildings  separated  by  courtyards.  The  Na- 
tional Library  of  Ireland  and  Museum  of 
Science  and  Art  are  twin  building  in  the  style 
of  the  13tb  century  classic  renaissance,  llie 
other  public  buildings  which  deserve  mention 
are  the  Ro^l  Hospital,  Kilmainham,  a  home  for 
army  pensioners ;  Birmingham  Tower,  and 
Chapel  of  Dublin  Qistle;  Dublin  University 
(q.v.)  ;  National  Gallen-;  Mater  Misericordic 
Hospital;  College  of  Surgeons;  King's  Inns; 
and  Royal  University  building. 

Honumenti. —  Ndson's  Pillar  is  a  column 
supporting  a  statue  of  Nelson,  the  whole  being 
134  feet  nigh.  A  number  of  statues  are  from 
the  chisel  of  Foley,  the  most  important  being 
those  of  O'Connell,  Grattan,  Burke,  Goldsmith, 
Lord  Carlyle,  Stokes,  Sir  William  Corri^an, 
Lord  Gougb,  Lord  Iveagh  and  the  Prince  Con- 
sort. There  are  statues  by  Sir  Thomas  Farreli, 
the  most  notable  tiiose  of  Sir  John  Gray,  Sir 
Alexander  U'Donald,  Smith  O'Brien  and  Barry 
Sullivan.    A  statue  to  Father  Mathew,  the  tem- 


O'Connell  Street.  There  i:  _  _ 
Testimonial  in  Phcenix  Park,  an  obelisk  205 
feet  high.  There  are  some  curious  statues  of 
no  artistic  but  great  historic  interest.  The  one 
to  King  William  III  is  celebrated.  Exciting 
political  feeling  W  being  erected  in  com- 
memoration of  the  battle  of  the  Boyne,  it  has 
at  various  times  been  treated  with  indignity.  It 
has  been  blown  up  with  gmipowder,  pulled 
down  with  ropes,  and  once  even  tarred  and 
feathered.  At  the  instance  of  Ur.  Sexton, 
when  lord  mayor  of  Dublin,  it  was  painted  and 
surrounded  with  an  iron  railing. 

Cbnrchas.— The  largest  and  most  import- 
tarn  architecturally  is  Saint  Patridc's  Cathedral, 
a  beautifnl  Gothic  structure  commenced  be- 
tween 1220  and  12i50  on  the  foimdation  of  an 
older  church  of  the  same  name.  The  design 
is  a  Latin  cross  of  graceful  proportions.  The 
church  consists  of  nave,  choir  and  transnits — 
all  of  which  have  aisles  —  and  a  Lady  chapel. 
Though  frequently  restored  it  retains  the  main 
features  of  the  original  building.  Swift,  its 
famous  dean,  watched  over  it  wim  great  care. 
Its  present  excellent  condition  is  due  to  the  late 
Sir  Benjamin  I.,ee  Guinness,  who  in  1864  had  it 
repaired  at  the  cost  of  £150,000.  It  is  the  chief 
place  of  Protestant  warship  in  Dublin.  (Hirist 
Church  Cathedral,  a  beautiful  example  of  early 
Ei^lish  Gothic  passing  from  the  Norman,  was 
founded  in  1038  by  Sitric,  Danish  king  of  Dub- 
lin. Time  played  havoc  with  the  origmal  build- 
ing, of  which  the  present  is  but  a  portion.  Be- 
tween 1181  and  1225  it  was  remodelled,  and  the 
part  of  the  older  structure  still  in  existence  be- 
longs to  this  period.  Between  injudicious  res- 
torations and  natural  decay  it  had  fallen  into  a 
wretched  state.  The  great  restoration  which 
took  place  in  1871-78  ts  due  to  a  public- spirited 
citizen,  Henry  Roe.  There  are  many  line  mod- 
em churches,  but  none  possesses  exceptional 
architectural  merit.  The  Roman  Catholic  cathe- 
dral in  Marlborough  street  is  a  lar^^  building 
of  the  Doric  order.  Tfie  Presbyterian  church 
at  Rutland  square  is  handsome  and  ornamented 
with  a  fine  steeple.  The  Augnstiuian  church  in 
Thomas  street  is  remarkable  for  its  tower  and 
steeple  160  feet  high.  In  the  tower  there  is  a 
richly  carved,  lofty  arched  recess  and  doorway 
which  has  a  striking  effect.     Saint  Audoen's 
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Church,  High  street,  is— tiftet  the  calbidnils 

—  of  most  note  historically.  Saint  Mary's, 
Haddington  road ;  Saint  Peter's,  Fhibsboro ; 
and  the  small  Gothic  chapel  in  Dublin  Castle 
are  buildings  of  merit 

Art  and  Literary  InstitDtioiu. — The  Pic- 
ture Galkry  in  Mernon  square  contains  a  good 
collection  of  pictures  and  statuary.  It  is  a  state 
institution  and  free  to  visitors.  Native  art  is 
.fostered  by  the  Royal  Hibenuan  Academy,  in 
which  there  is  a  yearly  exhibition  of  Irish 
work.  The  Museum  of  Science  and  Art,  a  state 
institution,  possesses  antiquities  illustrating  life 
in  early  Ireland  from  the  Stone  to  the  Bronxe 
Age.  Of  special  interest  are  the  examples  of 
gold  work,  the  most  notable  being  the  Tara 
Brooch,  the  Cross  of  Cong  and  the  cover  or 
shrine  of  Saint  Patrick's  Bell.  The  ornamental 
work  on  these  is  remarkable  for  delicacy  and 
beauty.  The  Ro^al  Irish  Academy,  a  literary 
and  scientific  society ;  the  Royal  Dublin  Society, 
Kgiicultural  and  scientific ;  Royai  Society  of  An- 
tiquaries; and  Dublin  Naturaluts'  Field  Club 
are  important  non-academic  associations:  There 
is  also  a  society  for  advancing  the  study  of 
music,  called  Che  Royal  Irish  Academy  of  Music. 

Librariea.— The  following  are  the  principal 
Dublin  libraries,  with  an  approximation  of  the 
number  of  volumes  contained  in  the  larger 
ones:  Dublin  University  Library,  iSOfiOQ  vol- 
umes, many  valuable  MSS.,  including  the  Book 
of  Keils;  National  Libratv  of  Irdand,  Royal 
Irish  Academy  Library,  Marsh's  Library  and 
Kii^s  Inns  Library.  There  are  also  small  but 
useful  municipal  libraries. 

Parks.— There  are  two  of  size,  one.  Saint 
Stephen's  Green,  being  situate  in  the  centre  of 
the  dty,  about  one-quarter  square  mile  to  area, 
the  other  the  Phoenix  Park  (from  the  Irish 
Fionn  tiiig',  clear  water),  on  the  west  side  and 
adjiMning  the  city.  The  latter  is  very  large  and 
of  great  natural  beau^.  It  is  seven  miles  in 
circumference.  The  valley  of  the  Liffey  runs 
along  one  side,  presenting,  with  the  Dublin 
Hills  in  the  background,  a  series  of  delightful 
views.  In  it  are  the  residence  of  the  lord 
lieutenant  of  Ireland,  the  chief  secretary  to  the 
lord  lieutenant,  and  the  under  secretary,  the 
Ordaauce  Survey  barracks,  Ro3^1  Irish  Con- 
stabulary  depot,  Hibernian  School  for  the  Sons 
of  Soldiers,  Zoological  gardens  and  a  number 
of  criclKt  and  football  grounds. 

Municipal  Affkin. —  The  local  Eovcmmeot 
of  the  city  is  carried  on  by  the  lora  mayor,  20 
aldermen  and  60  councillors ;  these  represent 
20  wards.  Though  the  corporation  has  spent  a 
good  deal  in  providing  cheap  houses  for  the 
poorer  citizens,  and  though  private  benefactors 

—  notably  Lord  Iveagh  —  have  also  helped, 
there  is  still  a  pressing  need  for  suitable  ac- 
conunodation  for  artisans  and  laborers.  Apart 
from  the  waterworks,  the  venture  which  has 
been  attempted  is  the  electric  lighting  of  the 
city,  Historical  documents  in  the  archives 
have  been  published  in  10  volumes,  entitled 
<The  Ancient  Records  of  the  Gty  of  Dublin.' 
The  city  returns  four  members  to  Parliament. 
The  first  diarier  was  received  in  1171,  and 
many  since,  in  all  102. 

Education.^  Of  first  importance  is  Dublin 
University,  with  its  one  College  of  tbe  Trinity, 
lodged  in  a  large  group  of  buildings  in  the 
heart  of  the  city.    Founded  in  1591  by  Elizabeth, 


with  funds  derived  fnnn  esdieated  estates,  it 
has  always  been  the  chief  teaching  institution 
in.  Ireland  and  numbers  among  its  students 
such  famous  men  as  Ussher,  Swift,  Burke, 
Goldsmith,  Emmet,  Moore,  Ledcy-  Prior  to 
1873  the  Provostship,  Fellowship  and  Founda- 
doa  scholarships  could  be  held  oa\y  by  the 
members  of  the  Protestant  communion.     The 

Evernment,  subject  to  Parliament,  is  in  the 
ads  of  the  provost  and  senior  fellows,  act- 
ing in  conjunction  with  the  visitors.  The  gen- 
ate  consists  of  the  chancellor  and  the  doctors 
or  masters,  who  keep  their  names  on  tbe  books. 
The  council  consists  of  the  provost,  or  vice- 
provost,  and  16  elected  senators. 

The  Royal  University  of  Ireland,  a  state  in- 
stitution, is  Rot  a  teaching  body,  but  examines 
and  confers  degrees.  Its  graduates  are  mostly 
students  iiQia  the  Catholic  University,  a  college 
controlled  by  the  Jesuit  Fathers,  and  from  the 
Queen's  colleges  of  Corl^  Belfast  and  Galway, 
besides  ladies  from  various  conventual  and  pri- 
vate schools.  It  is  governed  by  a  cfaanceUor, 
vice-chancellor  and  a  senate  of  35  members. 
Alexandra  College,  Saint  Mary's  College  and 
Loreto  Convent,  Saint  Stephen's  Green,  provide 
higher  education  for  ladies.  The  Christian 
Brothers'  schools,  the  Erasmus  Smith  schools, 
Saint  Andrew's  College^  Wesley  College,  King's 
Hospital  and  convent  schools  are  the  chief 
agents  for  secondary  education;  the  more  ele- 
mentary being  supplied  by  state  schools  under 
the  Board  of  National  EdUcatioiL  with  clergy- 
men as  managers.  There  is  a  fine  municipal 
technical  school,  a  Roval  College  of  Science 
and  a  smaller  municipal  technical  school. 

Commerce,  Industries  and  Transit. —  Dub- 
lin is  not  a  city  of  great  manufacturing  activity. 
Brewing  and  distilling  are  its  chief  industries. 
The  chief  brewery  is  that  of  Guinness  &  Co., 
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Its 


£6,000,000,  and  its  yearly  output 
I,3iX),000  barrels.  Steam  barges  convey  the 
beer  from  the  brewery,  which  is  situate  on  a 
shallow  reach  of  the  Liffey,  to  the  vessels  in 
the  harbor.  There  are  about  3,300  hands  em- 
ployed. The  chief  distilleries  are  John  Jameson 
&  Co.,  and  the  Dublin  Whisky  Distillery  Co.; 
both  do  a  large  export  trade.  Jacob  &  Co., 
biscuit  makers,  are  an  important  industry,  with 
a  large  foreign  tradt^  sending  biscuits  as  far  as 
San  Francisco  and  employing  thousands.  The 
manufacture  of  Irish  poplin  is  still  a  source  of 
profit  and  has  received  an  impetus  lately  from 
the  general  desire  among  Irish  people  to  help 
native  industries.  There  is  a  large  export 
trade  in  provisions  and  live  stock  and  there  are 
wood  and  leather  manufactures. 

The  four  trunk  railways  of  Ireland  meet  in 
Dublin  and  are  connected.  Two  canals,  which 
traverse  the  central  plain,  also-tcrminafe  here. 


lem.  It  is  connected  by  steam  packet  with  Bel- 
fast Glasgow,  Liverpool,  Holyhead,  Bristol, 
Corlc,  Plymouth,  Southampton,  London  and 
Havre.  The  docks,  with  the  exception  of 
Spencer  dock,  Ringsend  basins  and  Royal  Caital 
docks,  are  controlled  by  the  Port  and  Docks 
Board.  Alexandra  Basin  has  a  depth  at  low 
water  of  24  to  26  feet. 

Hiatory. —  The  early  history  of  Dublin  is 
the  history  of  the  stranger  in  Ireland.    Before 
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Ae  dose  of  the  8tli  century  Ehwish  pintes  be- 
gan tbetr  raids  on  the  coast,  the  m<Hia*teries, 
which  contained  -raluable  vessels  of  ^Id,  beinc 
their  special  prey.  From  the  8th  to  the  lOm 
GCDturies  they  held  Dublin,  and  early  records 
are  full  of  accounts  of  conflicts  with  the  native 
Irish.  In  1014  King  Brian  Boroihme  ("Boru*] 
defeated  the  army  of  Sitric,  the  Dlmish  IdnR, 
at  Clontarf,  a  place  now  a  part  of  the  d^. 
This  event  seenis  to  have  been  a  severe  blow 
to  the  prestige  of  the  Danes,  llie  arrival  of 
the  Normans  in  1169  introduced  a  new  element 


s  with  subjects  and  nei^^bori.    In  thk 

he  was  aided  by  English  allies.  Dublin  was 
subsequently  attacked  by  Hasculf,  the  last  of 
her  Danish  kings,  and  bis  defeat  and  death  put 
an  end  to  their  dominion.  Front  diis  time  the 
city  retnuned  the  stronghold  of  the  English 
settlers;  the  decayed  caatles  studded  over  the 
counties  Dublin,  Kildare  and  Meath  bear  silent 
witness  that  the  occupation  was  not  a  peaceful 
one.  From  Plantagenet  to  Stuart,  history  tells 
of  innumerable  battles  and  sldrruishes  between 
the  inhabitants  of  Dublin  and  the  septs  of  the 
Wicklow  Mountains,  the  O'Byraes,  O'Tooles, 
Kavanaghs  and  others.  How  strenuous  the 
life  of  a  citizen  must  have  been  is  evidenced  by 
frequent  record,  such  as — 'The  Uayor  and 
ligfat-anned  dtiiens  inarched  out  aaiast  the 
O'Tooles  and  were  forced  to  retreat>  At  the 
Reformatian  most  of  the  English  in  Dublin 
conformed,  though  the  descendants  of  the  Nor- 
man  settlers  in  other  parts  of  Ireland,  mergod 
in  the  native  races,  adhered  to  the  old  faith. 
This  intensified  the  hatred  between  the  English 
in  Dublin  and  their  Celtic  neighbors.  The  sue- 
cess  of  the  military  operations  at  the  end  of 
Queen  Elizabeth's  reign  followed  by  the  exten- 
sive confiscation,  and  the  plantation  of  Scotch 
and  English  settlers,  which  beginoing  wttli 
Elizabeth  waa  continued  by  James  1  and 
Charles  I,  helped  to  make  the  citizens  more  se- 
cure: The  failure  of  the  tnsnrrecUon  of  1641 
and  the  subsequent  war  increased  this  security. 
Till  tfae  Commonwealth  Dublin  remained  a 
walled  town  with  little  change  of  appearance, 
but   with   the   Restoration   began   its   evolutten 


mained  in  the  country  were  without  property  or 
civil  rights  and  sank  into  apathy  and  general 
wretchedness.  This  state  of  things,  as  it  en- 
sured peace,  favored  the  growth  of  the  city, 
and  in  the  16th  century  Dublin,  as  we  now 
know  it,  grew.  To  this  period  belongs  a  spell 
of  commercial  activity  which,  however,  owing 
to  hostile  legislation  of  the  Englbh  Parliament 
at  the  instance  of  English  manufacturers,  did 
not  continue.  Before  the  union  with  England 
the  Iridi  caintal  was  a  city  of  first  importance, 
not  only  as  a  commercial  centre,  but  also  as  a 
place  of  literary  and  dramatic  activities  —  pro- 
ducing its  own  plays  and  its  own  operas.  Hie 
union  had  a  disastrous  effect,  tile  wealthy  resi- 
dential classes  following  the  Parliament  to 
London.  The  abortive  insurrections  of  1798 
and  1803  are  indicative  of  the  national  unrest 
of  the  time.  The  history  of  Dublm  in  the  earl- 
ier 19th  century  seems  to  be  a  record  of  con- 
tinued decline.  "Utackeray,  who  paid  it  a  visit 
in  1842;  says  — "A  handsome  town,  with  fewer 
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inhabitants,  it  is  impossible  te  see  o 
day."  In  1847  occurred  the  attempted  rising 
headed  by  John  Mitchell  and  others,  and  in  186/ 
another  resort  to  arms  took  place. 

It  is  risl^  to  generalize  upon  the  composite 
population  of  a  capital,  but  Dublin  people  ni^ 
be  fairly  described  as  good-humored,  unenthusl- 
astic  and  not  very  energetic  PoHtical  or  rC- 
ligioos  acerbities  do  not  interfere  with  social 
bwmony.  Wages  in  general  among  the  Ubor- 
ing  class  are  small,  and  there  is  much  poverty 
of  a  depressing  kind.  Within  recent  years  there 
has  been  a  marked  revival  in  library  matters, 
and  — apart  from  the  Gaelic  League  — a  school 
of  new  writers  has  arisen  whose  aspirations  are 
of  Ireland  and  for  Ireland  The  Gaelic  League, 
a  powerful  organization,  whose  objects  are  the 
revival  of  the  Irish  language  and  the  study  of 
Irish  history,  and  many  of  the  members  of 
which  were  deeply  implicated  in  the  rebellion 
of  1916,  has  its  headquarters  in  the  city.  Pop. 
(1901)  29a638;  (1911)  304,802,  of  whom  & 
per  cent  are  Roman  Catholics. 

The  Revolt  of  1916.— Coind dent  with  the 
attempt  of  Sir  Roger  Casement  (q.v.),  with 
German  assistance  to  land  aims  and  ammuni- 
tion in  the  west  of  Ireland,  a  serious  revtdt 
broke  out  in  tfae  capital,  and  in  some  other  parts 
of  the  country.  It  was  organized  by  the  Sinn 
Fdners,  the  ulti^'radical,  physical- force  nation- 
alist organixation,   and  was  begun   on  Easter 


of  the  dly  occupied  by  the  insurgents.  An 
Irish  republic  was  proclaimed,  and  a  provi- 
sional government  appointed.  An  attadc  on 
Dublin  Castle  was  repulsed.  The  authorities, 
while  c<%uizant  of  collusion  between  the  Ger- 
man government  and  the  Sinn  Feiners  and 
apprehensive  of  armed  revolt,  were  taken  un- 
awares by  the  suddenness  of  the  outbreak;  mili- 
tary law  was  prodaimed,  all  available  troops 
were  hurried  from  the  Curragh  Camp,  and  the 
work  of  attempting  to  reoccupy  the  parts  of  the 
city  taken  by  the  rebels  began.  On  tfae  day  fol- 
lowing the  outbreak  a  gunboat  on  the  Liffey 
shelled  Liberty  Hall,   the  headquarters   of   the 


rebds,  and  cavalry  charged  them  in  Sackville 
street  Severe  fighting,  great  loss  of  life  among 
soldiers,  rebels  and  peaceful  citizens  alike,  ana 


many  destructive  fires  ensued;  but  on  May  1  the 
revolt  terminated  with  the  surrender  of  Provi- 
sional President  Pearse  who  at  the  same  time 
advised  the  insurgents  to  lay  down  arms.  In 
addition  to  this  1,000  arre^  were  made.  The 
casualties  among  the  military  were  IS  killed 
and  352  wounded,  and  among  the  non-military 
population  there  were  1,930  casualties,  with  200 
killed  The  end  of  the  revolt  was  followed  by 
B  visit  to  Dublin  of  Premier  Asquith,  and  1^ 


the  rebellion,  see  Iseland. 

Bifaliograidiir. —  Cosgrave  and  Strangwaj*, 
'Dictionary  of  Dublin* ;  Falkiner,  'The  Phtenix 
Park  Proceedings  of  toe  Royal  Irish  Academy, 
1901>;  Gilbert,  ^History  of  Dublin'  (3  vols,); 
Gilbert  'Viceroys  of  Ireland' ;  Halliday,  'Scan- 
dinavian Dublin' ;  Harris,  'History  of  Dublin' ; 
Lewis,  'Topographical  Dictionary' ;  Thorn's 
'Dublin  Directory.    Ancient  Recortb  of  the  C'tr 
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of  Dublin*  (10  vols,)  :  Warburton,  Whitela* 
&  Walsh,  'History  of  Dublin'  (2  vols.)  ;  Saint 
Patrick's  Cathedral,  and  Christ  Church  Cathe- 


p.  167  { 1884)  :  Gerald,  '  Pictorial  Dublin* 
(1897)  ;  Chart,  ^Dublin  in  the  Medixval  Towns 
Series'  (1907). 

ToRK  Condon, 
Assistant  Librarian  National  Library  of  Irtloitd. 
DUBLIN,  UniverBity  of.  The  first  Uni- 
versity of  Dublin  was  founded  tn  1320  in  con- 
nection with  Saint  Patrick's  Cathedral.  Hav- 
ing no  endowment,  and  owing  to  changes  in 
government  and  religion  ihroiwhout  the  coun- 
try, the  university  gradually  declined,  until  it 
ceased  to  exist  in  the  reign  of  Elizabeth.  The 
present  university  was  founded  in  1591,  when 


Elizabeth  for  the  incorporation  of  the 
of  the  Holy  and  Undivided  Trinity."  This  tui- 
lege  is  stated  in  the  charter  to  be  incorporated 
as  the  "mother  of  an  university*  whence  it  ap- 
pears that  it  was  intended  to  be  only  the  first 
of  a  number  of  colleges  to  be  afterward  estab- 
lished in  connection  with  the  same  university, 
the  senate  of  which  is  incorporated  by  a  char- 
ter distinct  from  that  of  Trinity  College.  Up  to 
this  lime,  however,  no  other  such  colleges  have 
been  established,  so  that  Trinity  Collef(e  alone 
still  enjoys  the  rights  of  the  university.  Al- 
though Elizabeth  promised  much,  little  was  done 
by  the  Crown  for  the  support  of  the  institution. 
^e  suppressed  monastery  of  All  Hallows  was 
given  to  the  new  university  and  a  fund  was 
raised  among  the  Irish  nobles.  Under  James  I 
more  aid  in  monev  and  lands  was  given  to  the 
school.  In  1637  cnauges  were  made  in  the  coa- 
stitution  of  the  university. 

The  members  of  the  corporation  consist  of 
a  provost,  7  senior  fellows,  27  junior  fellows 
and  70  foundation  scholars.  The  management 
of  the  college  is  entrusted  to  the  provost  and 
'  senior  fellows  in  conjunction  with  the  visitors 
and  the  council,  the  last  named  body  consisting 
of  the  provost,  four  senior  fellows,  four  junior 
fellows,  four  professors  who  are  not  fellows 
and  four  other  members  of  the  senate.  The 
senate  of  the  university,  as  incorporated  by 
royal  charter,  consists  of  "the  chancellor  of  the 
university,  or,  in  his  absence,  of  the  vice-chan- 
cellor, and  such  doctors  or  masters  of  the  urn- 
versi^  as  shall  have  and  keep  their  names  on 
the  books  of  Trinity  College.*  The  senate  pos- 
sesses, under  prescribed  conditions,  the  right  of 
electing  the  chancellor  of  the  university.  It  is 
also  the  body  which  grants  degrees,  subject  to 
the  sanction  of  the  college  board  and  of  the 
caput  of  the  senate.  This  latter  body  consists 
of  the  chancellor  or  vice-chancellor,  provost  (or 
vice -provost),  and  the  senior  master  non-regent, 
and  every  member  of  the  caput  has  the  right  of 
refusing  a  degree  Iq'  a  veto.  The  fellows  are 
appointed  for  life.  The  senior  fellows  are  pro- 
moted from  the  number  of  the  junior  fellows  In 
order  of  seniority,  and  every  vacancy  among 
the  junior  fellows  is  filled  up  by  the  provost  and 
senior  fellows  after  a  strict  examination  for 
12  days  in  mathematics,  pure  and  applied,  ex- 
perimental sciences,  classics,  with  Heorew  and 
cognate  languages,  and  mental  and  moral  sci- 
ence. The  scholars  are  chosen  from  among  the 
tmdergraduates,  after  an  exunination  in  pure 


uiplied  mathematics  and  logic  or  experi- 
ital  science^  or  in  Greek,  Latin  and  EnKlidi 
composition.     Non~foundation  scholars  a 


members  of  the  corporation  of  the  college. 
Scholars  receive  an  annual  salary  of  £20,  have 
their  commons  free  of  expense,  and  their  rooms 
for  half  the  charge  paid  by  other  studenb. 
They  hold  their  scholarships  until  the  end  of 
the  June  quarter  of  the  fifth  year  following 
their  election,  or  following  the  time  at  which 
they  become  or  might  have  become  masters  of 
arts,  whichever  period  terminates  first.  Stu- 
dents, before  being  admitted,  must  submit  to  an 
examination  in  Greek,  Latin,  arithmetic,  English 
composition,  history  and  geograid^.  Stunts 
may  enter  as  belonging  to  one  of  four  classes. 
The  first  consists  of  noblemen,  noblemen's  s<his 
and  baronets.  The  second  consists  of  the  fel- 
low-commoners (who  dine  at  the  fellows'  table). 
The  third  and  most  important  is  the  class  of  pen- 
sioners, forming  the  great  body  of  the  students; 
and  the  fourth  is  the  siiars,  who  are  partially 
maintained  out  of  the  college  funds  and  are 
now  admitted  by  competitive  examination. 
These  last  are  limited  to  30  in  number.  The 
academical  year  is  divided  into  three  terms  — 
Hilary,  Trinity  and  Uichaelmas  terra.  To  ob- 
tain the  fi.A.  degree  the  student  must  keep 
eight  terms  in  all,  covering  normally  four  aca- 
demic years.  Terms  are  kept  during  the  under- 
graduate course,  either  by  lectures  or  by  exami- 
nations, but  terms  in  divinity,  law,  medicine  and 
engineering  must  be  kept  by  attendance  on  the 
lectures  of  the  professors.  The  systan  of  in- 
struction is  superintended  by  the  fellows,  to- 
gether with  a  large  staff  of  professors.  Several 
of  the  jtmior  fellows  act  as  tutors,  and  every 
student  must  place  himself  under  one  of  these 
on  entering  the  college.  "The  tutors  during  term 
deliver  lectures  on  uie  subjects  necessary  to  a 
degree.  These  are:  In  the  first  jrear,  mathe- 
matics, Greei;  Latin,  English  composition;  in 
the  second  year,  mathonatics,  madiematical 
physics,  logic,  Greek,  Latin,  English  composi- 
tion ;  in  uie  third  year  logic,  mathematical 
physics,  English  composition,  Greek,  Latin,  ex- 
perimental and  natural  science,  astronomy,  his- 
tory, French.  German;  and  in  the  fourdi,  as- 
tronomy, etirics,  English  composition,  Ic^c 
mathematical  physics,  languages,  experimental 
and  natural  science,  history  and  political  science. 
Durii^  the  first  academic  year  a  student  is 


Bophister;  and  during  the  fourth,  a  senior  soph- 
ister.  Students  who  have  successfully  passed 
all  die  necessary  examinations  in  the  course 
given  ^>ove  have  the  degree  of  B.A.  conferred 
on  them  by  grace  of  the  senate  in  full  congre- 
gation. Those  who  wish  to  obt^n  honors  must 
pass  througl)  a  more  extended  course  of  study. 
Honors  are  attainable  in  seven  departments;  1, 
mathematics  and  mathematical  ^ysics ;  2, 
classics ;  3,  logic  and  ethics ;  4,  experimental  sci- 
ence; 5,  natural  science;  6,  history  and  political 
science;  7,  modem  literature.  Those  who  suc- 
cessful^ pass  the  examinations  in  any  of  these 
departments  are  classed  according  to  merit  as 
senior  or  junior  moderators  and  respondents. 
Noblemen  and  noblemen's  sons  are  entitled  to 
have  the  degree  of  B.A.  conferred  on  tfaem  Ptr 
sfecialem  gratiam;  and  fellow-commoners  are 
entitled  to  receive  it  witii  one  tenn-examinstton 
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IcM  than  pen^ners.  The  degrees  are  con- 
ferred'on  cocnmenceraent  days,  of  which  there 
ace  four  in  each  year.  There  are  divinity,  law, 
medical  and  engjneering  schools  in  coimcction 
with  the  university,  ana  degrees  or  licenses  in 
each  of  these  branches  are  granted  hy  the  unt- 
wrsity  senate  on  the  completion  of  the  pre- 
scribed courses.  The  degrees  of  D.Sc  and 
LitLD.  are  conferred  on  B.A.'s  who  have  at- 
tained scientific  or  literary  distinction.  The  de- 
grees of  bachelor  and  doctor  in  music  are  also 
COD  f  erred. 

The  college  possesses  a  fine  library  of  about 
350,000  printed  volumes  and  1,700  manuscripts. 
It  has  also  a  well-stocked  botanic  garden  and 
museum.  The  observatory,  five  miles  distant  at 
Duniink,  is  the  official  residence  in  Ireland  of 


members  of  Parliament  One  was  taken  away 
at  the  Union,  but  was  restored  by  the  reform 
bill  of  1S32.  The  parliamentary  constituency 
consists  of  the  provost,  fellows  and  foundation 
scholars,  eT-fetlows  and  ex-foundation  scholars, 
masters  of  arts,  surgery  and  engineering,  ana 
graduates  holding  all  higher  degrees. 

DUBOC,  dii-bok,  Julius,  German  author: 
b.  Hamburg,  10  Oct  1839;  d.  June  1903.  He 
studied  at  Giessen,  Leipzig  and  Berlin,  and 
wrote  much  for  the  leading  liberal  periodicals, 
especially  the  National  Zeitung.  He  published 
•GeschichtederEnglischenPresse*  <1873)  ;  'Die 
Psychologic  der  Debe'  (1874);  <Das  Leben 
ohne  Gott'  (1875)  ;  'Gegen  den  Strom'  (1877;  ; 
a  collection  of  his  earlier  essays,  'Der  Optimis- 
mus  als  Weltanschauung'  (1881)  ;  'Jcnseits  von 
Wirklichen'  _  (1896)  ;  and  'Funfzig  _  Jahre 
Frauenfrage  in  Deutschland,*  3  collection  of 
essays  on  the  woman  question. 

DU  BOIS,  du-bois',  Constance  Goddard, 
American  author;  b.  Zanesville,  Ohio.  She  has 
been  an  active  supporter  of  efforts  to  improve 
the  condition  of  the  Mission  Indians  of  south- 
em  California.  She  has  published  'Martha 
Corey:  a  Tale  of  the  Salem  Witchcraft'  (1890)  ; 
'Columbus  and  Beatriz*  (1892)  ;  'A  Modem 
Pagan'  (1895)  ;  'The  Shield  of  the  Fleur-de- 
Lys'  (1895) ;  'A  Soul  in  Bronze*  (1900) ;  'Re- 
ligion of  the  Lniseno  Indians  of  Southern  Cali- 
fornia' (1908). 

DU  BOIS,  William  Edward  Barffhardt, 
American  educator :  b.  Great  Barrington, 
Mass.,  23  Feb.  1868,  of  negro  descent.       He 


University  of  Berlin.  He  has  been  a  Fellow  of 
Harvard,  assistant  in  sociology  at  the  University 
of  Pennsylvania,  professor  of  econc»nics  and 
history  in  Atlanta  University,  and  since  I9I0 
editor  of  The  Crisis  Magazine,  New  York.    He 


(1896);  'The  Philadelphia  Negro'  (1899); 
'Souls  of  Black  Folk'  (1903)  ;  'John  Brown' 
(1909);  'Quest  of  the  Silver  Fleece'  (1911); 
'The  Negro'  (191S) ;  editor  of  the  Atlanta 
University  'Studies  of  the  Negro  Problem'  (IS 
monographs,  1896-1915). 

DU  BOIS-RBYMOND,  hwi-tS-moA,  Emil, 
Gennan  physiologist;  b.  Berlin,  7  Nov.  1818; 
d.  there,  26  Dec.  1896.  He  studied  theology, 
geology  and  subtequeotly  anatomy  and  phjni- 


ology  at  Beriin  under  Johann  MJUtor.  At  the 
age  of  22  he  began  those  researches  in  animal 
electricity  which  occupied  him  for  nearly  40 
years.  His  first  expermients  were  published  in 
'Untersuchungea  iiber  tierische  Elektrizitat'  (2 
vols.,  1348-49).  His  instrvments  were  of  hU 
own  invention,  and  with  them  he  succeeded  in 
demonstrating  the  electrical  phenomena  occar- 
rins  in  muscular  activity  and  in  nervous  activity, 
and  established  the  law  now  bearing  his  name: 
that  it  is  the  variation  of  a  current  density  and 
not  the  absolute  value  of  current  density  at  any 
given  moment  that  acts  as  a  stimulus  to  a 
muscle  or  motor  nerve.  He  succeeded  MiiUer  as 
professor  of  physiology  in  the  University  of 
Berlin  in  1858.  In  1867  he  became  permanent 
secretary  of  the  Berlin  Academy  of  Sciences 
and  later  was  appointed  imperial  privy  coun- 
cillor. He  also  performed  successful  experi- 
ments proving  that  muscular  reaction  at  rest  is 
neutral  or  slightly  alkaline  and  acid  after  death, 
and  that  add  is  produced  in  the  act  of  contrac- 
tion. His  investigations  include  important 
research  on  the  aperiodic  state  of  the  magnetic 
needle  induced  by  high  dampening  powers.  He 
also  invented  the  method  of  reading  messages 
over  the  Atlantic  cable  by  watching  the  beam  of 
light  reflected  from  a  mirror  attached  to  the 
needle  of  a  galvanometer.  His  reputation  as  a 
scientist  is  world-wide,  and  his  researches  form 
the  basis  of  all  further  information  on  animal 
electricity.  His  other  publications  include 
'Ober  die  Grenzen  des  Natorkennens'  (5lh  ed, 
1884)  ;  '(Jesammelte  Abhandlungen  zur  all- 
gemeinen  Muskcl-ond  Nervenphysik'  (2  vols- 
1875-77);  'Reden'  (2  vols.,  1886-87);  and 
'Vorlesungen  iiber  die  Physik  »ies  organischen 
Stoffwechseis'  (1899).  Consult  Engelmann, 
'Gedachtnisrede  auf  Emil  Du  Bois-Reymond' 
(Berlin  1898). 


1849;  d.  19  Oct  1915.  He  was  graduated  at  Shef- 
field Scientific  School  in  1869;  in  1874  was  ap- 
pointed professor  of  civil  engineering  at  Lehigh 


professor  of  civil  engnneering  at 
the  last  institution.  He  has  published  'Elements 
of  Graphical  Statics'  (1876);  'The  New 
Method  of  Graphical  States'  (1876);  'Strains 
in  Framed  Structures'  (1883;  llih  ed.,  1900); 
'Elements  of  Mechanics'  (1893-95). 

DUBOIS,  dti-bwa,  CMment  Francois 
Th£odore,  French  musical  composer:  b.  K09- 
nay  (Marne)  1847.  He  studied  at  the  Paris 
Conservatory  and  won  the  Prix  de  Rome  in 
1861.  He  was  organist  at  the  church  of  the 
Madeleine,  professor  of  harmony,  then  professor 
of  composition  at  the  Conservatory  and  finallj 
became  director  of  that  institution.  The  Legion 
of  Honor  and  many  other  foreign  orders  were 
conferred  on  him.  His  compositions  for  the 
organ  were  very  well  received,  his  popularity  as 
an  organist  greatly  enhancing  their  favor.  In 
1{^  he  became  a  member  of  the  Academy  of 
Fine  Aria.  His  compositions  include  the  can- 
tata. 'Atala' ;  ilie  operas,  'Aben  Hamet' ; 
'Xaviere'  and  'Circe'  ;  the  oratorioB,  'The 
Seven  Words  of  Christ'  and  'Paradise  Lost' ; 
'The  Baptism  of  Clovis,*  and  a  number  of 
ocgan  pieces,  masses,  etc 
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DUBOIS,  Edmond  PanBn,  French  hydro- 
Krapher:  b.  Brest,  12  July  1822;  d.  there, 
11  Nov.  1891.  He  made  voyages  in  the  Indian 
Ocean  and  along  the  west  coast  of  Africa,  and 
in  1S51  was  made  professor  of  the  Ecole  Navale 
Id  Brest    He  invented  a  compass  with  a  double 


louvement  du  globe*  (1861);  *Les  passages 
de  V&ius  sur  le  disque  solaire'  (1833) ;  'Cercle 
nautique*  (13B8),  and  edited  the  *£ph6merides 
aslronomiques.* 

DUBOIS,  Ouillauine,  French  cardinal  and 
statesman :  h.  B  rives- le- Gail  lard,  Corrizt, 
France,  6  Sept  1656;  d.  Versailles,  10  Aug.  1723. 
He  became  tutor  of  the  Duke  of  Chartres,  after- 
ward Duke  of  Orleans,  and  when  in  1/1S  the 
duke  was  declared  regent  Dubois  wa.s  appointed 
^  the  duke  councillor  of  state.  He  succeeded 
in  overcoming  the  dislike  of  George  I  of  Eng- 
land to  the  person  of  the  regent,  and  in  1717 
concluded  the  triple  alliance  between  England, 
France  and  Holland.  He  was  rewarded  by  the 
Ministry  of  Foreign  Affairs  and  began  to  aspire 
to  the  highest  dignities  of  the  Church.  The 
archbishopric  of  Cambrai  having  became  vacant, 
Dubois  ventured  to  request  it  of  the  regent, 
althou^  he  was  not  even  a  priest.  As  the 
king  of  England  united  with  Dubois  in  his 
request,  he  obtained  it  and  in  one  morning 
received  all  the  orders  and  a  few  days  after  the 
archbishopric.  By  his  consummate  address  he 
obtained  a  cardinal's  hat  and  in  1721  was  ap- 
pointed Prime  Minister.  Consult  <Le  rtgent, 
I'abbe  Dubois  et  les  Anglais'   (Paris  1391). 

DUBOIS,  Jean  Antoine,  French  abb£  and 
missionary :  b.  Saint-Remete,  department  of 
Ardiche.  176S ;  d.  Paris,  7  Feb.  184&  He  spent 
32  years  in  the  East  Indies,  and  on  his  return 
pubHshed  'Letters  on  the  State  of  Christianity 
■n  India*  (1823),  which  produced  much  contro- 
versy in  England  from  the  fact  of  his  having 
frankly  expressed  therein  his  disbelief  in  the 
possibility  of  the  conversion  of  the  Hindus.  He 
wrote  several  works  relating  to  the  religion  and 
the  traditions  of  India  and  many  rontribntions 
to  the  Bulletin  des  sciences  and  to  the  journals 
of  the  Asiatic  societies  of  London  and  Paris. 
His  most  celebrated  work  on  India  was  pur- 
chased by  the  East  India  Company,  published 
at  its  expense  in  London  in  1816  and  afterward 
published  in  French  under  the  title  of  <M«urs, 
institutions,  et  cirtoonies  des  peuples  de  I'Inde* 
(1825). 

DUBOIS,  Jotan,  American  Roman  Catholic 
bishop:  b.  Paris.  24  Aug.  1764;  d  20  Dec.  1842. 
As  student  in  the  College  Louis  le  Grand  he 
had  as  fellow  students  Camille  Desmoulins  and 
Robespierre.  In  1781  he  was  ordained  priest. 
With  several  thousand  other  ecclesiastics  he 
was  forced  to  flee  from  France  in  the  Revo- 
lution and  came  to  the  United  States  in  1791. 
His  first  charge  in  this  country  was  at  Norfolk, 
Va.,  whence  he  was  transferred  to  Richmond; 
there  he  was  for  a  time  a  guest  in  the  house  of 
James  Monroe  and  was  riie  friend  of  ptvminent 
citizens,  Patrick  Henry  undertaking  his  instruc- 
tion in  the  English  language.  From  Richmond 
he  was  transferred  to  Frederick.  Md.,  the  only 
priest  then  stationed  between  Baltimore  and 
Saint  Louis.    In  1809  he  founded  Mount  Sunt 


Maij's  Colle^  near  Emmittsburg,  Md.,  and  wai 
its  first  president,  occupying  at  the  same  time 
two  or  three  professorships.  In  addition  he 
assumed  the  duties  of  chaplain  and  <Krector  of 
the  house  of  the  Sisters  of  Charity,  then 
fotmded  by  Mrs.  Seaton  in  the  neighborhood  of 
Emmittsburg.  He  was  subsequently  appointed 
bishop  of  New  York,  the  diocese  including  that 
State  and  New  Jersey,  with  a  Catholic  popula- 
tion of  150,000  souls,  eight  church  buildings  and 
18  priests.  Owing  to  old  age  and  increasing  in- 
firmities in  1838  he  obtained  a  coadjutor  in  the 
person  of  John  Hughes,  who  became  his  suc- 

DUBOIS,  Louis,  Belgian  painter:  b.  Brus- 
sels 1830;  d  there,  28  April  1^.  He  was  one 
of  the  most  prominent  painters  of  the  realistic 
school  and  worked  equally  well  as  a  painter  of 
portraits,  marines,  still  life  and  landscapes. 
Among  his  works  are  'The  Rice  Eater' ;  'The 
Meuse' ;  'Priests  Preparing  for  Mass,*  and 
'The  Billiard  Player.' 

DUBOIS,  Paul,  French  sculptor:  b.Nogent- 
sur-Seine,  18  July  1829;  d.  Pans,  23  May  1905. 
In  1837  he  entered  the  College  Louis  le  Grand 
and  later  took  up  th^  study  of  law,  which  he 
followed  until  his  27lh  year,  when  he  became 
a  pupil  of  Tous saint.  In  1863  he  exhibited 
'Narcissus  at  the  Bath,'  now  in  the  Luxem- 
bourg, and  in  1864  a  bronze  of  'John  the  Bap- 
tist* as  a  young  man.  <The  Florentine  Min- 
strel,' which  won  the  medal  in  1865,  is  also 
in  the  Luxembourg.  Among  his  other  produc- 
tions are  a  successful  statue  of  'Joan  of  Arc' 
(in    Rheims    1889);     'Alsace    and    Lorraine' 


sculptures  was  a  tomb  in  Nantes  Cathedral,  dec- 
orated with  many  statues  and  bas-reliefs.  He 
was  also  a  painter.  He  was  made  an  officer  of 
the  Legion  of  Honor  in  1867  and  became  grand 
officer  in  1889.  He  was  a  director  of  the  Lux- 
embourg and  also  of  the  National  School  of 
Fine  Arts, 

DUBOIS,  Pa.,  borough  in  Qearfield 
County,  situated  on  the  Bu^lo,  Rochester  and 
Pittsburgh  and  the  Pennsylvania  railroads, 
about  80  miles  northeast  of  Pittsburg  It  is  in  a 
coal  mining  refpon,  and  a  large  amount  of  min- 
ing and  agricultural  implements  are  manufac- 
tured There  are  also  glass  and  clay  works,  blast 
furnaces,  large  railroad  repair  shops,  machine 
shops,  a  foundiy.  a  tannery,  an  ice-cream  fac- 
tory, etc.  The  United  States  census  of  manu- 
factures for  1914  showed  within  the  borough  34 
establishments  of  factoiy  grade,  employing  1,281 
persons,  of  whom  1,105  were  wage-earners, 
receiving  annually  $686,0(X)  in  wages.  The  ca[>- 
ital  invested  aggregated  $3,296,000,  and  the 
year's  output  was  valued  at  $2,395,000:  of  this, 
$1,150,000  was  the  value  added  by  manufacture. 
The  borough  contains  a  general  hospital  and 
owns  its  waterworks.  Settled  in  1873,  Dubois 
was  incorporated  as  a  borough  in  1881.  Pop. 
14,007. 

DU  BOSE,  d£  b6z',  William  Porcher, 
American  theologian;  b,  Winnsboro,  S.  C,  1! 
April  1336;  d.  1918.  He  was  graduated  at  the 
South  Carolina  Military  Academy ;  then  re- 
ceived his  A.M.  at  the  University  of  ViiBinia 
(1859),  and  his  theological  education  at  the 
Theological  SeminauT  Qi  South  Caroluu.     He 
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was  cfaaptaia  df  Kershaw's  brigade  in  the  Con- 
federate army  dtirins;  the  Gvil  War  (1861-65). 
In  1864  he  was  ordained  deacon  and  in  1865 
priest  of  the  Protestant  Episcopal  Churdi. 
From  1866^7,  be  was  rector  of  Saint  John's, 
Winnsboro,  and  from  1868-71  of  Trinity 
Church,  Abbeville,  S.  C.  He  became  chaplain  and 
professor  of  ethics  and  New  and  Old  Testament 
languages  and  interpretation  at  the  Univer- 
sity of  the  South  in  1894,  serving  as  dean  of  the 
theological  department  from  1894-1908,  when 
he  became  dean  emeritus.    He  holds  the  Adop 


:  theory  of  the  purpose  of  Christ's  liU. 
He  IS  the  author  of  'The  Soteriotogy  of  the 
New  Testament'  (1892)  ;  'The  Ecumenical 
Councils*  (1896)  ;  'The  Gospel  in  the  Gospels' 
(1906)  ;  'The  Gospel  According  to  St.  Paul' 
(1907);  'High  Priesthood  and  Sacrifice' 
(1908)  ;  'The  Reason  of  Ufe'  (1910);  'Turn- 
ing Points  in  My  Life'  (1912). 

DUBOST,  Antoain,  French  politician:  b. 
Arbresle,  Rhone,  1844.  He  was  a  contributoc 
for  some  time  of  La  MarseiUaiie.  and  became 
successively  secretary-general  of  the  prefecture 
of  police  in  1870,  prefect  of  Ome  in  1871,  coun- 
cillor of  state  in  1879,  president  of  the  general 
council  of  Isere  in  1893  and  Minister  of  Justice 
m  the  Casinur-Perier  Cabinet  in  1893-94.  He 
became  a  senator  in  1897  and  was  elected  ivesi- 
dent  of  that  body  in  1906.  He  was  energetic  in 
pointing  out  the  effect  on  the  school  children 
of  the  country  of  the  teaching  of  the  religious 
orders,  who  were  in  the  mam  opposed  to  the 
Republic.  He  is  the  author  of  'Les  suspects 
en  1858'  (1867);  'Les  conditions  du  gouveme- 
tnent  en  France'  (1879)  ;  'Danton  et  la  poli- 
tique conlemporaine'  (1880);  'Danton  et  les 
massacres  de  septembre'    (1885). 

DUBOVKA.  doo-bdfka,  Russia,  city  in  the 
government  of  Saratov,  on  the  Volga.  The 
commercial  importance  of  Dubovka  has  declined 
considerably,  owing  to  the  fact  that  the  railway 
line  from  Kalach  on  the  Don  connects  with 
Tzaritzin  on  the  Volga.  It  was  once  an  import- 
am  centre  for  trade  in  farm  products.   Pop.  16,900, 

DUBUFB,  dtiliuf',  Bdonnrd,  French 
painter:  b.  Paris,  30  March  1820;  d.  VersaUles, 
10  Aug.  1883.  He  was  a  pupil  of  his  father, 
Claude  Marie  Dubufe,  and  of  Delaroche. 
Amon^  his  works  are  portraits  of  the  Empress 
Eugenie,  Rosa  Bonheur^  Gounod,  the  younger 
Dumas  and  Emile  Augier ;  also  a  number  of 
religious  paintings,  including  'The  Prodigal 
Son.'  In  1853  he  became  Chevalier  of  the 
Legion  of  Honor.  The  Salon  of  1844  awarded 
him  a  first-class  medal. 

DUBUFE.  Edoiurd  Marie  GtulUunie, 
French  painter :  b.  Paris,  16  March  1853.  He 
is  a  son  of  Edouard  Dubufe  (q.vO.  Among 
his  paintings  are  'St.  Cecilia';  'Music,  Sacred 
and  Profane';  'Autumn*;  'The  Flmht  into 
Egypt';  and  several  portraits.  He  has  also 
decorated  the  Hotel  de  Ville  in  Paris  and  the 
Salle  des  Fetes  de  I'Elys^. 

DUBUQUE,  doo-bfifc',  Iowa,  city,, port  of 
entry,  county-seat  of  Dubuque  County,  on  the 
Mississippi  River,  the  Burlington,  the  Chicago 
Great  Western,  the  Chicago,  Milwaukee  and 
Saint  Paul  and  the  Illinois  Central  and  other 
railroads,  167  miles  northwest  of  Chicago.  It 
n^s  steamer  commtinieBtion  with  the  leading 
P^'^a  on  the  Mississippi  and  is  coniutctcd  with 


the  opposite  shore  of  the  river  by  three  bridges. 
It  has  communication  by  boat  with  other  points 
on  the  river.  The  city  is.  built  partly  an  a 
terrace,  20  feet  above  the  river,  and  partly  on 
the  bhiffs,  which  rise  200  feet  hi^.  The  lower 
or  business  portion  is  regularly  laid  out  and 
compactly  built,  and  in  the  upper  portion  the 
streets  rise  picturesquely  one  above  another. 
Among  the  prominent  buildings  are  the  United 
States  government  buildings,  the  Central  Mar- 
ket, the  Carnegie- Stout  library,  Saint  Ra- 
phael's Cathedral  (R.C.)  and  several  other  im- 
portant churches.  The  city  is  the  centre  of  the 
lead  and  line  region  of  Iowa,  northwestern 
Illinois  and  southwestern  Wisconsin,  and  con- 
tains large  line  works.  In  1914  there  were  139 
establishments  in  operation,  with  a  ctMibined 
capital  of  $13,329,(X)0,  employing  6,109  persons, 
payiiig  $3,851,000  for  salaries  and  wages,  and 
yielding  products  aggregating  in  value  $14,- 
714,000,  made  from  raw  materials  valued  at 
$8,188,000.  It  is  also  an  important  market  for 
the  agricultural  produce  of  the  district.  The 
principal  manufactures  were  packed  meal,  lum- 
ber, foundry  and  machine  shop  products,  malt 
liqnors,  bread  and  bakery  products,  carriages 
and  wagons,  flour,  boots  and  shoes,  agricultural 
implements,  leather,  fumittire,  toys,  notions, 
bricks,  oils,  engines,  steel  ship  hulls,  barrels, 
brrrams,  buttons,  sashes,  doors,  millinery  and 
clothing.  The  national  banks  have  a  combined 
capital  and  surplus  ©f  over  $1,000,000.  There 
are  State,  savingfs  and  private  banks.  The 
city  is  the  winter  harbor  for  boats  on  the 
upper  Mississippi.  In  1893  it  was  created  the 
see  for  an  archdiocese  of  the  Roman  Catholic 
Church.  It  is  lighted  with  electricity,  has  an 
extennve  waterworks  system,  public  library, 
several  hospitals  and  asylums,  electric  street 
railways  and  an  incKned  cable  road  leading 
from  the  river  levd  to  the  bluffs.  Gunboats 
for  the  United  States  navy  have  been  built 
h<re. 

Tliere  are  over  4,5(K)  pupils  enrolled  in  the 
pfiblic  day  schools;  about  140  teachers;  and 
public  school  property  valued  at  $500,000.  There 
are  over  3,500  pupils  enrolled  in  the  private  and 
parish  schools.  For  higher  instruction  there 
are  a  public  high  school,  the  academies  of  Saint 
Joseph,  Saint  Mary,  Saint  Vincent  and  the  Visi- 
tation, Wartburg  Seminary  (Lutheran),  the 
German  Presbyterian  Theological  School  of  the 
Northwest  and  the  State  Institute  of  Arts  and 
Sciences. 

The  city  was  named  in  honor  of  Julien 
Dubuque,  a  French  trader,  who  with  10  others 
settled  here  in  1788  to  mine  lead.  This  was  the 
first  settlement  in  what  is  now  the  State  of 
Iowa.  The  settlement  was  abandoned  after 
Dubuque's  death  in  1810,  and  the  site  was  not 
agaifi  occupied  till  1833.  This  last  was  the  first 
permanent  settlement  in  Iowa.  In  1839  it  was 
incorporated  as  a  town,  and  in  1840  received 
its  charter  as  a  city.    Pop.  39,428. 

DUC,  diik,  Joaeph  LoniB.  French  architect: 
b.  Paris,  25  Oct.  1802;  d.  22  Jan.  1879.  Win- 
ning the  Prix  de  Rome  in  his  23d  j[oar,  in 
1840  he  was  chosen  to  assist  in  designing  the 
moniunent  in  the  Place  de  la  Bastile.  His  chief 
work  is  the  Palais  de  Justice  in  Paris,  which 
occupied  the  greater  part  of  25  years  in  build- 
ing, for  which  the  Emperor  Napoleon  HI  gave 
bint  $21^000'  as. a  spcciBt  prize    The  architoct 
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_  .  e.  (For 

a  descriplion  of  the  Palace  of  Justice  see 
Pakis).  In  1866  he  became  a  member  of  the 
Institute  and  in  1871  inspector-general  of  all 
civic  buildings. 

DU  CAMP,  dii  kaA'.  Mszime,  French 
writer:  b.  Paris.  8  Feb.  1822;  d.  Baden-Baden, 
8  Feb.  1894.  He  wrote  the  history  of  the  Paris 
Commune:  'The  Convulsions  of  Paris'  0878- 
79),  and  other  historical  sketches:  'Egypt, 
Nubia,  Palestina  and  Syria'  (1852)  ;  but  his 
greatest  work  is  'Paris:  Its  Organs,  its  Func- 
tions, and  its  Life'  (1869-75).  He  likewise 
wrote  some  lyric  poems :  'Modern  Chants' 
(1855)  :  <Convietions>  (1858)  ;  and  several 
novels,  among  them  'Memoirs  of  a  Suicide' 
(1853);  'The  Six  Adventures'  (1857);  <Thc 
Man  with  the  (}o1d  Bracelet'   (1862). 

DU  CANGB.  dii-kanzh',  or  DUCANGE, 
SiEui  Charlea  du  Fresne,  or  Dufresiie,  French 
historian  and  philologist :  b.  Amiens,  18  Dec 
1620;  d.  Paris,  23  Oct.  1688.  His  family  Dame 
was  Dufresne,  and  Sieur  Ducange  was  his  title 
as  lord  of  his  paternal  estates.  He  was  an 
alumnus  of  the  college  of  the  Jesuits  in  his 
native  town  and  after  completing  his  studies 
there  took  up  the  study  of  jurisprudence,  and 
in  1631  was  admitted  to  practise  as  an  advocate 
at  the  bar  of  the  Parliament  of  Paris.  Meeting 
with  discouragement  in  his  profession,  he  with- 
drew 10  to  his  native  place  and  there  devoted 
himself  to  the  historical,  Unguisiic  and  philo- 
logical studies  which  have  made  him  illustrious 
as  a  scholar.  He  was  indefatigable  in  research, 
and  his  linguistic  attaiimienis,  critical  acumen 
and  various  knowled^  enabled  him  to  digest 
and  sort  out  of  the  infinite  mass  of  material 
the  facts  of  history  and  the  points  of  philology 
which  were  ne^ssary  for  tne  composition  of 
the  many  solid  memoirs  of  which  he  is  author. 
And  those  works  involved  titanic  labor  even  if 


_  zopy*  for  the  printer;  for  every  word 
penned  with  his  own  hand.  Of  the  long  list 
of  his  printed  works  the  two  which  are  most 
enduringly  important  —  and  frequent  reference 
to  these  is  imperative  on  whosoever  studied  the 
history  of  the  Middle  Ages  at  its  sources  —  arc 
hi*  dictionaries  of  the  Greek  and  Latin  lan- 
guages in  the  period  of  their  decline.  Among 
other  writings  may  be  named  *Histoire  de 
I'cmpire  de  Constantinople  sous  les  empereurs 
francais';  'Hiatoria  byzantina  duplici  com- 
menUrio  illustrata' ;  'Chronicon  Pascliale  » 
mundo  condito  ad  Heraclii  imperaloris  annum 
vigesimum.'  Consult  Sandys,  'A  Htstorj[  of 
Classical  Scholarship*  (Vol.  II,  Cambridge 
1908). 

DUCAS,  doo-kas,  Hichael,  Byzantine  his- 
torian of  the  15th  century.  He  was  a  descend- 
ant from  an  imperial  family,  and  himself  held 
a  high  position  at  the  court  of  Constantine 
FalEeologus,  the  last  emperor  of  Constantinople. 
After  the  conquest  of  that  city  by  Mohammed 
II  he  took  refuse  with  the  Prince  of  Lesbos. 
Dorino  Gateluzzi,  and  his  prudence  and  skill 
sticceeded  in  saving  the  independence  of  Lesbos 
far  a  time.  It  is  probable  that  he  wrote  in  his 
old  age  the  history  of  the  Byiantinc  empire. 
This  begins  with  an  outline  of  imiversal  chron- 
ology, and  does  not  become  detailed  and  truly 


;  till  the  rdgn  of  ,IoIm  Palgeologus  I, 
and  it  terminates  abruptly  in  the  middle  of  a 
sentence,  at  the  capture  of  Lesbos  in  1462.  It 
is  the  most  difficult  of  all  the  Byzantine  lus- 
tones,  written  in  a  barbarous  style,  but  is 
judicious  and  impartial. 

DUCAT,  the  name  of  certain  gold  or  silver 
coins  current  in  sevetal  countries,  but  is  no 
longer  the  monetary  unit  in  any  country.  It 
ha<r  its  origin  in  1140,  and  was  formerly  a 
favorite  coin  with  the  Dutch,  and,  owing  to 
the  excellence  of  the  pieces  struck,  they  were 
sought  for  and  imitated  by  several  other  coun- 
tries, and  especially  Russia.  Ducats  now  every- 
where circulate  at  a  valuation,  where  they 
circulate  at  all,  or  are  bought  and  sold  simply 
as  bullion.    The  following  are  some  of  the  best 


gold  ducat  of  Russia,  which  is  of  precisely  the 
same  weight,  fineness  and  value  as  the  Dutdi 
ducat.  3.  The  gold  ducat  of  Austria- HunRary, 
weighing  3.4904  grammes,  .986  fine,  value  $2M. 
4.  The  gold  ducat  of  Sweden,  weighing  3.4:86 
grammes,  .9766  fine,  value  $2J1,  S.  The  gcrfd 
ducat  of  Hamburg,  valued  at  $1.85.  6.  The 
silver  ducat  of  Sicily,  weight  22.943  grammes, 
.833  fine,  value  64  cents. 

DUCATO,  Cape.    See  Cape  Ducato. 

DUCATOON,  duk-4-toon',  or  DUCA- 
STONE,  formerly  a  Dutch  silver  coin  worth 
3  gulden  3  stivers,  or  $1.30.  There  were  coins 
of  the  same  name  in  itaW.  In  Tuscany  its 
value  was  about  $1.35,  in  Savoy  slightly  more, 
and  in  Venice  about  97  cents. 

DUCCIO  DI  BONINSEGNA,  duch'd  de 
bdn-en-s^'ya,  Italian  painter,  founder  of  the 
Sienese  school :  b.  Siena  about  1260:  d.  about 
1320.  He  was  doubtless  trained  at  Byianiium 
or  came  into  contact  with  a  Byzanline  teacher. 
as  his  skill  In  decoration  indicates.  In  1285  he 
was  at  Florence  where  he  contracted  to  paint 
an  altar-piece  of  the  Madonna  for  the  Santa 
Maria  Novella.  In  1298  he  served  as  a  mem- 
ber of  the  official  board  of  the  council  of 
Siena.  In  1301  he  bwan  a  'Majeshr'  for  the 
chapel  of  the  Public  Palace  there  of  which  no 
record  remains.  His  great  work  is  the  altar- 
piece  of  the  cathedral  in  Siena,  which  when 
completed  was  carried  in  a  procession  to  the 
cathedral.     It  shows  the  Madonna  surrounded 


pictures  of  the  Passion  of  Christ.  Some  of 
these  are  now  in  the  galleries  of  the  Berlin 
Museum,  the  Benson  collection  and  the  Na- 
tional Masecm,  London.  Two  other  Madonnas 
at  the  Siena  Academj'  are  also  attributed  to 
him;  likewise  a  'Crucilixion'  in  the  possession 
of  the  queen  of  England,  a  'Madonna  with 
Angels,  Prophets  and  Saints'  (National  Gal- 
lery, London)  ;  the  'Preaching  of  St!  John  the 
Baptist'  and  'Saints  Peter  and  Paul'  (Rambona 
Collection,  Cologne).  Of  doubtful  authenticity 
is  the  triptych  of  the  'Crucifixion'  in  the  J.  P. 
Morgan  collection.  New  York.  It  is  as  an 
illustrator  that  Duccio  excels.  His  groupings 
and  arrangement  are  admirable,  his  perspective 

g)od  and  his  drawing  graceful  and  careful. 
lit,  despite  his  excdient  dramatic  sense  and 
his  imaginative  force,  he  failed  to  inspire  his 
figUDCS   with  a   sense   of    reality.     The?  lade 
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eroptjr  attitudes.  There  .... 
beautiful  Agnres  that  fill  his  canvasses.  Duccio 
was  not  an  ionovator.  He  perfected  the  models 
and  types  of  the  old  schocd.  His  colors  are 
rich  and  harmonious  and  be  shows  an  under- 
standing; of  tlie  handling  of  light  and  shadow. 
His  principal  pupil  and  follower  was  Simone 
MartinL  Consult  Berenson,  'The  Central 
Italian  Painters  of  the  Renaissance*  (2d  ed., 
London  1909)  ;  WulfF,  '  Repertorium  fur  Kunst- 
geschichte'  (1907)  ;  Crowe  and  Cavalcaselle, 
'History  of  Painting  in  Italy*  (ed.  by  Langton 
Douglas  and  S.  A.  Strong,  London  1911), 

DU  CHAILLU,  dii  sha-yii',  Paul  Belloni, 
American  traveler:  b.  Paris,  31  July  1835;  d. 
Saint  Petersburg,  Russia,  30  April  1903.  He 
spent  his  youth  in  the  French  settlement  on  the 
C^booii,  on  the  west  coast  of  Africa,  where  his 
father  was  a  merchant,  and  received  his  educa- 
tion from  the  Jesuits  there.  In  1852  he  went  to 
the  United  States,  of  which  he  afterward  be- 
came a  naturalized  citizen.  In  1855  he  began 
his  first  journey  through  western  Africa,  and 
spent  till  1859  alone  among  the  different  tribes, 
traveling  on  foot  upward  of  8,000  miles.  He 
collected  several  gorillas,  never  before  hunted, 
and  rarely,  if  ever,  before  seen  by  any  Euro- 
pean. The  result  of  this  journey  was  his  work 
'Explorations  and  Adventures  in  Equatorial 
Africa'  (1861).  This  book  contained  much, 
important  information  on  the  zoology,  geogra- 
phy and  ethnology  of  parts  of  the  continent 
then  unknown  to  Europeans,  and  by  many  au- 
thorities Du  Chaillu's  statements  were  received 
with  suspicion ;  but  subsequent  expeditions  by 
others  fully  confirmed  his  substantial  accuracy. 
A  second  expedition  was  made  by  him  in  1863, 
an  account  of  which,  under  the  title  'A  Jour- 
uey  to  Ashango  Land,*  appeared  in  1867.  'The 
Land  of  the  Midnight  Sun,*  an  account  of  a 
tour  in  northern  Europe  (1881),  had  a  con- 
siderable success.  He  has  also  published  a 
number  of  books  intended  for  youth,  and  based 
on  his  travels.  One  of  his  later  works  is  'The 
Viking  Age*  (1889),  a  treatise  on  the  ancestors 
of  the  ^glish-spealcing  peoples.  In  addition 
to  the  works  named  above  may  be  mentioned 
his  'Stories  of  the  Gorilla  Country*  (1868)  ; 
'Wild  Life  Under  the  Equator'  (1869)  ;  'Lost 
in  the  Jungle*  (1869)  ;  'The  Country  of  the 
Dwarfs*  (1872);  'The  Land  of  the  Long 
Night'  (1899);  'The  World  of  the  Great 
Forest'  (1900);  'How  Animals,  Birds,  Reptiles 
and  Insects  Talk,  Think,  Work  and  Live> 
(1900). 

DUCHATEL,  du-sha-tel',  Charles  Marie 
Tannegnjr,  Count,  French  economist  and  poli- 
tician :  b.  Paris.  19  Feb.  1803 ;  d.  there,  6  Nov. 
1867.  Prior  to  1830  he  took  an  active  part  in 
editing  the  Globe,  one  of  the  leading  organs  of 
the  Liberalists.  He  began  his  parliamentary 
career  in  1832,  was  named  secretary-general  of 
the  finances  in  1633,  and  in  1835  was  appointed 
to  the  Ministry  of  Commerce.  He  resigned 
with  his  colleagnca  in  February  1836,  and  now 
became  one  of  the  most  energetic  leaders  of 
the  opposition.  At  the  accession  of  the  cabinet 
of  Soult  and  Guizot  in  1840  he  came  again 
into  power  as  Minister  of  the  Interior,  and  re- 
tained this  position  with  but  a  short  interrup- 
lion  till  the  revolution  of  1848,  after  which  he 


lived  in  retirement.  The  measures  supported 
by  him  both  as  deputy  and  minister  were  gen- 
erally of  a  financial  character,  but  he  also  took 
a  prominent  part  in  the  establishment  of  rail- 
ways and  telegraphs  in  France.  He  wrote 
several  works  on  economics. 

DUCHESNE,  du-shan',  Andrf,  French 
historian :  b.  Touraine,  Isle  Bouchard,  May 
1584;  d.  30  May  1640.  History  and  geography 
were  his  favorite  studies  from  his  youth,  and 
under  Richelieu's  ministry  he  was  appointed 
royal  geographer  and  historiographer.  His  most 
important  works  are  'Histoire  d'Angleterre, 
d'Ecosse  et  d'Irelande'  (1614);  'Histoire  des 
Papes  jusqu'a  Paul  V*  (1616);  'Histoire  des 
rois,  dues,  et  comles  de  Bourgogne'  (1619-28), 
and  his  collections  of  the  early  Norman  and 
French  histories.  His  industry  was  extraordi- 
nary; he  is  said  to  have  left  more  than  100  folios 
in  manuscript.  He  is  frequently  styled  "The 
father  of  French  History." 

DUCHESNE,  JacquM  Charles  Ren£ 
AehiUe,  French  soldier:  b.  Sens  1837.  He 
fought  m  the  Franco-Prussian  War  of  1870-71, 
in  which  he  gained  distinction.  He  added  lo 
his  fame  in  the  Tongkin  in  1883,  was  made 
bri^dier-general  in  1888  and  a  general  of 
division  in  1893.  In  1895  he  was  commandant 
of  the  expedition  sent  out  to  conquer  Madams- 
car,  of  which  his  oillicial  'Rapport'  (Paris  1897) 
is  the  best  account.  In  1900  Duchesne  was  ap- 
pointed member  of  the  Superior  Council  of 
War. 

DUCHESNE,  Louis  Marie  Olivier,  French 
Roman  Catholic  (Thurch  historian :  b.  Saint 
Servan,  France,  13  Sept,  1843.  He  was  educated 
in  Paris  and  Rome.  From  1877  to  1895  he  was 
professor  of  Church  history  and  since  1895  di- 
rector of  the  French  School  at  Rome.  His 
most  notworlhy  contributions  to  Church  history 
have  largely  been  produced  as  the  result  of  his 
researches  into  the  early  history  of  the  Christian 
Church.  The  best  known  in  English  are  'Chris- 
tian Worship;  its  Origin  and  Evolution*  (1902; 
3d  ed.,  1910)  ;  'Eariy  History  of  the  Christian 
Church  from  its  Foundation  to  the  End  of  the 
Third  Century*  (translated  from  the  4th  ed, 
2  vols..  New  York  1913).  He  edited  'Liber 
Pontificalis'  with  introduction  and  commentary 
(2  vols.,  1896-98).  Some  years  earlier  he  pub- 
lished the  results  of  his   study  of  these  docu- 

DUCHESS,  The,  the  pen-name  of  Mar- 
GAKET  Wolfe  Hungerforh  (q.v.). 

DUCHESS  OP  DEVONSHIRE.  English 
noblewoman,  made  famous  by  two  beautiful  ^r- 
traits,  one  by  Reynolds  and  the  other  by  Gains- 
borough. Tftie  latter,  the  more  famous  of  the 
two,  shows  the  lady  wearing  a  broad  trimmed 
hat  with  plumes  that  has  come  to  be  known  as 
the  Gainsborough  hat.  The  picture  is  in  the  gal- 
lery of  the  New  British  Institution,  replaced 
in  1902  after  having  been  concealed  since  1876, 
when  it  was  cut  from  the  frame  by  a  noted 
American  thief  since  dead. 

DUCHESS  OP  MALFI,  The.  One  of 
the  mysteries  of  English  theatrical  history  is 
the  oblivion  in  which  Webster's  tragedy  rested 
until  it  was  resurrected  by  Lamb,  The  purest 
tragedy  in  English  literature  outside  of  Shakes- 
peare  it   possesses   the   best   characteristics   of 
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Ihat  writer's  free  and  elevated  imagination. 
Distinctly  a  play  of  "school,*  by  this  meaning 
that  it  belonged  to  the  revenge  and  blood  type, 
it  imbued  the  type  with  a  veritable  psychology 
that  raises  it  above  the  class.  Webster  is  to- 
cUy  remembered  only  for  his  two  tragedies, 
<Thc  White  Devil'  and  'The  Duchess  of 
Malfi.*  The  latter  play,  written  between  1609 
and  1614,  was  taken  from  a  novel  by  Bandello 
in  the  second  volume  of  Paynter's  'Palace  of 
Pleasure.'  The  play  adds  to  a  full  catalogue  of 
the  elements  of  horror  —  tragedy,  dark  scenes, 
dead  hands,  dancing  madmen  and  dumb-shows 
—  other  qualities  of  a  higher  order.  These  are 
clarity  of  purpose  in  the  handling  of  the  plot, 
beauty  of  verse  and  an  insight  into  character 
amounting  to  revelation. 

Basola,  the  most  human  and  understandable 
in  our  gallery  of  villains,  comes  to  his  malefi- 
cence distraught  iti  counsel.  The  awful  and  in 
fact  insufficiently  motivated  revenge  of  Ferdi- 
nand is  followed  by  a  remorse  more  vital  to 
the  beauties  of  (he  play  than  the  revenge  itself. 
The  Duchess  is  one  of  the  first  figures  in  the 
world's  tragic  literature,  no  unrelieved  sombre 
figure,  but  woman,  mother,  wife  and  queen. 
With  Cariola  one  says  of  her; 


The  play  as  a  whole  contains  man^  quotable 
passages  of  poetry  and  much  impassioned  phi- 
losophy. Ethtions:  Dyce,  A.  (4  vols.,  ISSO) ; 
Harlitt,  W.  (4  vols..  1857) ;  Sampson,  M.  W. 
(Bellcs-Lettres  Series,  1904);  Symonds,  J.  A., 
(Mermaid  Series,  1W8>;  Thoradike,  A.  H., 
'Masterpieces  of  English  Drama'  (1912^.  Con- 
sult Gosse,  E,  'Seventeenth  Century  Studies'; 
Stoli,  E.  E,,  'John  Webster,  the  Periods  of  His 
Work' ;  Ward,  A.  W.,  'A  History  of  English 
Dramatic  Literature'  J3  vols.,  1899). 

Thomas  H.  Dickinson. 

DUCK.  Ducks  are  swimmiitg  birds,  wth 
short  1^9  set  far  back  and  fully  webbed  feet . 
They  are  arranged  in  two  groups  or  sub- families 
of  the  family  Anatida,  whidi  embraces  also 
the  mergansers,  or  shell-ducfcs,  the  geese  and 
the  swans.  These  constitute  together  Uie  family 
Anatida,  coextensive  with  the  order  Antetts, 
whose  distinctive  feature  is  that  the  roargfins  of 
the  bill  bear  a  series  of  transverse  ridges,  vary- 
ing to  a  semblance  to  teeth  in  the  raergansert 
between  which  mud  and  water  may  be  squeezed 
out  by  the  dosing  of  the  bill,  wlule  the  edible 
parts  of  the  mouthful  are  retamed.  This  crush- 
ing-and-straining  bill  is  usually  broad  and  flat, 
often  somewhat  spoon-shaped,  and  contains  a 
large,  fleshy  tongue  with  a  horny  tip.  It  is 
designed  for  crushing  aquatic  plants  and  other 
soft  materials,  for  squeezing  the  nutrient  out  of 
mouthfuls  of  ooze  and  for  picking  np  small, 
slippery  animals. 

Ducks  spend  most  of  their  time  on  or  about 
water,  where  they  are  powerful  swimmers  and 
so  expert  as  divers  that  their  name  Cie.,  the  bird 
that  Aueks)  refers  to  this  characteristic.  Cer- 
tain species  descend  to  considerable  depths  in 
search  of  food,  but  are  not  able  to  stay  long 
nor  move  far  under  water.  Many  species  habit- 
ually sleep  on  the  water,  one  foot  dropped  down 
and  gently  moving  so  as  to  keep  the  bird  slowly 
turning  about  in  nearly  the  same  place.  Adapted 
to  this  life,  the  plumage  is  exceedingly  close, 


and  is  underlaid  by  *■  coat  of  down  that  pro- 
tects the  body  from  becoming  wet  or  losing 
heat.  In  most  species  this  plumage  is  different 
in  the  sexes,  the  male  (or  "drake")  having  as 
a  rule  richly  colored  dress — often  of  gaudy 
beauty  —  while  the  fanale  (or  "duck")  is  more 
soberly  and  protectively  appareled.  A  distinc- 
tive feature  of  the  dress  is  the  speeutum,  a  patch 
of  conspicuous  color  in  the  middle  of  the  wing 
which  is  often  brilliant  in  color  but  sometimes 
is  pure  white.  Molting  occurs  twic«  annually, 
once  in  stmimer,  when  most  ducks  pluck  the 
loosened  down  from  their  bodies  and  lay  it  on 
their  nests  as  a  covering  for  the  eggs.  This  is 
so  copious  in  the  large  eiders  that  it  has 
become  an  article  of  commerce.  The  summer 
or  "autumnal'  moll  is  usually  succeeded  by  a 
coat  for  winter  wear  which,  in  the  drake  at  least, 
is  far  less  gayly  colored  than  his  spring  dress, 
acquired  in  his  southern  winter  residence;  and 
it  renders  him  safer  from  his  enemies.  The 
quills  of  the  wings  and  tail  are  molted  in  pairs 
(one  from  each  side)  at  intervals,  so  that  the 
power  of  flight  is  not  lost. 

All  ducks  are  very  strong  and  swift  On  the 
wing,  and  many  of  them  make  semi-annual 
migrations  between  the  tropics  and  the  shore 
of  the.  Arctic  Ocean,  and  their  flight  is  known  to 
attain  a  speed  of  100  miles  an  hour  for  short 
distances  in  the  case  of  certain  species;  yet  a 
duck's  wing  is  short  and  rounded. 

Ducks  naturally  belong  to  all  parts  of  the 


species  are  catalogued,  of  which  35  are  to  be 
found  in  North  America,  not  counting  the  mer- 
ganser, geese  or  swans.  These  fall  into  two 
groups  distinguished  less  by  structure  than  by 
habits  and  food.  The  first  of  these  croups  is 
that  of  the  pond  and  river  ducks  (Atiatnttt), 
wherein  no  webbing  connects  the  hind  toe  with 
the  foot.  The  second  group,  in  which  the  hind 
toe  has  a  lobe  or  web,  is  that  of  the  sea-ducks 
and  bay-ducks    (Fuligtilin<f). 

The  fresh-water  or  analme  ducks  are  better 
known  than  the  others,  for  they  visit  or  breed 
along  rivers,  lakes  and  ponds  all  over  the 
country.  They  are  not  as  expert  divers  as  the 
sea-ducks,  but  prefer  shallow  and  mar^y 
waters,  where  they  may  pick  up  food  from  the 
bottom  without  ^erious  diving,  or  gather  it  from 
the  grassy  margins.  This  food  is  chiefly  vege- 
table, consisting  of  seeds,  grasses  and  roots,  but 
they  devour  snails,  aquatic  insect-larva:  and  any 
small,  soft  animal  food  met  with.  ""The  flavor 
of  any  duck's  flesh,*  remarics  Grinnell,  'de- 
pends entirely  on  its  food,  and  a  bird  of  what- 
ever kind  whidi  is  killed  after  living  for  > 
month  or  two  in  a  r^on  where,  proper  vege- 
table food  is  to  be  foimd  wilt  ocove  delicious 
eating.'  Reverse  conditions  will  spoil  the  taste 
of  species  highly  reputed,  "Thus  the  fine  feath- 
ers of  a  canvas4)aick  are  not  necessarily  a 
guarantee  that  the  bird  wearing  them  possesses 
the  table-qualities  that  have  made  the  species 
famous.' 

The  river  and  pond  ducks,  of  which  about 
a  dozen  species  are  native  to  NorUi  America, 
are  most  familiar ;  and  one  of  them,  the  mal- 
lard (Aiuu  boschas)  is  the  'wild'  duck  of  popu- 
lar speech,  for  it  is  well  known  throughout  the 
whole  northern  hemisphere.  Its  head  and 
throat  are  glossy  green,  vacyiug  to  bluish  black; 
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a  whitt  ring  sunonnds  the  neck;  Ae  breast  is 
chestnut ;  the  belly  grayith ;  back  and  txil  brown 
to  black;  speculum  hcb  purple  et^ed  by  lines  of 
white  and  black.  Tlie  fenule  has  a  much  duller 
dress.  The  mallard  is  migratory,  tM-eedisg  from 
the  northern  United  States  to  Alaska  and 
Greenland,  and  wintering  from  the  central 
United  States  southward.  At  these  seasons  it  is 
found  beside  all  the  interior  waters  and  for- 
merly was  extremely  numerous;  but  the  civiliza- 
tion of  the  country,  the  drainii^  of  the  marshes 
and  wasteful  shooting  previous  to  the  enactment 
of  recent  protective  laws,  have  caused  an  alarm- 
ing decrease  of  this  handsome  and  valuable 
fowl.  Its  nesting  is  after  the  manner  of  its 
race,  which  is  described  as  follows  by  Dr.  F,  M. 
Chapman; 

•All  our  Anatina  except  the  wood-duck, 
nest  on  the  ground,  lining  a  slight  hollow  with 
grasses,  leaves,  moss  or  rootlets,  and  with  more 
□r  less  down  from  the  breast  of  the  incubating 
bird.  .  .  .  The  nesting-site  is  usually  near 
water.  .  .  .  The  generally  greenish,  er«am 
or  buff  eggs  number  from  6  to  14  and  hatch 
within  a  surprisingly  short  time  of  eadi  other. 
Incubation  is  performed  by  the  female  alone. 
.  .  .  Few  birds  show  more  concern  for  the 
safety  of  their  offspring  than  do  the  wild 
ducks.  When  danger  threatens,  the  young, 
evidently  acting  under  direction,  scatter  ana 
seek  cover  in  every  direction,  while  the  female 
gives  a  remarkable  and  cour^Mus  exhibition 
□f  partial  helplessness.* 

The  mallard  is  the  original  stock  from 
which  most  of  the  domestic  races  of  ducks 
have  been  derived ;  and  wild  pairs  of  these 
ducks  are  still  used  to  breed  their  race  in  cap- 
tivity in  many  parts  of  the  United  States  and 
elsewhere.  A  considerable  p^rt  of  the  market 
supply  in  eastern  American  cities  comes  from 
this  source. 

Another  widely  distributed  and  familiar 
species  is  the  black  duck  or  black  mallard 
(Anas  ntbripes),  which  is  slightly  smaller  than 
the  mallard,  is  sooty  brown  with  bulTy  mark' 
ings,  and  has  a  purple  speculum  edged  at  the 
end  with  white.  It  neither  goes  so  far  north 
to  breed  nor  so  far  south  in  winter,  so  that  It 
is  present  and  numerous  at  most  seasons  in  the 
United  States  east  of  the  plains.  The  gadwall 
(Chaulelasmtu  strep  erus)  is  an  important 
species  of  the  interior  States,  blackish  in  plum- 
age, marked  with  buff  and  white,  giving  a 
brownish,  scaled  appearance :  grayish  below ; 
wing  chestnut,  with  a  conspicuous  white  patch. 
The  European  widgeon  frequently  visits  the 
American  Atlantic  coast.  The  American 
widgeon  (Martea  americana)  is  better  known 
as  'baldi»te,*  and  is  a  handsome  duck,  ranging 
in  its  migrations  all  over  the  continent.  Its 
general  aspect  is  mottled  brown  and  black,  witfi 
the  wings  strikingly  black  and  white.  The 
crown  is  white,  below  which  the  sides  of  Ae 
head  and  tiape  Kre  glassy  green  —  this  ornament 
is  lacking  in  the  female.  Their  loud  whistling 
cry  is  known  to  all  gunners. 

^  The  teals  are  small,  reddish,  widely  dis- 
tributed and  favorite  ducks  of  two  Eastern 
species,  the  green-winged  (ffettion  carolinense) 
and  the  blue-winged  ( Quer^edula  discors) , 
noted  for  their  swiftness  of  flight,  expertnees  m 
dod^g  and  mellow  whistling  notes.  A  third 
species,  the  cinnamon  teal  (Q.  eyanoptera),  is 


restricted  to  the  Pacific  skpe,  and  takes  its 
name  from  the  color  of  its  underparts.  The 
shoveller  {Spalula  clyfeata\  is  so  called  from 
its  great  ladle-tike  bill,  likened  to  a  double 
spatula.  Its  head,  in  the  drake,  is  green ;  the 
breast  and  upper  parts  are  white,  divided  by  a 
wedge  of  brown  on  the  back;  the  under-surface 
is  chestnut,  and  the  wings  and  tail  are  black  and 
green,  while  the  feet  are  coral  red.  The  female 
is  nearly  plain  reddish  brown.  This  fine  duck 
is  most  common  in  the  klississippi  Valley  am] 
obtains  its  food  from  the  bottom  of  shallow 
water.  The  pintail  {Dafila  acuta)  Is  another 
dude  known  throughout  the  northern  hemi- 
sf^ere,  and  easily  recognized  by  the  two  greatly 
prolonged  central  tail-feathers  of  die  m^e.  In' 
general  color  it  is  dusW  brown,  vrith  a  reddish 
head,  white  throat  and  breast,  green  tail  and 
green  speculum.  Its  long  neck  and  tail  make  it 
conspicuous  among  other  ducks  in  flight. 

The  fresh-water  poup  ends  with  the  most 
beautiful  of  all  American  water-fowl,  the  wood- 
duck  (^Aix  iptfnm).  ft  is  of  moderate  size  and 
the  upper  parts  are  green  with  purplish  reflec- 
tions, the  breast  is  dull  red,  the  sides  buff  and 
the  lower  breast  white.  The  head  has  an  elon- 
gated, drooping  crest,  which  is  divided  length- 
wise by  a  white  line  and  is  edged  with  white; 
and  curving  while  lines  ornament  the  neck, 
shoulders  and  coverts  of  the  wing,  which  dis- 
plajrs  a  speculum  of  steel  blue.  The  female  is 
equally  ornamental  in  more  quiet  tones.  This 
exquisite  little  duck  was  formerly  extremely 
abundant,  and  is  yet  somewhat  common 
throughout  the  whole  temperate  zone  of  the  con- 
tinent and  returns  only  into  the  southern  Slates 
for  the  winter.  His  haunts  are  waters  in  the 
midst  of  woods,  and  he  has  the  singular  habit 
of  making  his  nest  in  some  hollow  in  a  decayed 
tree^  often  at  a  great  height  from  the  ground 
and  at  a  Ions  distance  from  water.  When  the 
yotmg  are  able  to  scramble  up  to  the  entrance 
of  the  cavity,  they  are  encouraged  to  let  them- 
selves drop  off  to  the  ground,  and  fall  so  lightly 
as  to  suffer  no  injury;  but  sometimes  they  are 
carried  down  by  the  mother,  who  then  leads 
them  carefully  to  the  nearest  water. 

The  sea  and  bay  ducks  (FuliguUiut)  are 
mostly  to  be  found  in  or  near  salt  water,  but 
mingle  with  the  anatine  species  in  river-inouths 
and  brackish  marshes.  Fond  of  open  wa tent, 
tnan;r  in  their  migrations  frequent  the  large 
interior  bays  and  lakes  and  are  among  the  best 
for  the  table.  'Their  food,"  says  Chapman 
■consists  chiefly  of  mollusks,  crustaceans,  and 
the  seeds  and  roots  of  aquatic  plants.  They  ob- 
tain it  principally  by  diving,  sometimes  descend- 
ing 150  feet  or  more.  .  .  .  With  one  exertion 
they  are  northern-breeding  birds,  seldom  nest- 
ing south  of  our  northern  tier  of  States.* 

Prominent  in  this  group  is  the  canvasback 
(Marila  vallimeria) ,  famous  among  epicures. 
It  is  rather  large,  has  a  reddish-brown  head  and 
nerfc,  the  breast  and  upper  back  black,  the  belly 
while,  and  the  hinder  half  of  the  body  covered 
with  fine,  wavy  crosslines  of  black  and  white, 
whence  its  name.  It  is  seen  in  autumn  on  every 
large  Take  east  of  the  plains  as  well  as  along  the 
eastern  coist;  and  although  far  less  abundant 
now  than  in  old  times  is  still  fairly  numerous 
owing  to  legal  protection.  Its  favorite  food  is 
the.  aquatic  weed  valtisneria,  erroneously  c^lcd 
•wild  cdery.*    Vety  closely  related,  and  ^loplly 
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goc>4  wben  equally  well  fed,  is  the  redhead  (J/. 
americana'),  which  has  a  much  broader  area  of 
velvety  black  about  the  neck,  and  a  brownish  in- 
stead  of  a  gray  back;  its  range  extends  to  ihe 
Pacific  coast.  The  scaups,  greater  (M.  marila) 
and  lesser  (if.  affinis),  are  dark-colored,  white- 
bellied  birds,  very  common  along  the  coasts  in 
bays  and  salt-marshes,  deriving  their  name  from 
their  cry.  The  ring-necjt  {M.  coliarit)  differs 
chiefly  in  having  a  distinct  chestnut  collar.  The 
golden-eye  (Clangula  americona)  migrates  and 
breeds  throughout  the  northern  interior,  and  is 
singular  in  nesting  in  a  hole  in  a  tree,  like 
the  wood-duck.  It  has  a  glossy  green  heatt 
with  a  puffed  appearance,  due  to  the  length  of 
the  feathers,  and  marked  by  a  large  rotmd  white 
spot  before  the  eye.  Otherwise  it  is  white  with 
a  black  back,  the  female  beias  all  brown.  The 
whistling  noise  of  its  wings  in  fli^C  make  it 
known  to  gunners  as  "the  whistler."  The  bufile- 
head,  harlequin  and  old  squaw  are  sea  ducks 
with  a  highly  varied  and  beautiful  plumage, 
while  the  scoters  are  dull  in  plumage  and  the 
eiders  (see  Eideb  Duck)  are  big,  black-and- 
white  ducks  of  the  north,  of  lilUe  interest  to 
sportsmen,  and  not  utilized  in  this  country  as 
is  the  case  in  Iceland  and  northern  Europe. 
The  pretty  little  ruddy  ducks  close  the  list 

DotuMtic  Ducks.— The  various  races  of 
domesticated  ducks  are  derived  from  local  wild 
stock.  In  Europe  and  North  America  the  mal- 
lard has  been  the  chief  progenitor,  but  in  the 
East  and  in  Africa  other  sjKcles  have  con- 
tributed. The  variation  resulting  from  selective 
breeding  and  from  the  mingling  of  breeds  has 
resulted  in  about  a  dozen  well-marked  varieties, 
10  of  which  at  least  are  recognized  at  shows. 
Of  these  the  white  Aylesbury  and  white  Pekin, 
a  Chinese  duck  (introduced  to  the  United  Sl^es 
about  1870),  are  the  most  popular  as  table 
ducks;  but  the  handsomely  colored  Ruen,  a 
favorite  in  France  the  black  Cayuga  and  the 
white  and  colorea  muscovies  are  considered 
profitable  to  rabe.  The  muscovy  duck  is  not 
of  Russian  origin,  as  its  name  would  imply, 
but  is  a  native  of  South  America,  and  Is  noted 
for  its  ornameutal  plumage,  which  much  re- 
sembles that  of  our  wood-duck.  It  is  therefore 
reared  and  kept  mainly  as  an  ornamental  bird. 
The  crested  white  is  another  purely  ornamental 
bird,  while  several  strains  of  pretty  bantams 
are  bred  by  fanciers  in  emulation  at  shows. 

The  breeding  of  wild  ducks  in  captivity  is 
becoming  a  serious  business,  as  well  as  an 
amusement  of  country  gentlemen.  The  National 
Association  of  Audubon  Societies  has  led  the 
way  by  means  of  its  ejiperiment  station  in  Con- 
necticut, and  has  shown  it  to  be  possible  to  rear 
a  large  variety  o£  ducks  not  before  attempted, 
including  canvasbacks,  black  ducks,  teals,  gold- 
eneyes,  etc 

Biblio graph)', —  In  addition  to  general  works 
(see  under  Bibds)  may  be  mentioned  Baird, 
Brewer  and  Ridgway,  'Water  Birds'  (2  vols., 
190S)  ;  Dionne,  'Oiseauit  de  la  Province  de 
Quebec'  (1839) ;  Elliot,  'Wild  Fowl  of  North 
America'  (!®8)  ;  Forbush.  'Game  Birds,  Water 
Fowl  and  Shore  Birds'  (1912);  Grinnell, 'Amer- 
ican Duck  Shooting'  (1901)  ;  Job,  'Among  the 
Water  Fowl'  (1902);  Lefiuigwell,  'Shootinc  in 
Upland,  Marsh  and  Stream'  (1890);  lUch, 
'Feathered  Game  of  the  Northeast*  (1907). 
ESMEST  Ingebmll. 


DUCK  ANT.    SeeTERMms. 

DUCKBILL,  or  PLATYPUS,  an  aquatic 
egg-laying  mammal.  (Omilkorkynchui  para- 
doxus), native  of  the  sluggish  rivers  of  Australia, 
Faptia  and  Tasmania.  Its  entire  length  from  tin 
of  bill  to  tip  of  tail  is  usually  between  18  and  20 
inches.  Its  body  is  rather  lona  and  covered  with 
glossy  blackish  Wr  close  to  the  roots  of  whidi 
IS  a  soft  waterproof  undercoat  of  fur  similar  to 
that  of  the  beaver.  The  head  is  rounded,  tbe 
^es  are  sniall  and  bright  and  there  are  no 
external  ears,  despite  which  fact  the  creature's 
hearii^  is  very  acute.  The  feature  whidi  gives 
its  name  to  the  animal  is  the  duck-like  bill, 
which  is  the  substitute  for  the  muzzle  of  other 
animals.  This  bill  is  formed  of  tbe  donated 
jawbones  covered  with  a  highly  sensitive, 
smooth  sldn ;  when  the  teeth  are  shed,  as  th^ 
are  at  maturity,  homy  plates  developed  on  both 
jaws  take  their  place  and  do  their  work.  The 
duckbill  is  well  adapted  to  its  aquatic  and  bur- 
rowing habits.  Its  legs  are  short,  its  feet 
webbed  and  furnished  with  sharp  claws.  In  tiie 
fore-feet  the  web  extends  far  b^rond  die  daws, 
but  can  be  folded  back  out  of  their  way.  The 
tail  is  broad  and  flattened,  covered  with  coarse 
hair  aud  nearly  naked  on  the  other  side.  In 
habits  the  duckbill  is  ahnost  entirely  aquatic, 
spending  its  life  in  or  near  rivers,  but  carefully 
avoiding  stagnant  or  brackish  waters.  In  swim- 
ming it  propels  itself  mainly  by  the  aid  of  its 
fore-feet,  and  it  dives  well  it  is  gregainous  and 
sometimes  congregates  in  considerable  numbers, 
but  is  so  shy  that  unless  one  watches  quietly  at 


all  to  the  bottom.  The  food  is  often  collected  in 
the  large  cheek  pouches,  where  it  can  be  stored 
and  conveniently  carried  home  by  the  animal 
Each  pair  lives  in  a  burrow  in  tbe  bank  —  a  gal- 
lery or  passageway  widened  out  at  its  interior 
extremity  mto  a  chamber,  where  the  occupants 
sleep  by  day  and  whither  the  female  retires  to 
produce  her  yout^.  She  lays  few  eggs  in  her 
bed  of  dry  grass,  often  only  one,  and  batches 
her  young  in  a  comparatively  short  time.  When 
bom  they  are  naked  and  blind.  The  eggs  are 
white,  about  three-fourths  of  an  inch  Ions  by 
one-half  inch  wide  and  unlike  birds'  eggs,  nave 
a  soft  and  somewhat  flexible  shell  —  thoi^h,  in 
their  having  a  large  amount  of  food-yoik,  they 
resemble  birds'  eggs.  The  food  consists  of 
aquatic  insects,  crustaceans  and  worms,  which 
live  in  the  water  or  in  tbe  mud  and  which  are 
found  not  only  by  the  tactile  sense  in  the  bill  but 
also  by  the  unusually  keen  sense  of  smell.  The 
voice  IS  like  the  growl  of  an  angry  puppy,  but 
the  disposition  is  quiet  and  gentle. 

DUCKING  STOOL,  also  known  as  "cuddng 
stool"  and  'castigatory,*  a  chair  in  which  com- 
mon scolds  were  formerly  securely  fastened  to 
receive  their  punishment  of  being  ducked  in 
water.  The  culprit  was  placed  in  the  chair  with 
arms  drawn  backward:  a  bar  was  placed  across 
the  back  and  inside  tne  elbows,  white  another 
bar  held  the  body  upright;  in  this  imcomfort- 
able  position  the  prisoner  was  securely  tied  with 
cords.  The  persons  appointed  to  carry  out  the 
punishment  by  raising  their  end  of  the  beam 
caused  the  unfortunate  culprit  to  go  overhead 
into  the  water.  By  pulling  down  their  end  whh 
a  chain  the  victim  was  once  more  bron^t  to 
tbe  surface.    The  duckiii«  attxi  was  geuenllb' 
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BEPBESENTATIVE  DUCKS  AND  GEESE 


1  Gooundet  (Mer(-J>  m«(«iuer)  4  Wood  Duck  (All  sjionu) 

2  Brahmbi;  Duck  (radatna  uwica)  6  Shav«l«  (Anas  Cljipeata) 

3  £Ua  (SsauCsria  molLuima)  «  Beraicle  Goois  (Bianta  bemicU) 
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used  in  Great  Bi 
century,  and  one 

DUCKWEED,  n  genus  of  plants  by  some 
botanista  made  the  type  of  tne  stnall  order 
Lemnaceee.  The  species  are  small  plants  which 
float  OR  the  surface  of  stagnant  ponds  or  slow 
running  streams  and  are  eaten  by  ducks  and 
geese.  The  fronds  take  the  place  both  of  the 
stems  and  leaves,  and  are  usually  of  a  bright 
green  color.  The  flowers  arise  from  a  slit  just 
below  the  mannn  of  the  frond    Vegetable  re- 

Jiroduction  may  take  place  by  budding.  The 
amily  comprises  the  very  smallest  of  the  flower' 
ing  plants  and  contains  three  genera,  all  of 
which  are  to  be  found  in  North  Amcnca.  Of 
the  2b  species  in  (he  family  the  most  numerous 
in  the  United  States  are  those,  of  the  genus 
Letnna,  of  which  five  are  found  The  other 
genera  are  Spirodela  and  fVolffis. 

DUCKWITZ,  duk'vits,  Arnold,  German 
politician:  b.  Bremen  1802;  d  18S1.  He 
made  an  extensive  tour  of  England  and  the 
Netherlands  and  on  his  return  became  the  fore- 
most promoter  of  shipbuilding  in  Germany.  He 
advocated  a  large  merchant  marine  and  a  power- 
ful navy.  He  also  advocated  the  establishment 
of  a  German  customs  union  and  proposed  ex- 
tensive harbor  improvements  at  Bremen. 
Through  his  efforts  a  steamship  line  was  estab- 
lished between  Bremen  and  New  York  and  a 
favorable  postal  treaty  concluded  with  the 
United  States.  In  1848  Duckwitz  as  Imperial 
Minister  of  Commerce  and  Naval  Affairs  laid 
ambitious  plans  for  the  construction  of  a  great 
German  navy.  Returning  to  Bremen  in  1849  he 
was  elected  burgomaster  in  1857  and  was  re- 
elected in  1866.  He  retired  from  public  life  in 
1873.  He  published  memoirs  under  the  title 
'Denkwiirdigkeilen  aus  meinem  dffentlichen 
Leben  1841-66'   (Bremen  1877). 

DUCKWORTH,  Sn«  John  Thonun.  Eng- 
lish admiral ;  b.  Leatherhead.  Surrey,  28  Feb. 
1748;  d.  Devonport,  England  31  Aug.  1817.  Be- 
tween 1776  and  1779  he  served  in  America.  He 
distinguished  himself  in  1794  in  the  great  naval 
victory  gained  by  Lord  Howe  off  Ushant,  and  in 
1798  under  E^rl  St,  Vincent  acquired  new  fame 
at  the  capture  of  Minorca.  Some  years  later  he 
set  out  in  pursuit  of  a  French  fleet  which  had 
sailed  to  the  West  Indies  to  succor  Santo 
Domingo.  He  came  up  with  it  and  succeeded 
in  capturing  an  80-  and  three  74-KUn  ships.  For 
this  service  he  received  the  thanks  of  both 
houses  of  Parliament  and  was  presented  by  the 
city  of  London  with  its  freedom  and  a  sword  of 
the  value  of  200  guineas,  and  by  the  assembly  of 
Jamaica  with  thanks  and  a  sword  of  the  value 
of  1,000  guineas.  In  1807,  having  been  appointed 
to  watch  the  Turkish  fleet,  he  forced  the  passage 
of  the  .Dardanelles.  Between  1810  and  1815  he 
was  governor  of  Newfoundland 

DUCLBSC,  dii-klark,  Charles  Thfedora 
Eagine,  French  statesman :  b.  Bagnires-de- 
Bigorre,  France,  9  Nov.  1812;  d.  Pan*,  21  July 
1888.  He  took  an  active  part  in  the  Revolution 
of  1848,  was  a  speaker  in  the  Constituent  Assem- 
bly and  Mitrister  of  Finance  for  a  time.  He  was 
elected  vice-president  of  die  National  Assembly 
in  1875,  chosen  a  senator  for  life  in  the  same 
year  and  became  Premier  in  1882. 


Feb.  1704;  d  Paris,  26  Uarch  1>7Z.  He  was 
chosen  member  of  the  Academy  of  Inscriptions 
in  1739  and  in  1747  member  of  the  French 
Academy,  of  which  he  was  afterward  appointed 
permanent  secretary.  In  1750  he  was  appointed 
to  succeed  Vohaire  as  historiographer  of 
France.  Among  the  best  of  his  novels  are 
'Confessions  du  comte  de  Bellipse*  (1741). 
His  'Considerations  sur  les  mceurs  de  ce  siede' 
are  full  of  striking  sketches  of  character  and 
deep  knowledge  of  human  nature.  His  'History 
of  Louis  XI'  is  esteemed,  but  shows  the  hand 
of  the  novelilt  Of  more  value  are  his 
'Uimoires  secrets  sur  les  regnes  de  Louis  XIV 
et  XV.'  This  work  was  composed  in  his  char- 
acter of  historiographer.  He  also  distinguished 
himself  in  his  'Remarques  sur  la  grammaire 
gen^rale  de  Pott  Royal'  as  a  grammariaa 

DUCORNET,  du-kor'na',  Louia  C^aar 
JoMph,  French  artist:  b.  Lille.  10  Jan.  1806;  d 
Paris,  27  April  18S6.  Bom  without  arms  he 
learned  in  early  childhood  to  use  his  feet  tor 
hands  and  when  13  years  old  showed  such  skill  in 
drawing  with  his  toes  that  Watteau  received  him 
as  a  pupil  in  the  Lille  Academy  of  Design,  There 
his  ambition  to  became  a  painter  received  whole- 
some encouragement  At  the  end  of  three  years 
he  took  the  first  prize  for  a  drawing  of  the 
htmian  figure  from  life  and  received  a  pension 
from  the  city,  which  the  goverrmient  subse- 
quently increased  He  then  went  to  Paris  for 
more  advanced  study,  painted  'The  Parting  of 
Hector  and  Andromache'  (1828}  and  presented 
it  to  his  native  city.  He  continued  painting  till 
within  a  few  weeks  of  his  death.  His  last  work  of 
note,  'Edith  Finding  the  Body  of  Harold,'  was 
ordered  by  Napoleon  III  and  exhibited  in  1855. 

DUCTIUMETER,  an  instrument  invented 
by  M.  Regnier  for  ascertaining  the  relative  duc- 
tility of  metals.  The  metal  to  be  tested  is 
subjected  to  the  action  of  blows  from  a  mass  of 
iron  of  given  weight  attached  to  a  lever,  and  the 
effect  produced  is  shown  upon  a  graduated  arc. 

DUCTILITY,  the  quality  of  adaptedness 
of  solid  bodies,  particularly  metals,  which  ren- 
der them  callable  of  being  extended  by  draw- 
ing into  wire ;  as  malleability  is  for  being 
beaten  info  leaves.  The  order  of  melals  in 
these  two  respects  is  as  follows:  Ductility- 
platinum,  silver,  iron,  copper,  gold,  zinc,  tin, 
lead  and  nickel;  malleability  —  gold,  silver,  cop- 

g^r,  tin,  platinum,  lead,  znic,  iron  and  nickel, 
y  the  device  of  coating  a  platinum  wire  one- 
one  hundredth  of  an  inch  in  diameter  witii  sil- 
ver, and  then  drawing  the  two  metals  together 
as  fine  as  possible,  and  then  dissolving  away 
the  silver  coating  with  nitric  acid  a  platinum 
wire  three-o«e-hund red-thousandths  of  an  inch 
in  tUameter  has  been  obtained  —  so  fine  that 
one  mile  of  it  would  weigh  only  one-twenty- 
fifth  of  a  grain.  This  wire  has  entirely  super- 
seded the  spider's  thread  formerly  used  as  the 
'cross  hairs"  in  telescopes.  The  less  ductile 
soft  metals,  such  as  magnesium,  which  cannot 
be  drawn,  are  converted  into  the  form  of  wire 
by  the  process  of  pressing  or  squirting  the 
heated  metal  from  a  noi/le.  One  effect  of 
drawing  metals   into  wire   is   to  increase  to   a 

?'e3t  degree  their  ultimate  tensile  strength. 
bus  a  wire  of  Swedkh  iron  one-thirty-sixth 
of  an  inch  in  diameter  has  a  breaking  strain  of 
90,000  pounds  per  square  inch ;  while  a  wire  of 
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oae-Mo-handrcd-aBd-fiftieth  of  an  inch  will  not 
break  until  the  straia  U  134,000  per  square 
inch.  When  glass  is  subjected  to  a  sumcient 
degree  of  heat  it  can  be  managed  like  soft 
wax  and  may  be  drawn  out  into  threads  ex- 
ceedingly long  aod  fine.  Ordinary  spinners  do 
not  form  their  threads  of  silk,  flax  or  the  like, 
with  half  the  ease  and  expedition  the  glass- 
si»nners  do  threads  of  this  ordinarily  brittle 
matter.  Some  of  them  are  made  into  plumes 
of  filaments  much  finer  than  hair,  which  bend 
and  wave,  like  hair,  with  every  wind.  Two 
workmen  are  employed  in  nuking  them.  The 
first  holds  one  end  of  a  piece  of  glass  over  a 
Same  and  when  the  heat  has  softened  it  the 
second  operator  ailplies  a  glass  hook  and  draws 
out  a  thread  of  glassy  which  stilL  adheres  to  the 
mass;  then  fitting  his  hook  on  the  circumfer- 
ence of  a  wheel  about  two  and  one-half  feet  in 
diameter,  he  turns  the  wheel  as  fast  as  Jie 
pleases  till  it  is  covered  with  a  skein  of  glass 
thread.  The  parts,  as  they  recede  from  the 
flame,  by  gradually  cooling  become  more 
cohesive,  the  parts  nearest  the  fire  are 
least  cohesive  and  consequently  must  give 
way  to  the  effort  made  to  draw  them 
toward  the  wheel.  These  threads  are  com- 
monly of  a  flat,  oval  shape,  being  three  or  four 
times  as  broad  as  thick;  some  of  them  seem 
scarcely-  bigger  than  the  thread  of  a  silk-worm, 
and  are  surprisingly  flexible.  If  the  two  ends 
of  such  threads  are  knotted  together  they  may 
.  be  drawti  and  bent  till  the  aperture  or  space  in 
the  middle  of  the  knot  does  not  exceed  one- 
fourth  of  a  line  or  one -forty-eighth  of  an  inch 
in  diameter.  The  flexibility  of  glass  increases 
in  proportion  to  the  fineness  of  the  threads; 
and,  probably,  had  we  the  art  of  drawing 
direaos  as  line  as  those  of  a  spider's  web,  we 
mi^  weave  stuffs  and  cloths  of  them.  Fa- 
miliar instances  of  ductility  in  non-metallic  sub- 
stances are  the  'hairing'  of  boiUng  sugar  syrup 
in  candy-making;  and  the  similar  drawing  out 
of  'Areads*  of  glue  from  the  carpenter's  glue- 
pol. 

DUDB,  a  modem  word  coined  as  a  slang 
expression  (but  now,  by  constant  use,  dignified 
into  semi- respectability 5  to  designate  a  brain- 
.  less  fop,  whose  whole  business  and  aim  in  life 
are  like  those  of  Carlyle's  dandy  —  to  wear 
clothes.  The  term  is  said  to  have  originated  in 
London  about  1882,  at  the  time  of  the  so-called 
"esthetic"  movement  in  dress  and  manners 
among  the  ultra-society  folk. 

DU  DBFFAND,  Madame.    See  Dkffahd. 

DUDBTVANT,  dud-vait,  Madame.  See 
Sand,  GEORfie. 

DUDLEY,  Sir  Edmim4  English  politi- 
cian; b.  about  1462;  d.  Lwidon,  18  Aug.  1510. 
He  was  educated  at  Oxford  and  Gray^s  Inn, 
and  in  1497  was  appointed  under-sheriff  of  Lon- 
don. He  was  an  instrument  of  Henry  VII  in 
the  arbitrary  .acts  of  extortion  by  the  revival 
of  obsolete  statutes  and  other  unjt 


_._ On  the  accession  of  Henry  VIII  he  was 

arrested  for  hij^h  treason  and  ^rished  on  the 
scaffold  with  his  associate.  Sir  Richard  Empson. 
His  work  in  defense  of  absolute  monarchy,  en- 
titled 'The  Tree  of  Commonwealth,'  was  pub- 
lished in  1859. 


DUDLEY,  Lord  OniLUord,  En^ish  noble: 
d.  London,  12  Feb.  1554.  He  was  a  son  o( 
John,  Duke  of  Northumberland,  and  was  mar- 
ried in  1553  Id  Lady  Jane  Grey  (q.v.),  whose 
claim  to  the  throne  the  duke  intended  to  assen 
on  the  death  of  Edward  VI.  On  the  failure  of 
the  plot  Lord  Guildford  was  condemned  to 
death,  but  the  sentence  was  not  carried  into 
effect  till  the  insurrection  of  Wyatt  indaeed 
Mary  to  order  his  immediate  execution. 

DUDLEY,  John,  Duke  oir  Northuiiiiek- 
LAND  and  Eaui.  of  Warwick;  b.  1502:  d.  Loo- 
don,  22  Aug.  1553.  He  was  a  son  of  Sir  Ed- 
mund Dudley  (q.v.).  He  was  with  Bedford's 
expeditktn  in  Scotland  (1542):  led  the  assault 
on  fiouloRne  (1544);  created  Earl  of  Warwick 
(1546);  distingwshed  himself  at  the  battle  of 
Pinkie  in  1S47  and  suppressed  Ket's  rising  in 
Norfolk  in  the  same  year-  was  created  earl, 
marshal  and  Duke  of  North umberland  in  1551, 
and  was  instrumental  in  bringing  Somerset  to 
the  scaffold.  He  manifested  the  most  insatiable 
ambition.  The  illness  of  Edward  VI,  over 
whom  he  had  gained  complete  ascendency, 
aroused  bis  fears,  and  he  endeavored  to 
strengthen  his  interest  by  marrying  his  son. 
Lord  Guildford  Dudley,  to  Lady  Jane  Grey, 
descended  from  the  younger  sister  of  Henry 
VIII,  and  persuaded  Edward  to  settle  the  crown 
on  his  kinswoman  by  will,  to  the  exclusion  of 
the  Princesses  Mary  and  Elizabeth.  The  death 
of  the  king,  the  abortive  attempts  to  place 
Lady  Jane  Grey  on  the  throne  and  the  rum  o£ 
all  those  concerned  in  the  scheme  are  among 
the  most  familiar  events  in  the  annals  of  Eng- 
land. *A  consummate  soldier,  a  keen  politician 
and  a  skilful  administrator,"  he  had  neverthe- 
less the  vices  of  avarice  and  unbounded  per- 
sonal ambition,  and  despoiled  the  religious 
houses  tor  his  own  enrichment. 

DUDLEY,  Joseph,  American  colonial  goT- 
emor  of  the  province:  b.  23  Sept  1647;  d. 
Roxbury,  2  April  1720.  He  was  a  son  of 
Thomas  Dudley  (q.v.).  He  was  graduated  at 
Harvard  College  in  1665,  served  in  die  Indian 
War  in  1675,  was  sent  to  England  as  agent  for 
the  province  in  1682,  appointed  president  of 
New  England  in  1686.  superseded  by  Andros  a 
few  months  later  and  made  chief  justice.  He 
suffered  imprisonment  for  malpractices  1689-90: 
was  sent  to  England  for  trial,  but  the  proceed- 
ings were  quashed;  was  chief  justice  of  New 
York  from  1690  to  1693  then  eipht  years  lieu- 
tenant-governor of  the  Isle  of  Wight;  was  re- 
Inmed  to  Parliament  in  1701  and  finally  gov- 
ernor of  Massachusetts  from  1702  to  1715.  His 
character  has  been  pithily  summed  up  by  the 
historian:  'Dudley  united  rich  intellectual  at- 
tributes with  a  grovelling  soul.  To  his  mean 
nature  personal  aggrandizement  was  the  prime 
necessity."  'He  had  as  many  virtues  as  can  be 
consistent  with  so  great  a  thirst  for  honor  and 

DUDLEY,  Paul,  American  colonial  chief 
justice:  b.  3  Sept.  1675;  d.  Roxbury,  Mass.,  21 
Jan.  1751.  He  was  a  son  of  Joseph  Dudley 
(q.v.).  He  was  graduated  at  Harvard  Col- 
lege ID  1690.  and  afterward  studied  law  in  Lon- 
don. He  returned  to  Massachusetts  in  1702, 
with  the  commission  of  attomey.eeDcral ;  in 
1718  was  Mtpointed  judge  and  in  1745  became 
chief  justice.    By  his  will  he  bequeathed  £100 
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to  HarTaid  Ccllege,  the  inttrcst  of  which  was 
to  be  applied  to  the  st^pon  of  an  annual  lec- 
ture course,  named  in  his  honor.  He  was  well 
learned  b  natural  history  and  was  a  Fellow  of 
the  Royal  Sodety  of  London. 

DUDLEY,  Ptlmmon  Hemy,  American 
metallurgical  engineer:  b.  Freedom,  Ohio,  21 
May  ISfl-  He  was  chief  engineer  of  Akron, 
Ohio,  1868-7i  and  subsequently  invented  the 
dynagraph  <1874>,  the  track  indicator  (1880), 
andme  stremmatograph  for  obtaining  and  reg- 
istering stresses  in  rails.  In  1883  he  designed 
the  first  five-inch  steel  rail  used  in  the  United 
States,  and  in  1892  introduced  the  first  six-inch 
100-pound  rails.  In  1902  he  stated  seven  fun- 
damental principles  which  illustrate  the  Amer- 
ican theory  and  practice  of  railroads,  in  refer- 
ence to  the  conjoint  action  of  the  locomotives, 
rolling-stock  and  permanent  way.  In  1916  he 
discovered  a  test  method  by  which  the  flaws  in 
steel  rails  may  be  found.  He  is  a  member  of 
the  American  Institute  of  Mining  Engineers 
and  of  many  other  societies. 

DUDLEY,  Robert,  Eabl  OF  Letcesteb,  Eng- 
hsh  courtier:  b.  24  June  1532  or  1,533;  d.  Corn- 
bury,  Oxfordshire,  4  Sept.  1588.  He  was  the 
fifth  son  of  John  Dudley,  Duke  of  Northum- 
berland, and  though  involved  in  the  criminal 
designs  o£  his  father  and  included  in  the  sen- 
tence of  attainder  passed  against  him  on  the  ac- 
cession of  Mary,  was  pardoned  and  employed 
by  that  queen.  After  Elizabeth  ascended  the 
dirone  Dudley  soon  acquired  the  distincdon  o£ 
being  her  favorite.  Offices,  honors  and  wealth 
were  showered  on  him.  He  was  appointed 
master  of  the  horse,  knight  of  the  Garter  and 
privy  councillor;  and  received  grants  of  the 
princely  domains  of  Kenilworth,  Denbigh  and 
Chirk  Castle.  In  1564  he  was  created  Baron 
Denbigh  and  Earl  of  Leicester;  and  was  the 
same  year  elected  chancellor  of  Oxford  Univer- 
sity, having  previously  been  chosen  to  the  same 
office  at  Cambridge.  He  commanded  the  ex- 
pedition to  the  Low  Countries  in  1585-87  in  which 
he  showed  no  military  capacity;  and  in  1588 
was  appointed  captain -gen  eta  I  of  the  queen's 
forces  to  resist  the  Armada.  Cordially  de- 
tested by  the  old  nobility,  he  was  simply  a  crea- 
ture of  the  queen,  who  was  for  long  credited 
with  an  intention  to  marry  him ;  but  who  pro- 
posed a  marriage  (1563)  between  bim  and  Mary 
of  Scotland.  In  spite  of  Queen  Elizabeth's  fa- 
vor, he  sent  presents  to  the  imprisoned  Queen 
Mary  and  was  privy  to  the  Norfolk  plot,  antici- 
pating at  that  time  the  fall  of  Eliiabelh.  The 
tragic  death  of  his  first  wife.  Amy  Hobsart,  who 
was  found  dead  at  the  foot  of  the  stairwaj;  at 
Cumnor  Place,  has  been  laid  to  his  charge,  with- 
out, however,  conclusive  evidence.  Consult 
Scott's    'Kenilworth.> 

DUDLEY,  Thomas,  American  colonial  gov- 
ernor: b.  Northampton,  England,  1576;  d.  Rox- 
bury,  Mass.,  31  July  1652.  After  serving  as 
page  to  Lord  William  Comptoo;  captain  in  the 
English  army  which  fought  the  French  in  1597, 
he  became  a  clerk  to  Judge  NicoUs,  about  1598, 
and  steward  to  the  Earl  of  Lincoln  1616-28. 
He  came  to  Massachusetts  in  1630  with  the 
commission  of  deputy  governor  and  he  was 
afterward  chosen  governor  in  the  years  1634, 
1640,  1645  and  1650.  He  participated  in  the 
fouitding  of  Newton  (now  Cambridge,  Mass.) 


and  of  HarvATd  Coll^^    He  vn»  twice  elected 

{president  of  the  United  Colonies  of  New  Eng- 
and.  He  was  a  man  of  integrity  and  piety, 
though  intolerant,  like  most  of  hts  generation. 
Consult  Jones,  'Life  and  Work  of  Thomas 
Dudley"  (1899). 

DUDLEY,  Thomas  Underwood,  American 
Protestant  Episcopal  bishop:  b.  Richmond,  Va,, 
26  SepL  1837 ;  d.  New  York,  22  Jan,  1904,  He 
was  graduated  from  the  University  of  Virginia 
in  1858  and  served  in  the  Confederate  army 
during  the  Gvil  War,  attaining  the  rank  of 
major.  Completing  his  studies  at  the  Virginia 
Theological  Seminary  he  was  ordained  in  1868 
and  after  filling  the  rectorship  of  Christ  Church, 
Baltimore,  was  made  assistant  bishop  of  Ken- 
tucky in  1875,  and  became  bishop  of  ttie  diocese 
1884.  He  has  published  'A  Wise  DiKrimina- 
tion  of  the  Church's  Need.' 

DUDLEY,  Willism  Lofland,  American 
scientist:  b.  Covington,  Ky.,  16  April  1859;  d. 
Nashville,  Tcnn.,  8  Sept.  1914.  He  was  gradu- 
ated at  the  Umversity  of  Cincinnati  in  1880, 
and  from  1630  to  1886  was  professor  of  chem- 
istry and  toxicology  at  Miami  College.  Hit 
iridium  process  for  electroplating  is  very  suc- 
cessful. He  discovered  the  most  poisonous 
principle  in  tobacco  smoke  to  be  carbon  monox- 
ide, which,  when  inhaled,  deoxidizes  the  blood. 
He  first  discovered  physiological  effects  from 
the  use  of  the  X-ray.  He  was  professor  of 
chemistry  at  Vanderbilt  University,  being  also 
dean  of  the  medical  department,  from  1886  until 

'  hit  death. 

DUDLEY,  England,  dty,  parliamentary 
and  county  borough  in  Worcestershire^  ei^t 
miles  northwest  of  Birmingham.  It  is  situated 
in  the  midst  of  the  «black  country"  at  an  alti- 
tude of  600  feet,  with  extensive  coal  fields  sur- 
rounding it  "The  principal  manufactures  are 
articles  made  from  brass  and  iron ;  flint-glass, 
tanning  and  brewing,  cycles  and  telegraph  in- 
sulators. There  are  here  the  remains  of  a  cas- 
tle, said  to  have  been  founded  in  the  8th  cen- 
tury by  a  Saxon  prince  called  Dudo  or  Dud, 
who  has  given-  llie  town  itii  name.  Pop.  of 
county  borough  51,079 ;  of  parliamentary 
borough,  102,506. 

DUDLEY  DIAMOND,  The,  a  diamond 
found  in  South  Africa  in  1868,  weighing  origi- 

.  nally  89  carats,  but  reduced  to  half  that  wei^t 
in  cutting.  It  receives  its  name  from  its  owner, 
the  Earl  of  Dudley,  who  bou^t  it  for  $150,000. 
See  Diamond. 

DUDWKILER,  dood'vi-ler,  Germany, 
town  in  Rhenish  Prussia,  about  45  miles  northeast 
of  Meiz.  The  coal  fields  near  by  are  a  source 
of  wealth  to  the  town;  and  the  diief  manufac- 
tories are  iron  works,  fireproof  bricks  and  pot- 
teries. In  the  vicinity  is  Brennender  Berz 
(Burning  Mountain),  a  mountain  composed 
largely  o£  coal  which  has  been  burning  for  over 
200  years.    Pop.  21,932. 

DUE  BILL,  a  written  acknowledgment  of 
a  debt  by  the  debtor.  Its  familiar  form  is  the 
I.  O.  U.  with  the  signature  of  the  debtor,  as 
follows:  'I.  O,  U.  twenty-five  dollars.  Benjamin 
Levine."  Another  and  more  extended  form  is 
the  following:  "Due  McDonnell  and  Heybom 
twenty-five  dollars;  value  received.  Benjamin 
Levine.*  Such  an  acknowledgment  of  indebted- 
ness is  distinguished,  from  a  promissory  note 
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by  the  absence  oi  an  express  promise  to  pay. 
A  due  bill  is  not  a  negotiable  instrument,  al- 
though it  is  assignable  by  the  payee. 

DUE  PROCESS  OF  LAW,  law  in  its 
regular  course  of  administration  throu^  courts 
of  justice.  This  term,  due  process  of  law, 
which  occurs  in  the  amendments  to  the  Consti' 
lution  of  the  United  States  (Art.  V)  and  in  the 
constitutions  o(  nearly  all  of  the  States,  is  con- 
sidered by  Coke  as  equivalent  to  the  phrase 
•law  of  the  land*  (used  in  Uagna  Charta, 
Ch.  29) ,  and  is  said  by  him  to  denote  "indictment 
or  presentment  of  good  and  lawful  men.*  Coke 
Ins).  50.  Due  process  of  law  includes  notice, 
hearing  and  judgment  The  constitutions  of  the 
various  Slates  and  the  Federal  Constitution 
contain  no  description  of  those  processes  which 
it  was  intended  to  allow  or  forbid.  As  a  general 
rule  they  do  not  even  declare  what  jprinciples 
■re  to  be  applied  to  ascertain  whether  it  be  due 
process.  It  is  manifest  that  it  was  not  left  to 
the  legislative  power  to  enact  any  process  which 
might  be  devised.  As  used  in  the  Constitution 
of  the  United  Slates,  the  article  is  a  restraint 
on  the  le^slative  as  well  as  on  the  executive 
and  judicial  powers  of  the  government  and 
cannot  be  so  construed  as  to  leave  Confiress 
free  to  make  any  process  "due  process  of  law* 
by  its  mere  will.  It  has  been  held  that  the 
amendment  to  the  Constitution  of  the  United 
Slates  does  nothing-  more  than  declare  a  great 
common-law  principle  applicable  to  all  govern- 
ments, both  State  and  Federal,  which  has  existed 
from  the  time  of  Magna  Charta.  It  was  hdd 
by  the  Supreme  Court  of  the  United  States  in 
Murray  v.  Hoboken  Co.,  18  How.  272,  that  the 
words  "due  process  of  law*  were  undoubtedly 
intended  to  convey  the  same  meaning  as  the 
words  "law  of  the  land"  in  Magna  Charta.  Due 
process  of  law  ordinarily  implies  and  includes 
a  complainant,  a  defendant  and  a  judge,  regular 
allegations,  an  opportunity  to  answer  and  a 
trial  according  to  some  settled  course  of  ju- 
dicial proceeding.  When  applied  to  proceedings 
in  criminal  cases,  the  expression  "due  process 
of  law,*  or  the  "law  of  the  land^*  means  that 
no  person  shall  be  deprived  of  life,  liberty,  prop- 
erty or  privileges  wiinout  indictment  or  present- 
ment by  "good  and  lawful  men,*  selected,  or- 
ganized and  qualified  in  accordance  with  some 
pre-existing  law,  and  a  trial  by  a  court  of  jus- 
tice, accorditu;  to  the  regular  and  established 
course  of  jutficial  procecmngs.  It  is  to  be  re- 
gretted, however,  that  the  constitutional  meaning 
or  value  of  the  phrase  "due  process  of  law" 
remains  to-day  without  that  satisfactory  pre- 
cision of  definition  which  judicial  decisions  have 
given  to  nearly  all  the  ^arantees  of  personal 
rights  found  in  the  constitutions  of  the  several 
States  and  of  the  United  States.  Consult 
Cooley,  'Constitutional  Limitations*  (6th  ed., 
Boston  1890)  ;  Hare,  'American  Constitutional 
Law>  (Boston  1889);  McGehee,  'Due  Process 
of  Law  under  the  Federal  Constitution'  (Chi- 
cago 1906)  ;  McLaughlin  and  Hart,  'Ennrclo- 
pedia  of  American  (government'  (New  York 
1914). 

DUEL  AND  DUELING  (from  duellum, 
derived  from  duo)  is  a  combat  between  two, 
at  a  time  and  place  appointed  in  consequence  of 
a  challenge,  and  so  is  distinguished  from  an 
encounter  taking  place  without  any  previous 
arrangement.    The  custom  of  dueling  was  dc; 


rived  from  the  (jcrmans,  Danes  and  Franks, 
who  earned  the  practice  of  the  judicial  combat 
so  far  that  none  were  excused  except  women, 
side  people,  cripples  and  such  as  were  over 
CO  years  of  age.  Even  ecclesiastics  and  monks 
were  obliged  to  maintain  their  controversies  by 
a  champion  in  arms ;  and  this  singular  species 
of  jurisprudence  was  not  coniined  to  criminal 
accusations,  but  the  titles  to  estates  were  decided 
in  the  same  manner.  At  length,  however,  this 
mode  of  trial  was  limited  to  those  accusations 
of  capital  olfeosea  in  which  there  was  no  other 
testimony  and  in  which  common  fame  pro- 
nounced the  accused  party  to  be  guilty.  The 
Krty  vanquished  was  piuushed  by  hanging,  be- 
ading or  mutilation  of  members.  A  judicial 
combat  was  authorized  by  Gundebald,  king  of 
the  Burgundians,  as  early  is  501  a-O.  The  prac- 
tice of  trying  rights  to  land,  as  well  as  the  guilt 
or  innocence  of  an  accused  parly,  by  combat 
under  judicial  authority,  very  naturally  sug- 
gested the  decision  of  personal  quarrels  in  the 
same  way,  and  all  cases  in  which  there  was  no 
adequate  redress  provided  in  the  ordioaiy 
tribunals. 

The  exanmle  of  Francis  I  of  France  and 
Charles  V  of  Sfain  gave  a  sanction  to  diis 
mode  of  arbitration.  On  the  breaking  up  of 
the  treaty  between  these  sovereigns  and  the 
declaration  of  war  by  the  French  and  English 
heralds  at  the  court  of  (larles,  2  Jan.  1528, 
the  emperor,  in  replying  to  the  declaration  of 
the  French  monardi,  desired  tbe  herald  to  ac- 
quaint his  sovereign  that  he  would  henceforth 
consider  him  not  only  as  a  base  violator  of  pub- 
lic faith,  but  as  a  stranger  to  the  honor  and  in- 
tegrity becoming  a  gentleman.  On  receiving  this 
message  Francis  immediately  sent  back  the  herald 
with  a  cartel  of  defiance,  gave  the  Emperor  the 
lie  in  form,  challenged  him  to  single  combat  and 
required  him  to  appoint  the  time,  place  and 
weapons.  Charles  accepted  the  challenge ;  but 
after  many  messages  concerning  the  arrajige- 
ments  for  the  combat,  accompanied  with  mutual 
reproaches  bordering  on  the  most  indecent  scur- 
rility, all  thoughts  of  the  duel  were  given  up. 
But  this  aSair,  thou^  it  thus  terminated  with- 
out any  encounter,  is  supposed  to  have  had  a 
^reat  influence  in  producing  an  important  chaise 
in  manners  all  over  Europe.  Upon  every  insult 
or  injury  which  seemed  to  touch  Ids  honor  k 
gentleman  thought  himself  entitled  to  draw  his 
sword  and  to  call  on  his  adversary  to  give  him 
satisfaction.  Dueling  raged  with  the  greatest 
violence  in  France,  where  it  is  calculated  that 
6,000  ^rsons  fell  in  duels  during  10  years  of 
the  reign  of  Henry  IV.  His  celebrated  minister. 
Sully,  remonstrated  against  the  practice;  but 
the  king  connived  at  it,  supposing  that  it  tended 
lo  maintain  a  mililaiy  spint  among  his  people. 
But  afterward,  in  \602,  he  issued  a  vety  sevei« 
decree  against  it  and  declared  it  to  be  ptmisb- 
able  with  death;  and  at  the  same  time  com- 
manded any  person  who  had  suffered  wrong  or 
received  an  insult  to  submit  his  case  to  the  ^v- 
emor  of  the  province,  in  order  that  it  might 
be  considered  by  a  tribunal  consisting  of  the 
constables  and  marshals  of  France.  This  de- 
cree, however,  accompanied  by  the  institution 
of  a  tribunal  of  honor,  did  not  put  an  end  to 
duels  in  France.  Richelieu  was  firm  in  carrying 
out  all  edicts  by  which  he  hoped  to  check  the 
power  of  the  nobility,  and  accordingly  insisted 
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on  the  strict  observance  of  those  against  dtids. 
Under  his  ministry .  the  Counl  of  Bouteville- 
MoniDioTcncy  suffered  deith  in  1627  for  having 
violated  a  decree  of  the  French  Parliament 
against  dueling.  This  had  for  a  lime  the  effect 
of  deterring  otheis  from  engagini^  in  this  prac^ 
tice.  During  the  minority  of  Louis  XIV  the 
law  was  more  feebly  adniinistered  and  more 
than  4,000  nobles  are  said  to  have  lost  iheir  lives 
in  duels.  With  the  revolution  of  1789  com- 
menced the  period  of  legal  impunity  for  dueb 
and  a  new  class  of  duels  Became  common,  those, 
namely,  between  men  engaged  iti  politics.  Bills, 
with  a  view  to  put  down  the  practice,  were 
brought  forward  in  the  Chambeis  in  1829  and 
1830  and  a  similar  proposal  was  made  to  the 
Council  of  Stale  in  1332;  but  they  were  not 
accepted*  At  last,  in  1837,  the  Court  of  Cassa- 
tion determined  to  follow  a  new  law  with  re- 
gard to  duels,  and  protesting  against  the  practice 
in  the  name  of  morality  ana  Ian,  it  decided 
that  in  case  of  death  or  injury  resulting  from 
a  duel  the  principal  parties  and  the  seconds 
should  be  proceeded  against  and  punished  in 
accordance  with  the  general  provisions  of  the 
code  final.  The  French  courts,  however,  re- 
serve to  themselves  a  discretionary  power  in 
dealing  with  cases  of  dueling,  and  the  practice 
is  by  no  means  yet  obsolete  in  France. 

Slng^le  combats  are  said  to  have  been  intro- 
dticed  mto  Elngland  by  the  Normans.  In  the 
time  of  chivalry  numerous  single  combats  took 
place  in  England,  which,  in  the  proper  sense  of 
the  term,  can  scarcely  be  called  duels.  It  may 
be  said  that  the  duel,  strictly  so  called,  was 
introduced  into  England  about  the  same  time 
that  it  became  conmion  in  France,  such  was  the 
contagion  of  the  example  of  Francis  I  and 
Charles  V.  In  the  reign  of  James  I  of  Eng- 
land there  were  numerous  cases  of  dueling,  the 
most  celebrated  of  which  is  that  in  which  Lord 
Bruce  and  Lord  Sactville  (afterward  Lord 
Dorset)  were  the  principals  and  in  which  the 
former  was  killed.  Cromwell  was  an  enemy  of 
the  duet  and  during  the  protectorate  there  was 
a  cessation  6f  the  practice.  It  came  again  into 
vo^,  however^  aflei  the  Restoration,  thanks 
duefly  to  the  Gailican  ideas  that  then  itiundaled 
the  court  of  Sainl'James.  Some  of  the  duels  of 
that  epoch  are  in  perfect  accord  with  the  loose 
morality  then  prevalent.  An  instance  of  this  is 
the  duel  in  which  the  Duke  of  Buckinf^am 
tilled  the  Earl  of  Sbrewsbuty,  while  the  wife 
of  the  latter,  the  cause  of  the  duel,  who  had 
accompanied  the  duke  to  the  ground,  witnessed 
the  encounter  in  the  dress  of  a  page.  A  striking 
thing  is  that  as  society  became  more  polished  in 
Ei^land  duels  became  more  frequent  They 
were  never  more  numerous  than  in  the  reign  of 
George  III.  Among  the  principals  in  the  fatal 
duels  of  this  period  were  Charles  James  Fox, 
Sheridan,  Pitt,  Canning,  Castlcreagb,  the  Duke 
of  York,  the  Duke  of  Richmond  and  Lord 
Camelford.  The  last-mentioned  was  the  most 
notorioas  duelist  of  his  time  and  was  himself 
killed  in  a  duel  in  1804.  Of  all  the  ducts 
which  took  place  during  the  reigns  of  G«orge 
IV.  William  IV  and  Queen  Victoria,  the  most 
celebrated  i^  that  which  was  fought  between  the 
Duke  of  Wellington  and  Lord  Winchelsea  in 
1829,  the  cause  of  which  was  certain  animadver- 
sions which  Lord  Winchclsea  had  passed  on  the 
duke's  conduct  in  connection  with  the  Catliolic 


Emancipation  Bill.  The  dud  passed  oS  with- 
out any  iujiiry  being  done  to  either  of  the  parties 
eng^ed.  The  Dute  of  Wellington  missed  hij 
aim,  wt^ereupon  Lord  Winchelsea  fired  into  the 
air  and  apoli^zed.  Since  1S44,  when  stringent 
regulations  against  the  practice  were  passed, 
dueling  has  beconK  extinct  in  the  British  army. 
Generally  on  the  continent  of  Europe  the 
practice  obtains  among  the  great  conscriptionist 
nations.  An  anti-duelit^  league  lias  been 
formed,  in  which  one  of  the  leading  spirits  is 
the  Infanta  Alfonso,  a  member  of  the  Spanisli 
royal  bouse,  and  its  operations  embrace  France, 
Belgium,  Germany,  Austria  and  Spain.  Dueling 
is  Mitt  practised  in  Germany  and  is  recognized 
as  having  a  defined  position  in  the  army.  As  an 
illustration  of  the  military  viewpoint  the  fol- 
lowing case  may  be  cited.  Dr.  Sambeth,  an  army 
officer,  in  May  1912  was  challenged  by  a 
brother  officer,  but  as  he  was  a  Catholic  he 
refused  to  accept  it,  the  Church  having  pro- 
nounced against  il  On  the  question  being  sub- 
mitted to  him,  the  Emperor  William  decided  ai 
follows:  'The  refusal  to  fight  a  duet  based 
cm  religious  conviction  is  not  a  nibiect  foe 
examination  by  a  cCFUrt  of  honor,  but  the  med- 
ic^ (^cer  who  in  this  respect  holds  opinicoM 
contrarr  to  those  of  his  fellow  officers,  camoi 
be  allowed  to  remain  in  the  service.*  Accord- 
ingly, he  was  dismissed  from  the  army.  A  reso- 
lution against  dueling  passed  by  the  Reichstag 
In  1912  was  negatived  by  the  ^odesrath  in 
1913.  There  were  13  duels  fought  by  army 
officers  in  the  latter  year.  Dueling  is  still  prac- 
tised at  the  universities  in  Germany  and  to  a 
less  extent  in  Russia,  bat  these  are  very  Miitoffl 
serious  affairs,  being  rather  fencing  matches 
with   sharp  weapons   than   duels  proper.     The 


Gm^ror  Francis  Joseph  of  Austria  exercised 
his  influence  against  dueling,  counseling  (1913) 
aggrieved  officers  to  seek  redress  in  the  law 
courts.  (General  Kuropatkin  is  a  notable  op- 
pionent  of  dueling  in  Russia,  Victor  Immanuet 
III  of  Italy  some  years  ago  directed  an  officer 
who  had  provoked  a  dnel  to  be  dismissed  from 
the  army  and  sentenced  the  principali  and 
seconds  to  terms  of  imprisonment. 

DueHng  has  been  known  in  the  United  States 
f  rmn  the  very  besiminig  of  their  settlement,  the 
first  dnd  takan^  place  in- 1621,  at  Plymouili,  be- 
tween two  Krvmg  men.  In  17!8  a  young  man 
named  Woodbritlge  was  kilted  in  a  duel  on 
Boston  Cxnmion  by  another  young  man  tamed 


fads  friends,  Phillips  got  on  board  a  man-of-war 
and  escaped  to  France,  where  lie  died  a  year 
aiterward.  There  were  few  duels  in  die  Hivo* 
lution,  the  most  noted  being  those  between  G«i. 
C.  Lee  and  Col.  John  Laurens,  in  whidi  the 
former  was  wounded,  and  between  Generals  Cad' 
wallader  and  Conway,  in  1778,  in  which  the 
latter  received  a  shot  in  the  head  from  whidi 
be  recovered.  Button  Gwinnett,  one  of  the 
signers  of  the  Declaration  of  Independence, 
from  (korgia,  was  killed  in  a  duet  with  Genera) 
Mcintosh,  in  May  1777.  In  178S  Captain  Gunn 
challenged  General  Greene  twice,  both  being 
citizens  of  Cieorgia,  and  threatened  a  personal 
assault  when  the  ■  latter  refused  to  meet  him. 
Greene  wrote  to   Washington,   acknowledging 
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that  if  be  diou^t  his  honor  or  reputation  would 
suffer  from  his  refusal  he  would  accept  the 
challenge.  He  was  especially  concerned  as  to 
tfa^  effect  of  hi)  conduct  on  the  minds  .of  mili- 
tary men  and  admitted  his  regard  for  the 
Opiiitoo  of  the  world. '  Washington  approved 
of  hii  course  in  the  moat  decisive  terms,  not  on 
moral  grounds,  but  because  a  commanding  offi- 
cer is  not  ameoable  to  private  calls  for  the 
discharge  of  his  puhlic  duty. 

Alexander  Hamilton  was  killed  in  a  duel 
Hrith  Aaron  Burr  in  1804,  the  latter  being  Vice- 
President  and  the  formerthe  greatest  leader  of 
the  iqjposition.  This  duel  is  always  allowed  the 
first  place  in  the  history  of  American  private 
combats.  That  which  stands  next  is  the  duel 
between  Captains  Barron  and  Decatur,  the  latter 
being  killed  and  Barron  severely  wounded. 
HeniV  Clay  and  John  Randolph  fought  in  1826, 
and  Colonel  Benton,  in  closing  his  account  of 
the  fight,  says :  "Certainly  dueUng  is  bad,  and 
has  been  put  down,  but  not  quite  so  bad  as  its 
lubstiluie  ^^  revolvers,  bowle  knives,  black- 
guarding, and  street  assassins tibns  under  the 
Ectext  of  self-defense.'  General  Jackson  kilted 
.  Dicldnson  in  a  duel,  and  was  engaged  in 
ether  "affairs.^  Colonel  Benton  killed  a  Ur. 
Lucas  and  had  other  duels.  In  1841  Mr.  Clay 
vias  on  the  verge  of  fighting  with  Colonel  King, 
then  a  senator  from  Alabama  and  elected  Vic^ 
President  in  1852.  Mr.  Cilley  of  Uainc  fought 
with  Mr,  Graves  o£  Kentucky  in  1838.  near 
Washington,  and  the  former  was  killed.  Thil 
duel  caused  nearly  as  much  excitement  as  that 
belweett  Hamilton  and  Burr.  Both  partica  were 
members  of  Congress.  Duels  have  been  numer- 
ous in  California,  notably  the  combat  between 
Terry  and  Broderick.  Formerly  they  were  very 
common  in  the  United  States  navy  and  valuable 
lives  were  lost.  It  is  related  of  Richard  Somers, 
who  perished  in  the  Intrepid,  and  who  is  said 
to  have  be«n  a  niild  man,  that  he  fought  three 
duels  in  one  day.  In  1830  President  Jadtson 
caused  the  names  of  four  officers  to  be  struck 
from  the  iiavy  roll  because  tb^  had  been 
engaged  in  a  duel.  Since  the  Civil  War  stringent 
laws  have  been  passed  in  all  the  States  against 
dueling  and  the  practice  has  become  obsolete  in 
this  country. 

Dueling  in  Upper  Canada  (now  Ontario) 
was  illegal  and  the  person  guilty  of  so  taking 
life  was  liable  for  murder,  but  by  the  'unwritten 
law"  the  Crown  counsel,  if  the  combat  was 
fairly  conducted,  did  not  press  for  CMiviction. 
Perhaps  the  most  celebrated  duel  fongbt  in  the 
early  day?  of  the  colony  was  that  between  Wil-. 
Uam  Weekes  and  Wiliiam  Dickson,  and  todc 
pbce  behind  a  bastion  of  old  Fort  Niagara,  cm 
the  American  side  of  the  river,  on  10  Oct.  1806: 
Weekes  was  hilled;  but  as  the  duel  had  been 
fought  in  a  foreign  country,  Dickson  was  never 
brouE^t  to  trial.  What  is  regarded  as  the  last 
duel  in  Upper  Canada  took  place  on  the  banks 
of  the  river  Tay  at  Perth. on  13  Tunc  1833 
between  John  Wilson  (afterward  iiiiisiie  judge 
of  the  Common  Picas  of  Ontario)  and  one 
Robert  LyOo.'  in  which  the  latter  was  mortally 
wounded ;  hut  following  the  customary  practice. 
the  fight  having  been  a  fair  one,  the  jury  did 

Bibliogrlphy.—  Dnuglas,  'Duelltne  Days  in 
the  Army>  (1887)  :  Ma^si,  'History  of  Duelling 
inAli  Countries'  <lBaO)  ;  Milligeo.  'History  of 


Duelling)  (1841)  ;  Sabine,  'Notes  on  Duels  and 
Dueling'  (1855) ;  Steinmeiz,  'The  Romance  of 
Duelling'  (1868) ;  Truman,  'The  Field  of 
Honor'    (1SS4). 

DUER,  dC'er,  John,  American  jurist:  b 
Albany,  N.  Y.,  7  Oct.  1?B2;  6.  Slaten  Island, 
8  Aug.  18S8.  He  commenced  the  practice  of  law 
in  Orange  County,  N.  Y.,  whence  about  1820  he 
removed  to  the  city  of  New  York,  where  he 
resided  until  his  death.  In  182S  he  was  ap- 
pointed one  of  the  commissioners  to  revise  the 
statute  law  of  the  State  and  in  1849  was  elected 
a  justice  of  the  Superior  Court  of  New  York, 
a  position  which  he  filled  until  his  death.  He 
published  'Lecture  on  the  Law  of  Representa- 
tions in  Uarine  Insurance>  (184S)  ;  'Law  and 
Practice  of  Marine  Insurance'  (Z  vcJs.,  1845- 
46),  which  has  become  a  standard  auOiority  in 
the  United  States. 

DUBR,  WiUiam  Alexander,  American 
jurist:  b.  Rhinebedc,  Dutchess  Countv,  N.  Y., 
8  Sept.  1780;  d.  New  York,  31  May  1858.  He 
was  a  brother  of  John  Duer  (q.v.).  He  was 
admitted  to  the  bar  in  1802,  and  between  1814 
and  1820  was  a  member  of  the  State,  assembly, 
taking  a  prominent  part  in  the  debates  on  the 
establishment   of    canals   and    other    important 

Siestions.  In  1B22  he  was  appointed  judge  of 
e  Supreme  Court  in  the  third  circuit,  an  office 
which  he  held  until  the  close  of  1829,  when  he 
was  elected  president  of  Columbia  College.  He 
retired  from  this  post  in  1842.  He  was  the 
author  of  a  treatise  on  the  'Constitutional  Juris- 
prudence of  the  United  States' ;  and  also  'Ufe 
of  William  Alexander.  Earl  of  Steriing'  (1847); 
'Reminiscences  of  an  Old  New  Yorker'  (1867). 

DVBRO.    See  Douro. 

DUBZ,  dii'a.  Ernest,  French  painter:  b. 
Paris,  8  March  1843;  d.  there,  5  April  1896. 
He  was  a  pupil  of  Pils,  and  his  paintinfis 
include  'The  Honeymoon':  'Splendor  and 
Misery';  'Saint  Cuthbert' ;  'Evemng  in  Viller- 
ville';  'The  Pont-Neuf;  and  'In  Summer' 
He  painted  some  excellent  portraits  also.  His 
work  is  realistic  and  colorful. 

DUPAURE,  dii'for,  Jnlei  Armand  Stuus- 
bs,  French  orator  and  statesman :  b.  Saujoii, 
France.  4  Dec.  1798;  d.  Paris,  2&  June  1881. 
He  practised  law  at  Bordeaux ;  entered  the 
Chamber  of  Deputies  in  1834,  and  became  an 
influential  leader  of  the  Liberal  party.  Under 
the  Republic  he  was  Minister  of  the  Interior, 
but  was  diiven  from  the  public  seivice  by  the 
eimp  d'itat  of  1851,  and  for  the  next  20  years 
devoted  himself  closely  to  his  bar  practice  and 
pamphlet  writing.  Under  the  government  of 
Thiers  he  acted  as  Minister  oi  Justice;  and 
in  1876,  and  again  from  1877  to  1879,  he  was 
head  of  the  Cabinet 

DUPP,  Alexander,  Scottish  missionary;  b, 
Perthshire.  26  April  1806;  d.  Edinburgh.  12  Feb 
1878.  He  set  out  in  1829  for  India  as  the  first 
Church  of  Scotland  Missionary  td  that  country. 
He  opened  a  school  in  Calcutta  in  which  he 
sou^t  to  teach  not  (mlj'.  the  doctrines  of 
Christianity,  but  also  the  English  language  and 
the  science  and  learnit^  of  Europe.  He  snhse- 
fluently  assisted  in  founding  the  University  of 
Calcutta.  His  chief  writings  are  'The  Church 
of  Scotland's  India  Mission'  (1835);  'Vindica- 
tion of  the  Church  of  Scotland's  India  MLssion' 
(1837);    <lndk  and  India  Misstoos'    (1840); 


vCTOOgle 


ftupp-bofry 


387 


'TheJ«uits>  (1845);  'The  Indian  Mutiny:  Its 
Causes  and  Results>   (1SS8). 

DUFF,  Archibald.  English  biblical  scholar: 
b.  Fraserburah,  Aberdeen,  1845.  He  was  edu- 
cated at  McGill  University  and  Andover  Th<;o-' 
logical  Seminary,  also  at  Halle  and  Goftingen, 
Germany.  In  1864-69  he  was  a  high-school 
teacher  in  Canada  and  in  18?5-78  was  theolo^- 
cal  tutor  and  mathematical  tutor  in  Uontresi ; 
in  the  latter  year  he  was  appointed  professor  of 
Hebrew  and  Old  Testament  theology  in  the 
United  College,  Bradford.  He  was  chairman  of 
the  Yorkshire  Congregational  Union  in  1893, 
was  one  of  the  founders  of  the  Athenieum  Oub 
and  coeditor  of  BMiolheca  Sacra  from  1874  to 
1894.  His  publications  include  'The  Use  of  the 
Old  Testament  in  the  Study  of  Origin  of  Doc- 
trine>  (18?9)  ;  'The  History  of  Atonement 
Among  the  Hebrews'  (1880);  <01d  Testament 
Theology>  (Vol.  1,  8th  Century  B-C,  1891 ;  Vol. 
11,  Deuteronomic  Reformation,  1900)  :  'Hebrew 
Grammar'  (1901)  ;  'Theology  and  Ethics  of  the 
Hebrews'  (1902);  'First  and  Second  Esdras' 
(in  "Temple  Apocrypha."  1903)  :  'Abraham  and 
the  Patriarchal  Age'  (1903)  ;  'Modem  Old  Tes- 
lament  Theology'  (1908)  ;  'History  of  Old  Te«^ 
lament  Criticisffl'  (1910)  ;  a  translation  of 
Ouhm's .  '£ver-coD)uig  Kiturdom  cf  God' 
(19U>;ando£  'Book  of  the  Twelve  Prophets' 
(1912)  ;  'Isaiah'  and  Frenssen's  'Story  of 
Jesus'  (in  "Brother  Richard's  Bookshelf," 
1913)  ;  and  commentaries  an  Esther  and  Lamen- 
tations. 

DUFF,  Bdward  Gordon,  English  librarian: 
b.  16  Feb.  1863.  He  wai  educated  at  Chelten- 
ham College  and  Oxford  and  was  librarian  of 
the  John  Rylands  Librafy,  Manchester,  1893- 
1900.  He  was  Sandars  reader  in  bibliography  in 
Cambri^e  University  1898-99  and  1903-04, 1910- 
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don>  (1899);  'William  Caxt<m»  "(1902) ;  'A 
Century  of  the  English  Book  Trade'   (1905). 

DUFF,  Sa  Moimtatuart  Elphinstone 
Grant,  English  writer  and  politician:  b.  Eden, 
Aberdeenshire,  21  Feb.  1829;  d.  London,  12  Jan, 
1906.  He  was  educated  at  Balliol  College.  Ox- 
ford, was  called  to  the  bar  of  the  Inner  Temple 
in  1854  and  in  1857  entered  the  House  of  Com- 
mons as  a  Liberal.  From  1868  tiU  1874  he  held 
ihe  office  of  under-secretary  for  India  nnder  Mr. 
Gladstone,  and  in  that  statesman's  second  minis- 
try be  was  imder-secretary  of  the  colonies  from 
ISSO  till  bis  appointment  in  1881  as  governor  of 
Madras.  His  tenure  of  this  important  office  was 
very  successful  and  ended  wioi  his  resignation 
.  in  1886.  From  1889  till  1893  he  was  president  of 
the  Royal  Gec^raphical  Society.  His  published 
works  include  'Notes  of  an  Indian  Journey' 
(1876)  ;  'Miscellanies,  Political  and  Literary' 
(187g) :  'Memoir  of  Sir  Henry  Maine'  (1892)  ; 
'Ernest  Renan'  (1893) ;  'Notes  from  a  Diary' 
(1897-1900);  'Out  of  the  Past >  (1903);  'Gems 
from  a  Victorian  Anthology>  (1904). 

DUFFERIN,  diif'fer-m,  AND  AVA,  a'v3, 
Frederick  Temple  Hamilton-Temple  Black- 
wood, Marquib  of,  Irish  diplomatist  and  anihor; 
b.  Ireland,  21  June  1826;  d.  Candchoye.  Ireland, 
12  Feb.  1902.  On  the  death  of  his  father  in  1841 
w  succeeded  to  the  title  of  Baron  of  Dufferin 
and  Qandehoye  in  the  peerage  of  Ireland.    He 


umiDrK^e  university  lovo-yy  ana  i;«M-iM,  i 
11.  He  has  published  "Eariy  Printed  Bo. 
(1893)  ;  'Early  English  Printing'  (1896)  ;  ' 
Printers,  Stationers  and  Bookbinders  of  1 


first  distinguished  himself  by  contributions  to 
literature  and  pubhshed  the  popular  'Letters 
from  Hij^  Latitudes'  in  1859.  He  was  suc- 
cessively Under-Secretary  for  India  I864-C6  and 
for  war  1866  was  chancellor  of  the  duchy  of 
Lancaster  1868-72,  in  1871  was  created  an  earl 
and  was  govenjor -general  of  Canada  1872-78. 
His  brilliant  administration  was  remarkable  for 
the  wonderful  development  of  the  provinces  and 
the  beginning  of  construction  of  the  Canadian 
Pacific  Railway.  From  1879  to  1881  he  was 
Ambassador  at  Saint  Petersburg,  whence  he  was 
transferred  to  Constantinople.  In  1884  he  suc- 
ceeded Lord  Ripon  as  viceroy  of  India,  resign- 
ing in  1888.  Lord  Dufferin'^s  tenure  of  otfice 
was  made  memorable  by  measures  for  strength- 
ening the  Indian  frontier,  by  the  various  at- 
tempts to  delimit  the  Afghan  frontier  and,  above 
all,  by  die-  annexation  of  Upper  Burma  in 
December  1885.  He  became  successively  Am- 
bassador at  Rome,  marquis  (1888)  and  Am- 
bassador to  France  (1891'96).  In  addition  to 
the  volume  named  he  published  'Irish  Emi^a-- 
tion  and  the  Tenure  of  Land  in  Irdand'  (18&)  ; 
'Speeches  and  AddresBcs'  (1882);  'Speeches 
Debvered  in  India'  (1890).  His  mother,  Helen 
Seltna  Sheridan  (1807-67)  was  the  author  of 
'The  Emigrant's  Farewell,'  'O  Bay  of  Dublin' 
and  other  touching  songs. 


Pa.,  12  Sept  1818;   d.  Bloomfield,  N.  J..  6  July 
188&     The  son  of  a  well-known  pastor,  he  was 

Kaduated  at  Yale  in  1837  and  at  Union  Theo- 
jical  Seminary,  New  York,  in  1840.  He  held 
various  Presbyterian  pastorates  and  wrote  the 
popular  hymns  'Blest  Saviour,  Thee  I  Love' 
(1851),  and  'Stand  Up,  Stand  Up  for  Jesus' 
(1858). 

DUFFIELD.  Wniiam  Ward,  American 
civil  engineer:  b.  Carlisle,  Pa^  19  Nov.  1823; 
d.  1907,  He  was  graduated  at  Columbia  in  1841 
and  served  as  lieutenant  on  the  staff  of  General 
Pillow  in  the  Mexican  War  1847-48,  and  during 
the  Ovi!  War  commanded  the  4th  Michigan  In- 
fantry. He  was  brevetted  major-general  in  1863, 
elected  State  senator  for  Michi^a  in  1878,  and 
appointed  chief  engineer  for  railways  in  Michi- 
gan, New  York,  Illinois,  Texas ;  and  United 
States  engineer  of  improvements  on  Wabash 
and  White  rivers  in  1891  In  189+.98  he  was 
superintendent  of  the  United  States  Coast  and 
Geodetic  Survey.  In  the  survey  'Report'  for 
1895-96  he  pubUshed  a  valuaUe  table  of  10- 
fi^re  logarithms  to  100.009,  newly  calculated. 
His  writings  include  'School  of  the  Brigade, 
aitd  Evolutions  of  the  Line' ;  'Treatise  on 
Logarithms,' 

DUPFY,  Sir  Charles  Gavan,  Australian 
statesman:  b,  Monaghan.  Ireland,  12  April  1816; 
d,  Nice,  France,  9  Feb.  1903.  He  took  to  jour- 
nalism and  in  1842  assisted  in  founding  a  Dub- 
lin newspaper  called  the  Nation.  In  1843  he  was 
convicted  of  sedition  with  O'Connell,  but  the 
House  of  Lords  in  the  following  jfcar  quashed 
the  conviction.  He  played  a  prominent  part  in 
the  founding  and  directing  of  the  Irish  Confed- 
eration and  in  1848  he  was  brought  to  trial  along 
with  other  members  of  that  boift  on  a  charge  of 
treason- felony,  but  the  prosecution  coula  not 
obtain  a  conviction.  In  18S2  he  was  elected  to 
Parliament  as  representative  of  New  Ros^^d  i 
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succeeded  in  forming  an  independent  Irish  po- 
litical party.  Dissensions  arose,  and  in  conse- 
quence he  resigned  bis  seat  and  went  to  Aus- 
tralia in  1856.  For  some  time  he  practised  as  a 
barrister  in  Melbourne.  In  185/  he  became 
Minister  of  Public  Works  in  the  first  responsible 
Victorian  government.  In  1858  and  again  in 
1862  he  was  Minister  of  Lands  and  became 
Premier  of  Victoria  in  1871.  In  1880  he  re- 
turned to  Europe.  Several  works  from  his  pen 
have  been  published,  including  'The  Ballad 
Poetry  of  Ireland'  (184S,  about  50  editions); 
'Young  Ireland;  a  Fragment  of  Irish  History 
lfrtO-SO>  (1880)  ;  'Four  Years  of  Irish  History 
1845-49'  (1883),  a  sequel  to  the  preceding  work. 
DUFRENITE,  dfi'fren-It,  a  native  baiic 
phosphate  of  iron.  It  occurs  it)  small  crystals  of 
orthorhombic  form,  but  usually  it  is  in  radiating- 
'"'  — ,   sometimes  with   botryoidal   or 


a  sili^  lustre  and  blackish-green  color.  It  ._ 
found  in  Westphalia,  Bohemia,  France  and  in 
East  Cornwall,  England.  Id  the  United  States 
it  occurs  as  a  nbrous  coating  in  the  Green  Sand 
formation  at  Allentown,  N.  J:;  also  in  coarse 
greenisb-brown  radiating  masses  underlying  lay- 
ers of  lignite  in  Rockbridge  Cotmty,  Va.  It 
was  named  in  honor  of  the  French  mineralogist 
Dufrenoy. 

DUFRESNE,  CharlM.  sharl  du-fran.  See 
Du  Cange. 

DXJFRBSNY,  du-frS-ne,  Charles  Riviire, 
French  poet:  b.  Paris  1654;  d.  there,  6.  Oct. 
1724.  He  was  appointed  manager  of  the  royal 
gardens  on  account  of  the  strong  love  of  flowers 
which  he  manifested,  and  in  this  capacity  in- 
troduced into  France  the  taste  for  gardens  in 
the  English  style.  Among  his  dramatic  pieces 
may  be  mentioned  'L'esprit  de  contradiction,' 
a  one-act  play  in  prose;  'Le  mariage  fait  et 
rompu,'  in  verse;  and  a  second  prose  piece  in 
three  acts,  called  *Le  double  veuva^e.'  He  also 
wrote  a  romance  in  which  he  depicts  the  man- 
ners of  the  time  after  the  fashion  of  Le  Sage, 
<Les  amusements  s^rieux  et  comiques.' 

DUGAS,  ,  Lottii  Alexander,  American 
physician:  b.  Washington,  Ga.,  3  Jan.  1S06;  d. 
1898.  His  parents  were  of  French  ancestry  and 
emigrated  from  Santo  Domingo.  He  was  edu- 
cated at  home,  studied  medicine  with  Dr.  John 
Dent,  and  in  1827  was  graduated  at  the  medical 
department  of  the  University  of  Maryland. 
After  attending  lectures  in  Baltimore  and  Fhila- 
delf^ia,  and  spending  several  years  in  study  in 
Europe,  he  settled  in  Augusta,  Ga.,  in  1831.  In 
1832  he  united  with  five  others  in  founding  the 
Medical  College  of  Georgia,  in  which  he  was 
for  many  years  professor  of  surgery.  In  18W 
the  degree  of  LL.D.  was  conferred  upon  him  by 
the  University  of  Georgia.  For  many  years  he 
was  president  of  the  Medical  Society  of  Augusta 
and  president  of  the  Medical  Association  of 
Georgia.  During  the  Civil  War  he  was  vol- 
unteer and  consulting  surgeon  of  military  hos- 
pitals. From  1851  to  1858  he  was  editor  of  the 
Southern  Medical  and  Surgital  Journal.  His 
works  include  'Rheumatism*  j  'Ophthalmia'  ; 
'Colica  Picloniim' ;  'Convulsions' ;  'Siii^cal 
Operations  during  Mesmeric  Insensibility' : 
'Use  of  Quinine  in  Fevers';  'Diagnosis  of 
Shoulder    Dislocations';     'Fractures    of    the 


Scapula' ;  'Transactions  of  the  Medical  Asso- 
ciation of  Georgia'  ;  'Pathological  Peculiarities 
of  Negroes.' 

DUGDALB,  SiB  William,  English  an- 
tiquary; b.  Shustoke,  Warwickshire,  12  Sept 
1605;  d.  there,  10  Feb.  1686.  He  was.  in  1640i 
made  rouge  croix  puriuivani,  and  had  apart- 
ments in  the  heralds'  ofSce,  with  ample  oppor- 
ttmities  for  his  favorite  study.  With  Dods- 
worth  he  prepared  the  'Monasticon  AngU- 
canum'  (1655-73).  The  principal  work  of  which 
Dugdale  had  the  sole  merit  is  the  'Antiquities 
of  Warwickshire'  (1656).  At  the  Restoration 
he  was  appointed  Norroy  king-at-arms,  and  in 
1677  Garter  king-at-arms,  with  the  honor  of 
knighthood.  Besides  the  works  already  men- 
tioned, he  published  the  'Baronage  or  Peerage 
of  En^and'  (1675-76)  ;  'Origines  Judiciales,  or 
Historical  Memoirs  of  the  English  Law  Courts 
of  Justice,  etc'  (1666)  ;  a  'History  of  St,  Paul's 
Cathedral'  (1658)  ;  and  various  minor  writii^ 
His  manuscripts  are  preserved  in  the  Bodleian 
Library,  the  Heralds'  College  and  some  in  the 
Asbmolean  Museum. 

DUGMORE,  Arthor  Raddjrffe,  American 
artist  and  author :  b,  England,  25  Dec.  1870.  He 
studied  painting  at  the  Belle  Arti,  Naples ;  came 
to  the  United  States  in  1889.  and  has  devoted 
himself  to  the  study  of  ornithology,  drawing, 
painting  and  illustrating  by  photography.  He 
exhibited  his  paintings  in  London  1913,  and 
lectured  in  the  United  States  and  England  1911- 
14.  In  1914  he  went  to  Belgium  to  investigate 
conditions  of  German  warfare  against  the  Bel^ 
gians.  He  was  taken  prisoner  by  the  (jermans, 
but  was  afterward  released.  He  was  made 
lieutenant  of  the  British  army,  March  1915,  and 
was  wounded  at  the  battle  of  Alost  He  has 
published  'Bird  Homes';  'Habits  of  the  Land 
Birds  Breeding  in  the  Eastern  United  States' 
(1900);  'Nature  and  the  Camera'  (1902): 
'Camera  Adventures  in  the  African  Wilds' 
(1910),  which  contains  his  experiences  (many 
of  them  extremely  hazardous)  in  photograph- 
ing African  big  ^me;  'Wild  Life  and  the 
Camera'  (1912)  ;  "Romance  of  the  Newfound- 
land Caribou'  (1913),  in  which  he  gathered  the 
results  of  nine  seasons  of  patient  and  success- 
■  fill  camera  hunting  of  that  wary  animal; 
'Romance  of  the  Beaver'  (1914). 

DUGONG,  dfl'gBng,  or  DUYONQ,  the 
Malayan  name  for  the  genus  Halicore  of  the 
order  Sirenia  or  "sea  cows."  )t  is  from  five  to 
seven  feet  long,  occasional  specimens  attainiiw 
a  length  of  nine  feet.  It  is  a  marine  animd, 
never  ascending  rivers,  and  feeds  chiefly  on  sea- 
weed; in  which  particular  it  differs  from  the 
related  genus  Manalut.  It  is  found  along  the 
shores  of  Australia,  of  the  Indian  Ocean  and 
around  the  Red  Sea.  Unlike  the  manatee  it  has 
a  crescent-shaped  tail,  its  nostrils  are  on  the 
upper  part  of  the  muiile  and  its  flippers  are 

Suite  without  trace  of  nails.  The  skull  of  the 
ugong  is  characterized  by  the  thickness  of  the 
beak  and  the  lower  jaw,  both  of  which  are  bent 
sharply  downward,  almost  at  right  an^es  to 
the  axis  of  the  skull.  In  the  males  the  incisors 
are  developed  into  large,  straight  tusks,  ^inting 
directly  downward.  In  color  the  animal  is 
grayish-blue,  sometimes  whitish  below.  The 
female  is  proverbial  amoi^  the  Malays  for  her 
maternal  solicitude  for  her  offspring;  of  which 
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but  gne  is  produced  at  a  birth.  And  tUs  is  si^ 
posed  to  be  one  of  the  sources  of  the  nieniuud 

The  flesh  of  the  dusong  is  said  to  be  ex- 
tremely palatable ;  but  its  oiief  value,  f roin  a 
rommercial  standpoint,  is  the  &ne  oil  yielded 
by  the  Australian  spedes  (Haticore  austraiis). 
"t^iis  has  been  in  sudi  demand  for  medicinal  and 
other  purposes  as  to  have  caused  a  wholesale 
slaughter  amounting  almost  to  the  extermina- 
tion of  the  species.    See  Sisenia  for  structure. 

DUGOUT,  a  cave  dug  in  the  side  of  a  hil] 
or  tnountain,  used  as  a  dwelling,  partly  built  of 
logs  as  seen  in  some  sections  of  Montana,  or  as 
a  place  of  refuge  from  cyclones  and  tornadoes. 
These  arc  frequently  to  be  seen  hi  some  of  the 
Western  States.  Also  the  name  of  a  canoe  or 
boat  made  from  a  log  of  wood,  hollowed  and 
shaped  for  use. 

In  tnilitaiy  usage,  a  dugout  is  an  artificial 
cave  used  for  the  purpose  of  cover  from  shells. 
It  is  either  hollowed  out  and  propped  up  from 
within,  or  is  dug  from  the  surface  of  the  earth. 
and  then  covered  with  layers  of  earth  and 
broken  stone  supported  on  a  framework  of  Steel 
rails.    See  FoRrmcATiosrs. 

DUGUAY-TROUIN.  du-gi-troo-in',  Rent 

French  seaman:  b.  Saint  Ualo.  10  June  1673; 
d.  Paris,  27  Sept.  1736.  His  various  successful 
privateering  expeditions  attracted  the  attention 
of  the  government  before  he  was  21,  and  Louis 
XIV  sent  him  a  sword.  He  captured  great 
numbers  of  English  and  Dutch  ships  on  the 
coast  of   Spain   and  Ireland;   in   1696  he  took 


royal  marine  as  a  captain.  He  signaliied  him- 
self so  much  in  the  Spanish  war  that  the  king 
granted  him  letters  of  nobility,  in  which  it 
was  stated  that  he  had  captured  more  than  300 
merchant  ships  and  20  snips  of  war.  By  the 
capture  of  Rjo  de  Janeiro  (1711)  be  brought 
the  Crown  more  than  25,000,000  francs.  Louis 
XIV  maJde  him  lieutenant-general  and  placed 
him  in  command  at  Brest  Under  Louis  XV 
be  rendered  important  services  in  the  Levant 
and  the  Mediterranean, 

DU  GUESCLIN,  du  ga-klaA,  Bertr«id, 
constable  of  France :  b.  Uottf-Broon  castle, 
near  Rennes,  1320;  d.  13  July  1380.  He  served 
first  in  the  army  of  Charles  of  Blois  (1342). 
He  was  knighted  in  1354.  Mainly  to  him  must 
be  attributed  the  expulsion  of  the  English  from 
Normandy,  Guienne  and  Foitou.  He  was 
captured  by  Chandos  at  the  battle  of  Auray  in 
1364,  and  ransomed  for  100,000  francs.  While 
serving  in  Spain  against  Peter  the  Cruel  he 
was  made  prisoner  by  the  En^ish  Blade  Prince, 
but  was  soon  liberated.  For  his  services  in 
Spain  he  was  made  constable  of  Castile,  Count 
oi  Trastamare  and  Duke  of  Molinas;  and  ia 
1370  he  was  made  constable  of  France.  In 
1373  he  occupied  most  of  the  fortresses  of 
Brittany  and  died  at  the  siege  of  Chateauneuf 
de  Randon.  Consult  Luce,  'Histoire  de  Bcr- 
trand  du  Guesclin  et  de  son  epoque'  (1876)  ; 
Stoddard,  'Bertrand  Du  Guesclin'   (1897). 

DUHH,  Bemhard  Laward,  German  Prot- 
estant biblical  scholar:  b.  Bingum,  Hanover, 
1847.  He  received  his  education  at  Gottingen, 
where  he  taught  from  1877-^.    In  the  htst- 


named  year  he  went  to  Basel  in  the  capacity 
of  professor  of  Old  Testament  theology.  He 
is  espedally  noted  for  his  brilliant  biMical 
criticisms.  His  works  include  'Theologie  der 
Prophetcn'  (1875);  'Ober  Ziel  nnd  Methode 
der  Theologie'  (1889);  'Kosmolc^e  und  Re- 
Ugioti>  (laK);  <Das  Geheimnis  in  der  Re- 
ligion' (1896) ;  <Die  Entstehung  des  Altcn  Tes- 
taments' (1897-1906);  'Das  kommende  Reich 
Gottes'  (1909,  translated  into  English  by  Duffj 
1911);  translations  in  the  original  metre  of 
<Job'  (1897) ;  the  'Psalms'  (1899) ;  <Jeremiah' 
(1903);  'Habakkuk'  (1906)  ;  and  commentaries 
on  these  books  and  on  the  12  minor  prophets. 

DUHRING,  dii'rhig,  Eugen  Karl,  German 
philosoi^cal  writer;  b.  Berlin,  12  Jan.  1833.  He 
studied  at  the  University  of  Berlin,  and  prac- 
tised law  for  a  time;  he  then  became  professor 
of  philosophy  and  political  economy  at  Berlin 
in  1864,  but  gave  up  the  position  on  account  of 
quarrels  with  the  faculty.  He  has  written 
<Der  Wert  des  Lebens'  (186S),  which  did 
much  to  introduce  the  positivism  of  Comte  into 
Germany;  'Kritische  (leschichte  der  Philos- 
ophies (1869)  ;  'Logik  und  Wissenchafts- 
theorie'  (1878);  'Die  Judenfrage  als  Rassen-i 
Sitten-,  und  kulturfrage'  (1892);  also  a  num- 
ber of  works  in  political  economy,  including 
'Kapital  und  Arbeit'  (1865)  'Die  Verkleinerer 
Careys'  (1867) ;  and  'Kritische  Geschichte 
der  National okonomie  und  des  Soziatismus' 
(1879).  Consult  Doll,  'Eugen  Diihring' 
(1883). 

DUIKER-BOK,  tTk^r-  or  doilcer-bok,  a 
genus  of  small  antelopes  (.Cephalolophus), 
native  to  southern  Africa.  They  are  character- 
ized by  small,  straight  horns,  generally  present 
in  both  sexes ;  and  by  an  upnght  tuft  of  hair 
between  the  horns.  The  typical  species 
(C.  grimmi)  is  found  in  bush-covered  districts 
from  the  Cape  of  Good  Hope  to  the  Zambesi 
River,  and  ranges  even  farther  north  along  the 
west  coast  of  Africa.  It  stands  about  26  inches 
high;  its  ears  are  lon^  and  narrow;  its  color 
is  yellowish- brown,  with  a  tendency  to  gray; 
but  the  color  is  decidedly  variable.  The  horns, 
in  this  species  present  only  in  the  male,  are 
from  three  to  five  inches  long,  and  rise  at  a 
sharp  angle  to  the  face.  Of  the  allied  species 
the  following  are  the  most  important:  The  red- 
buck  of  Natal  (C.  natoUnsis),  which  differs 
from  C.  grimmi  in  that  its  horns  incline  back- 
ward, and  are  present  in  both  sexes;  and  that 
its  color  is  more  reddish.  The  bluebuck  of  the 
jungle  (C.  montieola)  is  a  tiny  creature,  only 
13  inches  high  at  the  shoulder,  that  swarms  in 
the  Natal  region.  It  is  smaller  and  lighter  in 
build  than  a  hare;  is  bluish  mouse-color,  and 
has  tiny  straight  horns.  It  feeds  on  berries 
and  young  shrubs.  The  lebra-ant elope  of  West 
Africa  (C.  dona)  is  distinguished  by  its  coat 
of  rich  golden-brown,  banded  with  eight  or 
nine  transverse  lines  across  the  back  loins. 
The  wood  antelopes,  also  West  African,  are 
nearly  three  feet  tall,  and  are  classed  in  two 
species,  C.  sylvicullor  and  C.  jentinki. 

The  name  "duiker*  signifies  "ducker"  or 
'diver,*  in  allusion  to  the  animal's  rapidity  of 
motion  when  in  the  thickets.  Consult  Schwein- 
furth,  Heart  of  Africa'  (Leipzig  1878)  ;  and 
other  books  by  African  explorers  and  natural- 
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DUILIU8,  Gaioa,  Roman  general :  b.  about 
300  B.C.  He  was  trained  to  arms  by  bis  father, 
Marcus  and  rose  to  the  highest  rank  as  a  naval 
and  mihtaiy  officer.  He  became  consul  in  260 
B.C.,  defeating  the  Carthaginians  near  Mylae  in 
that  year.  In  honor  of  this  victory,  Rome's 
first  success  on  the  sea,  a  magnificent  column 
(columns   roatrata)   was  erected. 

DUISBURG,  doo'is-boorg,  Germany,  dty, 
an  inland  port  of  Prussia,  in  the  Rhine  prov- 
ince, about  13  miles  north  of  Diisseldorf.  The 
town  has  civic,  educational  and  other  institu- 
tions in  keeping  with  its  importance.  The 
finest  of  the  churches  is  the  14th  century  Saint 
Salvator,  with  fine  wall-paintings.  Ehiisburg  has 
blast- furnaces,  foundries  and  other  works  de- 
p^ding  on  the  iron  trade.  Its  chemical  works, 
cotton-mills  and  commerce  are  extensive.  It 
is  an  ancient  place,  early  rose  to  be  a  free  town, 
and  became  a  monber  of  the  Hanseatic  league. 
It  possessed  a  university  from  1655  to  iai& 
The  tomb  of  Mercator,  the  famous  geographer, 
is  here.     Pop.  about  93,60a 

DUJAKDIN,  dii-thar-diA,  F61iz,  French 
naturalist:  b.  Tours,  5  April  1801;  d.  Rennes, 
8  April  1860.  From  1827  to  1834  he  delivere<l 
public  lectures  in  Tours  upon  geometry  and 
chemistry  as  applied  to  the  arts.  During  the 
same  period  he  published  several  geological 
works,  in  one  of  which  he  first  made  known 
the  curious  fact  that  artesian  wells  bring  to  the 
surface  seeds  and  remains  of  insects,  which 
have  been  taken  from  long  distances  and  trans- 
ported through  subterranean  passages.  In  1833 
and  1834  he  published  descriptions  of  the  flora 
of  the  region  of  the  Loire,  and  of  the  geology 
and  fossils  of  Touraine.  He  then  devoted  him- 
self to  zoological  researches,  and  published  ob- 
servations upon  the  rhisopoda,  for  which  he 
proposed  a  new  classification.  In  1839  he  added 
extended  annotations  to  the  3d  volume  of  De 
Lamarck's  'History  of  Invertebrate  Animals,* 
and  among  his  later  publications  were  his  re- 
searches upon  the  brain  of  insects,  and  upon  the 
instinct  of  bees.  He  was  a  professor  at  Rennes 
from  1839. 

DUJARDIN,  Karel,  Dutch  artist:  h 
Amsterdam  1640;  d.  Venice,  20  Nov.  1678.  He 
went  to  Italy  when  young,  and  was  a  member 
of  the  Society  of  Painters  at  Romt  among 
whom  he  was  called  Barba  di  Becco.  His  worl^ 
met  with  general  approbation.  His  landscapes 
have  spirit  and  harmony,  his  fibres  expression 
and  his  color  the  brilliancy  which  distinguishes 
his  school.  His  paintings  are  rare  and  com- 
mand  a  high  price.  He  also  published  52  land- 
scapes etched  with  much  spirit  and  ease.  The 
Louvre  possesses  his  masteniiece  'The  Charla- 
tans.' Amsterdam,  Brussels,  Berlin  and  the 
National  Gallery,  London,  have  specimens  of 
his  work. 

DUK-DUK,  in  New  Britain  (formerly  New 
Pommem) — the  largest  island  of  the  Bis- 
marck ardiipda^  in  the  Pacific  Ocean  —  is  a 
•ecret  male  society  for  the  preservation  of 
ancient  observances  among  the  Melanesian 
natives.  The  inculcation  of  respect  and  order 
among  the  youthful  members  of  ibe  community, 
the  subjection  of  women  and  the  enforcement 
of  obedience  to  the  chiefs  are  among  its  main 
objects;  its  mystic  ceremonies,  masked  dances, 
etc,  are  picturesque.    The  society  is  analogous 


to  the  West  African  negdtal  Uiunbo  Jtunbo 
organizations,  and  is  interesting  sociologically 
as  an  uncivilized  form  of  the  Vehmgmekl, 
lodges,  bachelors'  clubs,  etc,  of  Europe  and 
America.  Consult  Powell,  'Three  Years  ^ong 
the  Cannibals  of  New  Britain*  (1897). 

DDKE,  Basil  Wilson,  American  lawyer  and 
famous  cavalry  leader  in  the  Confederate 
army:  b.  Scott  County,  Mo.,  28  May  1838;  A 
New  York,  16  Sept.  1916.  He  was  educated 
at  Georgetown  (Ky.)  College  and  Danville 
College  and  the  Lexington  Law  School  Be- 
fore he  had  reached  his  majority  Genera!  Duke 
was  active  in  the  group  of  men  who  fought  to 
carry  Missouri  into  the  Confederacy.  He  was  . 
bom  in  ScoU  County,  Ky.,  in  1838,  but  saw 
his  first  military  service  in  Missouri.  Return- 
ing to  Kentud^,  he  joined  his  brother-on-law, 
Gen,  John  H.  Morgan,  in  raising  troops  for 
the  Southern  Army.  From  a  lieutenant  in  the 
famous  cavaliy  organization  known  as  'Mor- 
gan's Raiders,*  he  rose  rapidly  to  the  rank  of 
colonel  and  led  one  of  the  hardest  fif^ting 
cavalrv  regiments  in  the  service.  He  was  badly 
wounded  at  the  battle  of  Shiloh,  but  recovered 
in  time  to  participate  in  the  operations  of 
Morgan's  troops  in  Tennessee  and  Kentucky, 
being  present  at  the  famous  Ohio  raid.  With 
his  chief  and  most  of  the  command  he  was 
captured  and  imprisoned  in  the  Ohio  peni- 
teiidary,  from  which  General  Morgan  dug  his 
way  to  freedom  with  most  of  his  men.  He 
frequently  distinguished  himself  for  gallantry 
and  the  unusual  success  of  the  military  opera- 
tions he  directed,  and  gained  a  reputation  for 
daring  second  only  to  that  of  the  noted  cavalry 
leader  with  whom  he  was  associated  for  the 
full  period  of  the  rebellion. 

For  more  than  20  j^ears  Brigadier- General 
Duke  was  connected  with  the  law  department 
of  the  Louisville  and  Nashville  Railroad,  with 
headquarters  at  Louisville.  He  was  the  author 
of  many  books  on  finance  and  the  Civil  War, 
among  the  latter  being  the   'History  of   Mor- 


the  'History  of  the  Bank  of  Kentucky.' 

DUKE,  Jamei  Buchanan,  American  to- 
bacco manufacturer:  b.  on  farm  near  Durham, 
N.  C,  1857.  He  was  educated  in  the  country 
schools ;  entered  the  tobacco  business  with  his 
father  and  brothers  at  Durham  under  the  firm 
name  of  Duke  Brothers  and  Company.  In 
1884  he  went  to  New  York  and  in  1889  organ- 
ized the  American  Tobacco  Company  of  which 
he  was  president  until  1912.  He  is  president 
of  the  Continental  Tobacco  Company  and  the 
Consolidated  Tobacco  Company  and  wnce  1912 
chairman  of  the  board  of  directors  of  the 
British -American  Tobacco  Company.  He  is  a 
director  of  the  Imperial  Tobacco  Company  and 
of  many  other  corporations. 

DUKE  (in  French  due,  m  Spanish  dwpte. 
in  Italian  dvca,  in  Venetian  doge,  all  derived 
from  the  Latin  dux,  leader,  commander)  a  tiiU 
belonging  originally  to  a  military  leader.  _  It 
seems  to  have  come  into  use  when  Constantine 
separated  the  military  and  civil  commands  of 
the  provinces ;  the  title  dux  was  then  applied 
to  the  military  governor  of  a  province,  and  the 
ducal  rank  was  made  inierior  to  that  of  the 
comes  (count).    The  Gotba,  Franks  and  other 
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Dortbem.  tril)es  who  inireded 'the  vut.  Roman 
teiritories,  adopied,  if  they  h&d  not  before 
borrowed,  the  titles  of  duke  and  oowiL  Amoag 
(hose  wariike  ptopieti  boivever,  the  dtdtea  a» 
military  chiefs  soon  acquired  a  roarked  pre- 
emineuce  over  the-  coitnta.  whose  funcboDs  ^ 
the  eastern  and  western  envi>irc3  were  tnotv  of 
u  civil  and  judicial  nature.  Under  Charlevugtib 
who  was  jealous  of  the  infTeaainK  power  oi 
the  hi^r  nobility,  the  dignity  wtis  suffered  to 
cease,  but  under  lus  weaker  successors  the  ducal 
govemoES  of  ^the  proviaces  att^aed  an  atmott 
absolute  indepenoence.  The  concession  of 
beredituy  power  and  independent  jurisdiction, 
first  to  the  ccntcal  province  knemrn  as  the  Isk 
de  France,  and  then  to  Aqniiaine,  extended 
itself  under  the  Ceflovicgiims  to  Burgmdy, 
Normandy  and  Gascony,  and  on  the  ncoesstoa 
of  Hugh  Capet  ta  all  the  other  mbeltem  ieh- 
ures.  It  was  not  long  until  the  dukes,  feeling 
secure  in  the  unlinr^  BvreTtwic  powen  of 
their  provinces,  proclaimed  their  title  to  be  a) 


their  subjects,  made  war.  even  at^iott  the  king 
and  reduced  the  royal  jurisdiction  to  a  few 
towns  such  as  Rbeims  and  Laon.  -Fron  the 
ume  af  Philip  II  (Philippe  Auguate)  ;to  that 
of  Louis  XI,  Dowever,  these  duchies  were  grad- 
ually reunited  to  the  crown,  and  those  subse- 
JUently  accorded  to  the  members  of  the  royal 
amity  enjoyed  none  of  the  privileges  of  in- 
dependent sovereignty.  Prior  to  the  Revolu- 
tion dukes  were  created  by  letters  patent  of 
the  king,  and  were  of  three  kinds ;  those  desig- 
nated as  dukea  and  peers  held  the.  first  rank 
and  had  a  seat  in  Farliaraent.  The  dignity  of 
the  second  dass  descended  to  their  male  chil- 
dren, but  that  of  the  dukes  by  brevet  ceased 
with  themselves.  The  rank  of  duke  in  the 
royal  family  of  France  was  superior  to  that 
of  prince,  and  sometimes  inienor  to  that  of 
count.  Tile  ducal  atong  witii  all  ot^er  titles  of 
nohility  was  abolished  at  the  Revolution,  but 
was  restored  by  Napoleon  in  1806, 

In  Germany  the  dukedom  passed  through 
phases  similar  to  that  exhibited  in  France.  In 
847  the  Emperor  Louis  appointed  a  duke  (Her- 
iog)  of  Thuringia  to  protect  the  frontiers 
against  the  Wendes,  or  Vandals,  a  Slavonic 
tribe.  The  power  of  the  dukes  ^p^dually  in- 
creased, their  dignity  became  hereditary  and  they 
soon  became  powerful  members  of  the  Holy 
Roman  Empire.  An  archbishop  of  Cologne, 
Bruno,  was  the  first  who  bore  (in  959)  the  title 
of  archduke  (Erihenog),  which  since  the  time 
of  the  Emperor  Frederick  III  ( 1453)  has  been 
given  exclusively  to  the  princes  of  the  house 
of  Austria.  AH  the  Austrian  princes  are  arch- 
dukes,   as   <fistingirishtng  title   of   the  imperial 

In  Great  Britain  the  title  of  duke  ranks  as 
a  title  of  honor  or  nobllitv  next  below  that 
of  a  prince  or  princess  of  the  royal  blood  and 
that  of  archbishop  of  the  Church  of  Enj^land. 
The  first  hereditary  duke  in  England  was  the 
Black  Prwce,  created  by  his  father.  Edward  III 
in  1336.  The  duchy  of  Cornwall  was  bestowed 
upon  bim,  and  was  thenceforward  attached  to 
the  eldest  son  of  the  king,  who  is  ,consideTed  a 


whibb  those  two  dnclties  still'  hiHart  reiwili 
Richard  II  was  the  first  sovereign  to  make 
cceatioi»apart  from  princes  of  the  RqyaJ  h{3psc. 
Henry  Vill  artd  Edward  VI  made  creatkosf-j 
but  through  attainders  and  failure  of  issue  by 
the  reign  of  Elizabeth  in  1572 '  the  duc^ 
order  became  extinct,  and  was  not  revivefl 
till  the  creation  of  Villiers,  Duke  of  Buck- 
ingham, and  Ludovic  Stuart,  Duke  of  .Rich- 
mond, by  Jamed  I,  Chart«9  H  bestowed 
(hikedoms  on  six  of  his  illegitimate  children— 
those  of  Motmloufh,  Grafton,  NDrlhUnibetland; 
Southampton,  Richmond  and  Saint  Albans.  By 
William,  Anne  and  George  I  lower  dignities 
were  advanced  to  the  rank  of  duke  —  of  the 
26  dukes  of  the  British  peerage  exclusive  sJ 
those  of  royal  blood,  only  two,  those  of  Nor7 
folk  and  Somerset,  were  created  prior  to  the 
Civil  War.  The  coronet  of  a  British  dukft 
consists  of  eight  strawberry  leaves  of  a  coiv 
venllonal  type  on  a  rim  of  g^^d.  In  the  Bible 
the  word  ditkei  is  used.  Gen.  xxxvi,  IS,  ior  the 
duces,  oi  tht  Vulgate. 

DUKE  OP  EXETER'S  DAUGHTER; 
a  rack  in  the  Tower  of  London,  so-called  after 
its  Inventor,  a  minister  of  Henry  VI.  Accord- 
it^  to  Blackstone  it  was  never  put  in  use. 

DUKE'S  LAWS,  so  named  fromthe  Duke 
of  York,  afterward  James  IL  were  ft  uide  pro- 
mulgated by  Col.  Rtchard  Nicolls^  the  Boglisii 
commander  who  took  New  Amsterdam  f  cqki  the 
Dutch  in  1664  and  beerane  goveraor-  of  tfa« 
colonies  under  the  Xhdce^s  patent  They  applied 
4rst  to  the  Dutch ;  confiivied  the  patroons  ia 
their  estates,  which  thenceforth  were  to  be  callod 
manors;  introduced  jttiy  trial;  amended  the 
criminal  code,  and  provided  for  freedom  of 
religion  and  equal  taxation  and  militia  lervicc: 
There  was  no  popular  election  of  magistrates  at 
first,  but  the  code  was  afterward  mbdUied  into 
the  mstrument  of  government  of  New  York  and 
New  Jersey. 

DUKES,  LeopoM,  Hungarian  scholar:  b. 
Pressburg,  27  Jan.  1810;  d  Vienna,  3  Aug.  1891. 
He  spent  the  greater  part  of  his  life  in  research 


Musemn.  His  books,  largely  of  a  critical  char- 
acter, threw  new  light  on  mediaeval  Hebrew- 
literature,  Hebrew  grammarians  and  lexicogra- 
phy. He  was  also  a  frequent  Contributor  to 
English,  German  and  Hebrew  publications'. 
Amonf;  his  works  the  most  entertdii^og  was.  his 
'Rabbinische  Blumenlese,'  a  collection  of  tabr- 
binical  prc^erbs  and  their  illustrations  from  the 

Kpular  sayings  of  other  races.  He  Was  at  his 
It  in  his  sketches  of  the  Hebrew  poets  of  the 
Uiddle  Ages,  Moses  ben  Esra  and  Ibn  Gabirot 
in  particular.  He  translated  into  German  <  1838) 
the  famous  PentatetKh  commentary  of  Rashi. 


DUKIItFIELD,  England,  a  borough  i^ 
county  of  Chester,  a  few  miles  from  Man- 
chester.    Extensive   collieries,   cotton   factories, 


DULAG,  doolag,  Philippines,  a  town  OtI  the 
eastern  coast  of  the  island  of  Lcyte,  at  dm 
mouth  of  the  Cathassag  River.  .Then  are  laice 
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OULAN- 
wn.i,  o  uk.<.,>...i>  iiiut.  ui  uiE  •  u 111 i>pines,  living 
in  ifae  southern  part  of  the  province  of  Davao, 
island  of  Mindanao.  It  is  uncertain  whether 
the^  are  of  pure  Malayan  race  or  have  an  in- 
fusion of  Negrito  blood. 

DULANY,  Daxiiel,  American  colonial  law- 
yer: b.  Annapolis,  Md.,  1721;  d,  1797,  He  was 
educated  in  England,  at  Eton,  Cambridse  and 
the  Temple,  and  was  admitted  to  the  bar  of 
Maryland  in  1747.  He  was  deputy  commissaiv- 
general  from  1754  to  1761  and  a  member  of  the 
provincial  council  from  1757  to  1775.  He  also 
served  as  deputy  secretary  and  secretary  of 
Maryland  from  1761  to  1773.  In  1765  he  wrote 
a  powerful  pamphlet  a^nst  the  Stamp  Act, 
and  his  arguments  against  arbitrary  taxation 
furnished  material  for  Pitt's  famous  speech  on 
behalf  of  the  American  colonies  in  1766.  H« 
was,  however,  a  staunch  Royalist,  refused  to 
take  part  in  the  Revolution  and  lost  noarly  all 
his  landed  property  by  confiscation.  Consult 
Tyler,  'Literary  History  of  ''      '  " 

olution*  (New  York  1897). 

DULCAMARA.    See  Birnx-avnxt. 

DULCAMARIN  (picroglycion  or  dulcartn, 
CmHhOii)  a  glucoside  which  is  separated  from 
the  aqueous  extract  of  Solonaim  Dulcamara  — 
Intter-swect,  and  consists  of  a  yellow,  transpa- 
rent, resinous,  easily  powdered  mass,  readily 
soluble  in  alcohol,  spanngly  in  ether,  and  very 
klightly  in  water.  It  has  a  sti^t  alkaline  re- 
action and  fields  to  platinum  salt.     The 


mala  City,  communicating  with  the  Gulf  of 
Honduras  by  the  lakelet  el  Golfete.  It  is  about 
30  miles  long  by  12  broad  and  from  20  to  60 
feet  deep.  Also  called  Lake  Izabal,  it  is  the 
chief  waterway  of  the  state  to  the  Caribbean 
Sea  and  the  Atlantic  Ocean.'  (2)  A  river  in 
Argentina,  rising  in  the  province  of  Tucuman, 
and  called  in  its  lower  course  the  Saladillo 
.River.  It  fiows  northeast  past  Santiago  and 
ends  in  the  salt  marshes  of  Lake  Porongos. 
(3)  A  gulf  on  the  coasts  of  Costa  Rica  and 
Panama,  in  Central  America. 

DULCE  DOHUM,  a  famous'aong:  sung  at 
Winchester  College,  England,  on  the  eve  of  the 
break-up  day  for  the  summer  holidays.  The 
origin  of  both  words  and  music  is  veiy  uncer- 
tain —  it  is  usual  to  ascribe  the  former  to  one 
Turner,  probably  him  who  became  bishop  of 
'  Ely,  and  was  one  of  the  seven  bishops  under 
James  II ;  the  latter,  to  Johannes  Reading,  or- 
ganist of  the  college  from  1681  to  1689. 

DULCIGNO,  dool-chen'yo,  Montenegro,  a 
small  seaport  town  on  the  Adriatic.  The  in- 
habitants, formerly  notorious  under  the  name  of 
Dxtlcignottes,  as  the  most  dangerous  pirates  of 
the  Adriatic,  are  now  engapeain  commerce  or 
in  the  fisheries  of  the  nver  Bojana.  Fop. 
5,102. 

DULCIMER,  an  ancient  musical  instrument 
used  by  various  nations,  and,  in  shape  and  con- 
struction, having  probably  undergone  fewer 
changes  than  any  other  instrument.    In  its  earli- 


est and  simplest  form  it  consbted  of  a  flat 
piece  of  wood,  on  which  were  fastened  two 
converging  strips  of  wood,  across  which  strings 
were  Wretched  tuned  to  the  natural  scale.  The 
only  improvements  since  made  on  tins  type  are 
die  addition  of  a  series  of  pegs,  or  pins,  to 
regulate  the  tension  of  die  strings,  and  the  use 
of  two  flat  pieces  of  wood  formed  into  a  re- 
wnaace-box,  for  the  body.  The  German  name, 
Hackbrett  (chopping-board),  points  to  the  man- 
ner in  which  it  was  played,  the  wires  beiw 
struck  by  two  hammers,  onfr  held  in  each  hand 
of  the  performer.  The  fact  which  makes  the 
dulcimer  of  the  greatest  interest  to  musicians 
is  that  it  is  the  undoubted  forefather  of  our 
pianoforte.  A  modem  grand  pianoforte  is,  in 
realit]r,  nothins  more  tton  a  huge  dulcimer, 
the  wires  of  wnich  are  set  in  vibration  by  keys. 
It  probably  came  from  the  East,  brought  by  uie 
Crusaders. 

DULCINEA  DEL  TOBOSO.  The  ideal- 
ized peasant  girl  whom  Don  Quixote  gives  the 
romantic  name  ^meaning  sweetheart  or  lady- 
love), but  who  IS  commonly  known  as  platn 
Aldoriia  Lorenzo.  The  hero  of  Cervantes' 
novel  adores  this  humble  girl  of  Toboso  madly 
and  becomes  her  champion.  | 

DULLER,  Ednard  (18CS-53),  a  German 
historian,  theologian  and  poet,  bom  and  edu-  i 

cated  in  Viennaj  who  had  both  literary  and  ee-  I 

clesiasticai  ambitions.  Before  he  was  19.  he 
wrote   a   religions    drama,    'Meister   Pilgram,'  1 

which  was  successfully  performed.    He  took  a  ' 

prominent  part  in  the  German  Catholic  move- 
ment, strenuously  espousing  the  cause  of  reli-  i 
gious  liberty.  Besides  several  distinctly  literary  | 
productions  and  contributing  the  libretto  to 
Mangold's  opera  of  'Tannhauser,'  Duller  pub- 
lished these  standard  historical  works  r  'Vater- 
landisehe  Geschichte,'  'Geschichte  des  Deot- 
schen  VoIks>  and  'Geschichte  der  Jesuiten,* 

DULONG,  Pierre  Loiiii  (1785-1838), 
French  scientist  whose  name  is  associated  wifli 
the  law  in  physics  known  as  the  law  of  Dulong 
and  Petit.  Dulong  was  educated  at  the  Ecc4e 
Polyiechnique.  Afterward  (18201  he  was  made 
professor  of  physics  at  the  same  institution.  In 
1819,  in  conjunction  with  Petit,  another  French 
physicist,  Dulong  discovered  the  law  that  the 
specific  heat  of  an  element,  multiplied  by  its 
atomic  weight,  is  the  same  for  all  solid  elements. 
Althoufih  this  law  has  been  verified  again  and 
again,  it  has  yet  to  receive  a  theoretical  expla- 
nation. In  recognition  of  his  scientific  achieve- 
ments, Dulong  (in  1823)  was  admitted  into  the 
Academs;  of  Sciences.  He  lost  an  eye  while  ex- 
perimenting in  his  laboratory. 

DULSE,  an  edible  seaweed  growing  on 
rocl^  seacoasts.  In  the  British  Isle  dulse  is  a 
cheap  article  of  food ;  elsewhere  it  is  rather  ex- 
pensive and  even  a  luxury.  The  name  is  also 
ai^lied  to  another  seaweed  found  in  die  south- 
west of  Englanil  which  is  also  sometimes  em- 
ployed as  a  food.  Still  a  third  brand  of  dulse 
IS  found  in  Alaska. 

DULUTH,  Mtnn.,  city  and  lake  port,  seat 
of  Saint  Louis  County  and  third  largest  rity 
of  the  State,  is  favorably  situated  at  the  ex- 
treme  western  «nd  of    Lake    Superior.  _  The 
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shore  line  of  49  miles.  This  fine  mubor  is  i 
Icred  t^  two  i-ha""**^.  one,  natural,  near  the 
WiKonsin  shore,  the  other,  a  canal,  250  feet 
wide,  piercing  Uinnesota  Point  The  broad 
tnouih  of  the  Saint  Louii  River,  nearly  en- 
closed by  other  pointi  of  land,  forms  an  excel- 
lent inner  harbor.  Federal  improvements  to  the 
value  of  f7,5OI^O0O  hav«  deepened  the  harbor 
from  9  to  22  feet  and  made  17  miles  of  chan- 
nels 22  feet  deep  and  200  to'tiOO  feet  wide. 
Overlooking  the  river,  harbor  and  lake  from 
steep  and  picturesque  dopes,  the  dty  of  Duluth 
stretches  from  the  old  Astor  trading-post  at 
Fond  du  Lac  northeastward  for  more  than 
20  miles. 

In^roTomentt  and  BoildiiigE. — The  city 
owns  Its  own  waterworics  and  gas  distributing 
Intern  which  it  values  at  |4,756i218.  It  has  85 
miles  of  pavingand  186  miles  of  sewers.  The 
ci^  has  profited  by  the  bean^  of  its  surround- 
ing in  Its  parking  and  boulevatding,  having 
bid  ont  spacious  grounds  along  the  banks  of  the 
several  mountain  streams  that  enter  the  lake  at 
this  point,  and  made  roadways  that  command 
views  of  the  lake  and  countryside.  Altogether 
it  possesses  21  miles  of  these  drives,  the  most 
notable  of  which  is  Rogers  Boulevard  that  fol- 
lows a  most  interesting  oourse  of  12  miles. 
There  are  442  acres  of  parks  indnding  Lester, 
the  largest,  Congdon  and  Chester;  and  in  .ad- 
dition i&re  are  eight  playgrounds.  The  Duluth- 
Superior  Street  I^lway  reaches  all  parts  of  the 
city  and  Superior,  Wisconsin,  using  the  Inter- 
state Bridge.  It  has  60  miles  of  track.  Among 
the  buildings  that  are  noteworthy  are  the  Cen- 
tral High  School,  Carne^e  Library,  Coun- 
house.  Pilgrim  (Congregational)  Church,  Dar- 
ling's Observatory,  the  National  Guard  and 
Naval  Uilitia  Armoiy,  Kitchi  Gammi  Oub,  Aid- 
worth  Euitding  and  Soo  Line  Station. 

Recreation  Facilities.^  Duluth  is  a  favorite 
resort  for  tourists  because  of  the  variety  of 
outings  it  suggests.  Excursion  steamers  make 
regular  trips  to  Fond  du  Lac  and  to  Isle  Royale, 
and  other  Lake  Superior  resorts.  The  Duluth 
Boat  Club,  with  2,000  members,  has  a  high 
reputation  for  sportsmanship.  There  is  abund- 
ant fishing  both  for  Lake  Superior  and  inland 
varieties.  The  curling  rink  has  a  capacity  of 
6,000  curlers  and  siraters;  and  the  ski  hills 
attract  thousands  annually.  Other  attractions 
for  the  visitor  are  the  inclitte  railway  up  the 
bluff  SOO  feet  high  that  overlooks  the  centre  of 
the  city  and  the  aerial  bridge  over  the  steamer 
channel   through   Minnesota   Point. 

Education.—  Duluth  has  41  school  building 
including  two  hjrii  schools  and  three  junior 
high  schools.  These  buildings  are  valued  at 
$3,533,218.  In  the  system  are  enrolled  17,000 
pupils,  A  state  normal  school  located  here  en- 
rolls 400  students  annually.  The  Roman  Cath- 
oUcs  support  Villa  Scholastica  and  also  a  train- 
ing  school  for  nurses  in  Saint  Mary's  Hospital; 
and  the  Episcopalians  maintain  a  school  for 
nurses  in  Saint  Luke's  Hospital.  In  the  city 
there  are  90  churches.  The  Duluth  Camegte 
Libraiy  and  two  branches  circulated  in  1916 
236,166  volumes.  The  Duluth  Bar  Association 
has  an  extensive  library. 

Commerce, —  The  great  advantage  of  pos- 
sesBintf  a  fine  harbor  has  made  Dulu^  the 
second  port  in  point  of  tonnage  in  the  United 
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1  the 
world.  This  tonnage  lias  grea^  increased  dur< 
ing  the  past  few  years.  In  1900  the  total  num- 
ber of  tons  shipped  and  received  was  14,387,058, 
and  the  total  number  of  vessels  arriving  and 
departing  was  11,334;  in  1917  the  tonnage  was 
52,177333  and  the  number  of  vessels  12,445. 
Four  hundred  and  ninety-nine  vessels  make 
Duludi  their  home  port.  Less  than  three  hours' 
ran  from  the  Mesabi  Range,  the  dty  recdves 
iron  ore  in  constantly  increasing  volume  for  ship- 
ment to  mills  at  Chicago,  Gary  and  Pennsylva- 
nia points.  In  1916  this  business  amounted  to 
38,374,953  tons.  Ore  trains  run  directly  to  the 
tk>cks  from  which  they  are  dumped  into  pockets 
which  in  turn  disdurge  into  ore  steamers. 
One  of  these  docks  is  2J00  feet  lone  and  50 
feet  wide  and  contains  384  pockets.  Usually  it 
takes  three  hours  to  dump  10,000  tons.  From 
the  Red  River  Valley  and  the  fields  of  Canada 
65,072,940  bushels  of  grain  were  received  at  the 
Duluth  elevators  which  have  a  capacity  of 
33,125,000  bushels;  and  from  the  forest  country 
of  northern  Minnesota  146^2,000  feet  of  lum- 
ber. The  district  supping  these  products  de- 
pends on  Dultith  for  its  coal  as  also  do  the 
mannfacniring  plants  of  Minneapolis  and  Saint 
Paul,  and  other  points  to  the  south.  In  1916, 
9J85337  tons  of  hard  and  soft  coal  were  re- 
ceived Bt  Duluth.  The  coal  docks  are  equipped 
with  deetrically  operated  machinery  so  Uiat 
1,000  tons  can  be  unloaded  in  an  hour  The 
docks  ImvE  a  storage  capadty  of  10,000,000 
tons.  For  the  transportation  of  this  and  olhee 
commodities  the  city  has  ample  railroad  facili- 
ties. With  the  Minneapolis  and  Saint  Paul  it 
is  connected  by  the  Great  Northern,  Northern 
Pacific  Soo  and  the  Chicago.  Saint  Paul,  Minne- 
apolis and  Omaha;  with  North  Dakota,  Mani- 
tc^  and  Montana  "by  the  first  three  and  the 
Canadian  Northern ;  with  the  Mesabi  Range  by 
all  of  these,  excepting  the  last,  and  hy  the 
Duluth,  Meiabi  and  Northern.  The  Dulnth  and 
Iron  Range  connects  the  dty  with  its  sabport, 
Two  Harbors  and  with  the  Vermillion  Range. 
The  Duluth,  Soudt  Shore  and  Atlantic  and  the 
Soo  Line'maintain  service  with  eastern  points; 
and  both  the  Soo  and  the  Chicago,  Saim  Paul, 
Minneapolis  and  Omaha  make  direct  connection 
between  Dulnth  and  Cfaicago.  The  Chicago, 
Milwaukee  and  Saint  Paul  maintains  a  frdght 
service  between  Duluth  and  the  Twin  Cities  by 
arrangement  with  the  Northern  Pacific  Com- 
pany. 

MoiHif acturin^— With  its  great  commerdal 
advantages  the  city  has  been  enabled  during  the 
past  25  and  especially  during  the  past  10  years, 
to  increase  its  manufacturing  capacity  very 
greatly.  The  largest  plant  is  that  of  the 
Minnesota  Steel  Company  (United  Steel  Cor- 
poration) in  die  western  part  of  the  city.  It 
represents  a  caiutal  of  $25,000,000  and  employs 
4,000  men,  for  whom  it  has  built  a  model  city 
within  the  limits  of  Duluth.  The  Zenith  fur- 
nace Company  produces  coke  tar  and  ammonia, 
as  well  as  gas  for  lighting  and  heating  the  city. 
Duluth  also  has  many  establishments  working  in 
iron,  a  cement  factory  of  importance,  flour 
mills,  sash  factories,  clothing  establishments  and 
steamboat  works.  In  all  it  has  243  establish- 
ments enjoying  12,000  people  and  j>roducing 
aimnally  a  value  of  !>30,O(l0,<X)O,  exchisive  of  the 
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vaiue  of  the  steel,  of  which  $aOOQ,(X»  is  added 
by  manufacture.  For  this  manufacturing  thrre 
is  available  120,000  horsepower  of  electric  cur- 
rent  from  the  Saint  Louis  River,  of  which 
60,000  is  already  being  utilized.  The  dty  is 
lighted  by  this  power,  the  current  being  dis- 
tributed by  the  Duluth  Edison  Electric  Company 
at  a  maxitnum  rate  of  6  cents  per  kilowatt  hour 

Finance.— Duluth  has  10  banks  — 4  national 
and  6  State  — with  a  capital  and  surplus  of 
17,000,000  and  deposits  of  $30,000,000.  Its 
clearings  in  1916  were  $283,612,916.  Postal  re- 
ceipts were  $440,097.  Its  assessed  valuation  is 
$58,596,674.    The  rate  of  taxation  is  37  mills. 

GoTemmenL — The  government  of  Duluth 
has  been  a  model  for  other  cities.  Five  com- 
missioners, each  responsible  for  a  single  depart- 
ment of  municipal  activity,  form  a  council  under 
the  presidency  of  the  mayor,  the  commiasionei 
of  public  safety.  This  department  includes 
police,  hre,  health  and  harbor  divisions.  The 
commissioner  for  public  affairs  has  charge  of 
the  library  and  welfare  divisions;  the  commis- 
sioner of  finance  controls  accounting  and  licens- 
ing; the  commissioner 'of  public  works  super- 
vises the  engineering,  street  improvement  and 
construction  of  water  and  gas  mains;  the  con»- 
tnissioner  of  public  utilities  is  responsible  for 
die  water  and  gas  systems.  The  commissioners 
acting  as  a  council  a^ioint  the  city  clerk,  as- 
sessor, attorney  and  auditor;  but  they  them- 
selves have  appointive  power  within  their  own 
departments  for  alt  necessary  employees. 
Through  ownership  of  the  gas  distributing  sys- 
tem the  city  has  reduced  the  price  from  $1.90 
to  7S  cents  a  thousand  cubic  feet  The  city  is 
without  saloons. 

History. —  Duluth  has  had  an  interesting  his- 
tory. Hamsson  and  Grosilliers,  Frendi  traders, 
passed  the  site  of  the  city  in  1659.  In  1679 
Daniel  Greysolon  Sieur  Du  Lhut  visited  the  head 
of  Lake  Superior  and  became  very  friendly  with 
the  Dakota  Indians,  whose  lands  then  extended 
into  what  was  later  the  Chippewa  Territory. 
He  was  able  to  buy  SO  canoe  loads  of  fur.  Later 
he  rescued  Father  Hennepin  from  a  band  of 
Dakotas,  who  had  captured  him  while  he,  with 
companions,  was  on  his  way  up  the  Mississippi 
after  leavii^  La  Salle's  party,  and  rather  badly 
treated  him.  It  is  fitting  that  the  city  bear  the 
name  of  one  of  the  most  intrepid  and  capable 
of  the  many  Frenchmen  who  had  to  do  wiw  the 
Northwest  When  the  French  lost  control  of 
America  other  traders  made  fhrir  way  over  the 
site  of  Duluth  to  the  upper  Mississippi,  journey- 
ing by  the  Saint  Louis  and  portages  to  Sandy 
Lake.  This  route  made  a  post  at  Fond  du  Lac 
very  important.  Early  in  the  19th  century  the 
American  Fur  Company,  under  the  direction  of 
William  Astor,  established  a  station  there,  one 
building  of  which  is  still  to  be  seen.  As  late  as 
1860,  however,  what  is  called  Duluth  was  a 
forest  excepl  for  a  few  huts  on  Minnesota 
Point.  The  partial  improvement  of  the  harbor 
called  attention  to  the  possibiUlies  of  a  city,  but 
the  country  at  large  was  much  of  the  opinion 
of  Senator  Proctor  Knott,  who  said  in  a  speech 
that  rather  than  vote  for  a  grant  of  land  for  a 
railroad  at  Duluth  he  should  prefer  that  "the 
freezing  cyclones  of  the  bleak  Northwest  bury 
it  forever  beneath  the  eddying  sands  of  the 
Saim  Croix."  The  Saint  Paul  and  Duluth,  now 
a  part  of  the  Northern  Pacific  system,  arrived 


in  1870,  and  the  Northern  Pacific  built  throng 
from  Duluth  to  North  Dakota  in  1874.  Later  the 
estabiishmeot  of  better  c(Kiiiectiini  with  tlie  Min- 
neapolis and  Saint  Paul  and  the  discovery  of 
iron  in  tlic  Vermillion  liange  broi^t  prosperity 
to  the  village.  The  first  shipment  from  the  Ver- 
million Range  was  made  in  1884  from  Two  Har- 
bors; the  first  shipment  from  the  Mesabi  was 
made  in  1892.  Since  that  dale,  with  the  excep- 
tion of  a  brief  period  of  depression  following 
the  panic  of  1893,  tbe  progress  of  the  aty  has 
been  continaous, 

PopoUtion.—  In  1860  the  total  papulation  of 
Saint  Louis  County,  includinff  Dnluth,  was  40& 
la  1S70  this  had  increased  to  3,131.  In  1880  the 
population  of  the  city  was  3,483;  in  1890.  33.115; 
m  1900,  52,969;  in  I910i  78,«6.  In  1917  the 
estimated  papulation  was  97,000.  The  foreign- 
bom  population  is  39  per  cent  of  the  whole,  the 
leading  nationahties  being  Scaifdinavian,  14  per 
cent;  Canadian,  6  per  cent;  German,  3  per  cent; 
Russian  and  Austrian  3  per  cent,  and  a  scat- 
tering of   Finns,   Italians,  Irish,   EneJish   and 

Bibliography^- Parsons,  E.  Dudley,  'The 
Story  of  Minnesota'  (1916);  Pollack,  Hester, 
'Our  Minnesota'  (New  York  1917)  ;.  Folwell, 
W.  W.,  'Minnesota'  (1908) ;  'Minnesota  in 
Three  Centuries'  (1908)  ;  Pamphlets  by  the 
Duluth  Commercial  Club  and  by  the  Commis- 
sioner of  Immigration;  'Statistical  Report  of 
Marine  Commerce  of  Duludi,  Minn.,  and  Su- 
perior, Wis.,  for  the  Calendar  Year  1916'; 
•Report  of  Chiei  Engineer  U.  S.  A,  to  Secretary 
of  War,  1914' ;  Lehnerts,  E.  U.,  'Geography  of 
Minnesota.' 

E.  Dinit,E¥  Pabsons, 
Author  of  TAe  Story  of  Minnesota.' 

DULWICH  (dfiHch)  GALLERY,  a  collec- 
lion  of  paintings  in  Dulwicb  College,  the  first 
371  of  which  were  presented  by  Sir  Peter  Fran- 
cis Bourgeois,  the  English  painter,  with  a  dona- 
tion of  £12,000  for  the  maintenance  of  the  col- 
lection and  the  repair  of  a  wing  of  the  college. 
This  original  collection  contained  22  paintings 
by  Bourgeois,  See  Bourgeois,  Sib  Petes 
Francis. 

DUHA,  a  Russian  word  signifying  a  council 
or  assembly,  from  ditma,  thought;  dumat,  to 
meditate,  renect  A  town  council  or  city  hall 
is  called  gdrodskaya  duma,  from  g6rod,  town; 
the  national  Parliament  is  termed  gosudarsl- 
vennaya  duma,  from  gosudirstvo,  state,  empire. 
In  Western  titeralure  Duma  means  the  national 
Parliament  of  Russia,  the  first  of  which  was 
opened  10  May  1906.  On  19  Aug.  1905  the 
Tsar  Nicholas  II  issued  a  manifesto  anooimcing 
that  he  had  granted  a  constitiition  to  Russia 
and  that  an  imperial  Duma  would  be  created 
This  was  the  second  attempt  made  hy  a  Russian 
sovereign  to  introduce  a  semblance  of  popular 
government.  Already  in  the  16ih  arid  I7tli 
centuries  the  tsars  of  Old  Mnscovr  convoked 
occasional  "Zemski  Sobors,*  with  almost  nuga- 
tory powers ;  and  Ivan  the  Terrible  once  sum- 
moned an  assembly  to  deliberate  upon  the  ques- 
tion as  to  whether  a  war  with  Poland  should 
be  continued.  All  that  we  know  of  this  gather- 
ing is  that  its  399  members  readily  voted  for 
the  continuation  of  die  war  and  at  the  same 
time  begged  the  tyrant's  pardon  for  having 
dared  to  express  ai^  t^aian  at  aU.     AgaA 
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in  1613,  wbeu.a  new  dynasty  had  lo  be  dwsea 
in  the  place  of  the  extinct  Rurik  dynasty,  the 
boyars  (aristocrats)  convoked  a  kind  of  Slates- 
Goieral  which  elected  the  House  of  Romanot!. 
After  300  years  that  bouse  was  swept  away  by 
the  rerohition  of  1917.  But  it  was  the  rain- 
gloriously  ambitious  Catharine  II  who  first 
made  a  sbotr  of  being  imbued  with  the  consti- 
tutional and  hiunanitarian  maxims  of  Moth- 
tesquieu  and  Beccaria.  By  a  rescript  dated 
14  Dec  1766  she  annoutKed  a  grrat  legislative 
assembly  which,  thongh  not  destined  to  deal 
with  the  form  of  Koveroment,  was  otherwise 
left  free  to  discuss  tne  grievances  o£  the  people 
and  to  suggest  remedies.  On  30  July  1767  the 
assembly  of  564  members  met  in  Moscow.  In 
December  1768  the  majonly  were  called  into  the 
anny  or  sent  home  A  small  remnant  contintted 
their  innocuous  sessions  till  1774,  when  Catha- 
rine abolished  them  also.  For  the  next  132  years 
Russia  waited  for  representative  government. 

The  Duma  of  1906  was  formally  inaugurated 
by  a  speech  of  the  Tsar.  He  promised  that  he 
would  "unswervingly  uphold  the  institutions  he 
had  granted.*  But  the  of  ten -disillusioned  con- 
stitutional democrats  who  formed  the  majority 
received  his  words  wilh  coldness  and  misgiv- 
ings. They  soon  discovered  that  the  wish  near- 
est their  hearts  —  an  amnesty  forjpolitica!  of- 
fenders—  would  not  be  realized.  The  first  ses- 
sion was  brief  and  stormy.  The  deputies,  ovei^ 
endowed  with  the  gifts  of  oratory  and  possess- 
ing little  or  no  experience  of  affairs,  made  maR' 
nificent  speeches  and  magnificent  demands.  The 
Duma  was  thwarted  at  every  turn  by  the  gov- 
ernment and  was  finally  dissolved  after  an 
existence  of  10  weeks  (22  July).  'A  cruel  dis- 
appointment has  befallen  our  expectatiors,*  read 
the  Imperial  ukase;  'the  representatives  of  the 
nation,  instead  of  applying  themselves  to  the 
work  of  productive  legislation,  have  strayed  into 
spheres  beyond  their  competence,  and  have  been 
.  making  inquiries  into  the  acts  of  local  authori- 
ties established  by  ourselves,  and  have  been 
making  comments  on  the  imperfections  of  the 
fundamental  laws,  which  can  only  be  modified 
by  our  Imperial  will,"  The  "inquiries*  referred 
to  concerned  the  massacres  at  Bialystok,  whither 
the  Duma  had  sent  a  commission;  its  report 
created  a  profound  and  melancholy  impression. 
It  was  also  the  drastic  agrarian  program  of  the 
majority  of  the  Duma  that  helped  to  bring  about 
the  crisis.  Indeed  unless  the  Tsar  had  con- 
sented to  abolish  the  whole  of  the  bureaucracy 

stry,  it  is  difficult 

wed  the  Duma  to 
continue.  The  cleavage  was  too  deep  between 
his  officials  and  those  whom  he  called  "the  repre- 
sentatives of  the  nation.*  The  second  Duma 
was  convened  on  S  March  1907,  and  only  lived 
tin  16  June  1907.  The  third  met  in  November 
1907  and  sat  till  I9I2,  The  fourth  Duma  opened 
in  November  1912.  See  Russia  — (^vernment; 
Histmy;  REVOLunoif. 

Heitiii  F.  Kleiw, 

Editorial  Staff  of  The  Amerii:ana. 

DUMANJUG,  doo-man-HoOff  ,  Philippines, 

a  town  of  the  province  of  Ceba  situated  on  the 

west  coast  at  the  mouth  of  the  Ijiimanjug  River, 

37  miles  southwest  of  Cebu.    Pop.  about  20,000. 

DUMAS,  du-ma,  AlcModre,  The  Eldek, 

French  dramatist  and  novelist:  b.  Villers-Cot- 

letels,  24  July  1803;    A  Puits,  near  Dieppe,  5 


Dec  1S70.  Hewas  tbetonioiaRepnblicdnCan- 
cral  who  bore  the  same  name,  and  grandson  of 
Marquis  de  la  Pailletrie  and  a  nwress,  Tiennette 
Dumas.  He  went  to  Paris  at  the  age  of  30  to 
push  his  foitone  and  was  employed  by  the  Duke 
of  Orleans  as  a. clerk  at  1,200  francs. a  year. 
He  now  devoted  his  leisure  hours  to  comoteting 
bis  education,  and  hit  ambition  prompted  nim  to 
shine  in  the  field  of  literature.  Some  of  his 
lighter  drunatic  works  were  rejected  by  the 
theatrical  directors,  some  were  accepted  and  had 
more  Or  less  success,  bringing  but  little  fame  or 
profit  to  their  author.  At  last,  in  1^,  his 
drama  of  'Henri  III'  appeared  on  the  stage  of 
the  Com^e  Fran^aise.  It  was  ^rodtKed  wheA 
the  battle  between  the  Romentiritts  and  the 
Classicists  was  at  its  heic^t  and  hailed  as  a 
triumph  by  the  former  school.  The  piece  be- 
came popular  and  brought  the  lucky  dramatist 
the  sum  of  30,000  francs  and  the  post  of  assist- 
ant librarian  to  the  Duke  of  Orleans.  In  the 
following  year  appeared  his  "Christine*  and  in 
quick  succession  'Antony' ;  'Richard  d'Arling^ 
ton';  'T6r*sa';  <Le  Tour  de  Nesle' ;  'Catha- 
rine Howard';  'Mile,  de  Belle-Isle,'  etc,  Du- 
mas bad  now  become  a  notad  Parisian  chtfrac- 
ter.  The  critics  foueht  over  the  merits  of  his 
pieces  and  the  scan<£ibnongers  over  his  pfodi^ 
gaUty  and  galanttries.  Turning  his  attention  to 
romance  and  desirous  of  becoming  the  Walter 
Scott  of  his  country  he  produced  a  series  of 
historical  romances,  among  which  are  'Leg 
deux  Dianes,'  'La  Reine  Margot,'  'Les  trois 
mousijuetgureB*  which,  with  its  continuations^ 
occupies  eight  volumes.  The  'Comte  4k  Montfr- 
Cristo'  and  'Memoires  d'un  m^dtcin'  are  also 
well  known,  through  translations,  to  English 
and  American  readers.  Several  historical  woite 
also  bear  his  name:  'Louis  XIV  et  son  si^le,' 
'Lc  Regent  et  Louis  XV,'  U-e  drame  de  '93,> 
•Florence  et  les  MMicis,'  etc.  In  IWO  he  mar- 
ried Ida  Ferrier,  an  actress,  but  the  marriage 
appears  to  have  severed  the  friendly  relations 
that  had  long  subsisted  between  them.  In  1846 
he  acctxnpanied  the  Duke  of  Montpensier  td 
Spain  as  the  historiographer  of  his  marriage; 
and  on  his  return  to  Paris  he  opened  a  theatre 
for  the  purpose  of  produring  only  his  own  pieces 
and  biult  a  fantastic  and  costly  country-seat, 
which  was  known  as  the  Chateau  de  Monte- 
Cristo  and  on  which  he  expended  450,000  franca. 
It  is  difficult  ta  come  to  a  satisfactory  conclu- 
sion as  to  the  merits  of  this  author.  Some  of 
his  productions  are  little  else  than  mere  trans- 
lations from  English  and  German  sources.  His 
first  drama,  'Henri  III.'  is  but  a  skilful  piece 
of  patchwork,  Walter  Scott  and  Schiller  fur- 
nishing him  with  the  bulk  of  the  material. 
Equally  fatal  to  his  reputation  is  our  knowledge 
of  the  fact,  gained  from  a  lawsuit  he  had  with 
the  Presse  and  the  Constilvtionnel  newspapers 
and  from  a  work  by  Mirecourt  entitled 
'Fabrique  de  Romans,  Maison  A.  Dumas  et 
Cie.'  (Dumas  &  Company's  Romance  Factory), 
that  he  had  arranged  to  supply  those  journals 
during  the  year  with  more  novels  than  the  most 
expert  scribe  could  copy  in  the  time,  and  that  he 
had  in  his  pay  numerous  hacks  who  <fid  the 
serious  part  of  the  work.  °His  brain  worked 
faster  than  his  hand  or  any  human  hand  could 
obey  its  orders :  the  mine  of  his  inventive 
faculty  needed  a  commerdal  company  and 
an    army    of    dii^ers    for    its.  exploitation*; 
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and  he  conitJlutcd  bbnsdf  *the  mana^ng 
director  of  the  company."  The  productivity 
of  himself  and  hts  hacks  extended  to 
1,200  volumes.  Inaccurate  in  his  history 
and  superficial  as  his  character  drawing 
is,  of  the  RCnius  of  Dumas  .there  can  be  no 
reasonable  doubt;  be  bad  great  fertility  of  in- 
vention, much  humor  and  gaiety  and  genuine 
dramatic  power,  as  the  works  tbaE  were  un- 
dcAibtedly  from  bis  pen  sufficiently  testify;  and 
it  was  not  till  he  bad  secured  a  front  rank  in 
literature  by  his  own  exertions  that  he  de- 
scended to  the  unworthy  plan  of  employing  aa- 
blstants  to  manufacture  novels  to  order.  (See 
Count  ot  Monte  Cristo,  The;  Tbbes  Mua- 
KETEEKS,  The).  Consult  Blaze  die  Bury,  'Alex- 
andre Dumas,  sa  vie,  son  temps,  sou  oeuvre' 
(16S5) ;  Davidson,  'Alexandre  Dumas  pere: 
his  Life  and  Works,  with  Biblio«rapby>  (New 
York  1902);  Maurel,  'LesTrois  Dumas*  (Paris 
18%)  ;  Parisot,  'Le  Drame  d' Alexandre  Dumas' 
(Paris  1898);  and  'Alexandre  Dumas  pere' 
(Paris  1902);  Spur*,  'Life  "and  Writings  of 
Alexandre  Dumas'  (1902):  Wells,  'A  Century 
of   French   Fiction'    (London   1898). 

DUMAS,  Alexandre,  The  Yodmgek,  French 
dramatist  and  novelist:  b.  Paris,  28  July  1S24; 
d.  there,  27  Nov.  1895.  He  was  the  natural  son 
of  Dumas  the  EUder  (q.v.),  and  while  a  young 
man  shared  his  father's  Ufe  in  Paris  and  ac- 
companied him  on  his  traveb.  In  1847  there  ap- 
peared a  collection  of  his  poems  luider  the  title 
'Pechis  de  Jeunesse' ;  bis  first  novel  'Aven- 
turcs  de  quatre  feramcs  et  d'un  perroquet,' 
was  published  in  the  same  year;  others  of  his 
novels  arc  'Cisarine'  (1848);  'La  Dame  aux 
Cam^ias'  (1848):  'Le  Docteur  Servans* 
(1849)  ;  and  ^L'aflaire  C16menceau>  (1867).  <La 
Dame  aux  CamfUas'  was  dramatized  in  1852, 
and  marked  an  iqiporlant  event  in  the  history 
of  the  drama  —  the  introducticHi  of  realism 
in  the  treating  of  social  and  moral  problems  on 
the  stage.  His  other  dramas  include:  'Dianede 
Lys'  (1853);  'Le  Demi-monde'  (1855);  'U 
Question  d'Argent'  (1857) ;  'Le  Fils  Naturel' 
(1858);  'Le  Pire  Prodiguc'  (1859);  'L'Ami 
des  F«mraes'  (1864) ;  'La  Femme  de  Claude' 
(1873);  <La  Princcsse  de  Bagdad'  (1881); 
<Denise>  (1885);  and  'Francillon'  (18^).  He 
has  also  written  a  few  essays,  discussing  sodal 
problems;  these  are:  'Lettre  sur  les  choses  du 
jour'  (1871) :  'L'Homme- Femme'  (1872) ; 
•Question  du  Divorce'  (1880);  'Recherche  de 
la  patemite'  (1883).  Dumas  was  made  a  member 
of  the  French  Academy  in  1874.  Dumas  brought 
the  drama  back  from  the  exalted  realms  of 
poetry  and  romance  to  prose  and  sober  realities 
and  be  was  the  chief  creator  of  the  modem 
•comedy  of  manners.*  Beginning  as  a  realist, 
he  ended  as  moralist  and  sermonizer  and  in  a 
series  of  wbai  would  now  be  called  'problem 
plays.*  His  wit  is  sparkling  and  brilliant  but 
acidulated,  his  dialogue  clear  and  incisive ;  his 
view  of  woman  is  somewhat  ignoble;  the  hus- 
t»nd,  the  wife  and  the  lover  form  a  trinity  of 
m>es  that  are  repeated  in  his  works  with  a 
disagreeable  and  persistent  iteration.  See  LADY 
OF  THE  Camf.u.[as,  La;  DEUi-MoNne,  Le. 

DUMAS,  jean  Baptiate  Andr£,  French 
chemist:  b.  Alais,  Gard,  14  July  1800;  d.  Cannes. 
France^  11  Amil  1884.    He  studied  at  (Geneva 


chemistry  in  the  Atfa£n£e,  the  ficole  Centrale  des 
Arts  et  Manufactures  (foimded  by  himself), 
and  finally,  the  Sorbonne.  He  now  wholly  de- 
voted himself  to  chemical  studies  and  his  views 
on  chemical  equivalents  and  especially  his  me- 
moir on  the  atomic  theory,  soon  attracted  at- 
tention over  all  Europe.  His  views  on  the 
laws  of  stU>stitutions  involved  him  in  a  long 
discussicm  with  the  great  Beraclins.  His  re- 
searches in  organic  chemistry,  especially  his 
masterly  papers  on  the  ethers,  ethereal  oils, 
indigo  and  me  alkaloids,  placed  him  in  the  fint 
rank  of  chemists.  In  1849-51  he  was  Minister  of 
Agriculture  and  Commerce  and  also  held  oflices 
under  the  Second  EJnpire.  In  1875  he  was 
called  to  fill  (juizot'i  chair  in  the  Academy.  His 
chief  works  are  'Traiti  de  Chimie  appliqofe 
aux  arts.'  and  'Lecons  sur  la  iriiilosophie 
chimique.'  Consult  Maindron,  ^L'CEuvrc  de 
J.  B.  Dumas'  (1886). 

DUMAS,  Matthien,  French  soldier  and 
military  writer:  b.  Montpellier,  France,  23  Nov. 
1753;  d.  Paris.  16  Oct.  1837.  He  early  entered 
the  French  cavalry,  took  part  in  the  American 
Revolution  and  was  employed  in  the  Levant 
and  in  Holland.  At  the  commencement  of  the 
French  Revolution  he  assisted  Lafayette  in  or- 
ganiiing  the  National  Guard.  On  the  triumph 
of  the  extreme  party  in  1797  Dumas  was  pro- 
scribed, but  made  his  escape  to  Holsteiii,  wliere 
be  wrote  the  first  part  of  his  'Prfcis  des  Svftie- 
ments  militaires,'  a  valuable  source  for  the 
history  of  the  period  of  which  it  treats  (1798- 
1807).  He  served  under  Napoleon  in  the 
Austerlitz  and  Moscow  campaigns  and  was 
taken  prisoner.  On  the  return  of  the  Emperor 
from  Elba  he  was  employed  in  organiring  the 
National  (}uard.  After  the  Restoration,  Louis 
XVIII  appointed  him  Councillor  of  State.  In 
1830  he  aided  in  bringing  on  the  revolution  of 
July  and  after  the  fall  of  Charles  X  was  given 
a  peerage. 

DU  MAURIBR,  du  mo-re-a,  George  Louta 
PalmelU  Busflon,  English  artist,  caricaturist 
and  novelist :  b.  Paris,  6  March  1834;  d.  London. 
8  Oct,  1896.  He  belong[ed  to  an  old  French 
family  which  had  been  driven  to  England  by  the 
Revolution.  He  spent  some  years  in  France 
and  Belgium  and  afterward  went  to  school  in 
London.  He  soon  adopted  art  as  a  profession, 
working  as  a  student  in  the  ^lenes  of  the 
British  Museum,  Then,  retummg  to  Paris,  be 
entered  the  studio  of  Gleyre  and  next  went  to 
Antwerp  to  continue  his  artistic  training,  where 
he  lost  the  sight  of  an  eye.  Returning  to  Lon- 
don, he  began  to  draw  on  wood  for  Once  a 
Week,  the  Cornkill  Magazine,  ttc,  and  also  ex- 
hibited at  the  Royal  Academy.  He  joined  the 
Punch  staff  in  18M  and  became  famous  through 
his  weekly  drawings  of  the  fashionable  and  ar- 
tistic world  for  that  publication.  He  also 
illustrated  a  targe  number  of  books,  including 
Thackeray's  'Esmond'  and  'Ballads.'  A  collec- 
tion of  his  Punch  woodcuts  was  published  in 
1880  under  the  title  'English  Society  at  Home.' 
In  1891  appeared  his  first  novel,  'Peter  Ibbet- 
son,'  and  it  was  succeeded  in  1894  by  'Trilby,' 
which  was  first  published  in  Harper"!  Maga- 
aine  and  was  overwhelmingly  successful.  The 
novel  was  dramatized  and  successfully  produced 
in  America  by  Paul  M.  Potter  and  tn  London 
by  Sir  Herbert  Tree.  An  incomplete  novd, 
'The   Martian,'    was   publi^ied  r     "^  *" 
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also  in  Harper's  Magatimt.  His  novels  can 
hardly  be  looked  upon  as  very  serious  contribu' 
tions  to  literature,  but  bis  Ptmeh  drawings  and 
•Trilby*  will  have  permanent  value  as  portray- 
JDg  many  of  the  peculiarities  of  contemporary 
society.    See  Peter  Ibbetson  ;  Twuiy. 

DUMB  AGUE,  an  irregular  intermittent 
fever,  so  named  from  the  absence  of  shivering' 
chills.     S«e  UaijU[u. 

DUHB-BSLL.    See  Gymkabtics, 

DUMB^ANE,  a  popular  name  for  a  West 
Indian  plant  (Diefienbachia  seguine)  of  the 
arum  family..  The  acridity  which  is  duracteris- 
tic  of  most  of  the  members  of  the  arum  fam- 
ily in  this  species  causes  a  swelling  of  the 
tongue  with  excrudating  pain,  if  the  plant  is 
chewed  and  for  «  time  destroys  the  power  of 
speech,  whence  its  name.  Some  species  and 
varieties  of  DiefEenbachia  are  in  cultivation  as 
foliage  plants. 

DUMBA,  Dr.  CuMtantiae  Theodor,  Aus- 
trian diplomat:  b.  Vienna,  Austria,  17  June  1856. 
Descended  from  a  prominent  and  wealthy  family, 
he  was  educated  at  the  University  of  Vienna 
and  the  £cole  des  Sciences  Politique  s  et 
Morales,  Paris.  He  entered  the  Austrian  For- 
eign Omce  in  1879,  was  created  a  privy  canninl- 
lor  in  1908  and  served  for  some  years  as  Uin- 
iiter  to  Sweden.  In  March  1913  he  was  ap- 
pointed Auslro-Hungarian  Ambassador  to  the 
United  States  and  assumed  the  ofhce  on  24 
April.  During  the  early  stages  of  the  EJiropcan 
War  Dr.  Dumba,  in  conjunction  with  Count 
Bemstorff  (q.v.),  the  German  Ambassador  in 
Washington,  engaged  in  a  widespread  con- 
spiracy to  foment  labor  troubles  among  the 
employees  of  the  Bethldiem  Steel  Works  and 
other  plants  making  nmnitioiis  for  the  Allies. 
The  plot  was  revved  tiirougfa  the  detention 
by  the  British  authorities  on  30  Aug.  1915  of 
an  American  journalist,  J.  F.  J.  Archibald,  a 
passenger  on  the  steamship  RotttrdtUK,  which 
PDt  in  at  Falmouth.  A  number  of  docinnenti 
found  in  Archibald's  possession  were  seized. 
Among  them  was  a  long  letter  written  by 
Dr,    Diimba    to    Baron    Burian,    the    Anstrian 


in  Bethlehem  and  in  the  Middle  West,  at  any 
rate  strongly  disorganize  it  and  hold  it  up  for 
months,  which,  according  to  the  statement  of 
the  German  Military  Attache  (Captain  von 
Papen),  is  of  great  importance,^  amjd^  out- 
weighing the  *  relatively  small  sacnfice  of 
money.*  Archibald  was  also  the  bearer  of  a 
dispatch  frcmi  von  Fapcn  to  the  German  War 
Office.  The  publication  of  these  documents  by 
the  British  government  caused  a  sensation  in 
the  United  States  and  evoked  general  con- 
demnation of  the  undiplomatic  activities  of 
Dr,  Dumba  in  a  country  at  that  time  both 
'neutral  and  friendly*  to  the  nation  which  he 
represented.  On  5  Sei>t  1915  Dr.  Dumba  de- 
fended his  action  as  being  'nothing  more  than 
a  vtry  open  and  perfectly  proper  method  to  be 
taken  to  bring  before  men  of  our  races  (Hun- 
garians,  Croats,  etc.)  ...  the  fact  that  they  were 
engaged  in  enterprises  unfriendly  to  their 
fatherland.*  Four  d^s  later  Secretary  of  State 
Lansing  announced  that  the  American  Ambas- 
sador in  Vienna  had  been  instructed  to  demand 
the  recall  of  Dr.  Dumba  cm  account  of  his  im- 


prc^Kr  conduct  The  Austrian  govenmient  is- 
sued a  formal  recall  on  28  September;  the  Brit- 
ish government  granted  a  safe  conduct  and  Dr. 
Dumba  sailed  from  New  York  on  5  Oct.  1915. 
Von  Papen  and  Captain  Boy-Ed,  the  German 
attaches  in  Washington,  were  dismissed  from 
the  United  States  a  few  weeks  later.  It  sub- 
sequently transpired  that  Archibald  had  re- 
ceived $5,000  from  the  German  Embassy  in 
Washington  on  24  April  1915.  The  full  story 
of  the  Austro-German  conspiracies  in  America 
is  told  in  The  World's  Work,  Feb.,  March, 
April,  May,  et  seq.  1918.    See  Wab.  EJuboi'ean. 

DUHBARTOM  (ancient  Lennox  or  Le- 
VENix).  (1)  A  maritime  county  of  Scotland. 
P(«i.  113,870.  (2)  A  seaport,  and  the  chief 
town  in  the  county,  on  the  Leven;  13  miles 
northwest  of  Glasgow.  Ship-buildmg  is  the 
chief  bnsinesa,  the  six  principal  yards  employ- 
ing about  4,000  men.  The  rock  imd  castle  of 
Dumbarton,  a  short  distance  from  the  town, 
are  noted  in  history,  llie  fortress  was  erected 
over  a  thousand  years  ago.  It  is  one  of  the 
four  fortresses  stipulated  to  be  kept  in  re[>air 
by  the  articles  of  the  Union.  It  was  the  capital 
of  the  British  district  of  Strathclyde.  Under 
the  Romans,  a  naval  depot  was  established 
called  Theodosia.  It  was  made  a  ro}^l  burgh 
by  Alexander  II  in  1221.  Sir  WilUam  WaUace 
was  imprisoned  here,  and  Uory,  Queen  of  Scots 
spent  her  childhood  at  the  castie.  Pop.  about 
20,000. 

DUMBNESS.    See  Deaf,  The. 

DUHDUH,  India,  town  in  the  province  oi 
Bengal,  seven  miles  northeast  of  Calcutta.  It 
includes  the  municipalities  of  North  and  South 
Dumdtun  (pop.  10,0(X)  and  11,000  respecuvely). 
North  Dumdum  including  the  cantonment  'Die 
town  is  famous  as  being  the  scene  of  the  first 
open  manifestation  of  the  Sepoys  against  the 
greased  cartridges  which  led  to  the  outbreak 
of  the  mutiny  of  1S57,  and  is  the  site  of  the 
ammunition  »ctory  of  the  Indian  ordnance  de- 
partuicnt. 

DUMDUM  BULLET,  a  bullet  so  named 
after  Dumdum  Arsenal,  the  place  near  Calcutta 
where  it  was  first  made.  The  British  found 
in  their  frontier  wars  with  the  Afghans  and 
the  hill  tribes,  that  the  ordinary  bullet,  l.ee- 
Metford,  in  spite  of  its  immense  penetrative 
power,  bad  not  sufficient  stopping  power,  per- 
sons hit  being  known  to  fi^t  on.  The  dumdum 
is  a  soft-nosed  or  expanding  bullet  —  one  which 
instead  of  having  its  greatest  strength  a 


modern  steel-coated,  sharp-pointed  bullet,  make 
a  small  hole  and  pass  through  without  any 
other  effect.  At  Santiago  the  Spaniards  were 
charged  with  cutting  ofTdie  brass  tips  of  their 
bullets  so  that  they  had  the  same  effect  in  in- 
fficting  jagged  wounds  as  the  regular  dumdum 
bullets.  Dumdum  bullets  are  now  used  to  some 
extent  by  big  game  hunters.     Thdr  use  was 

frohibited  in  warfare  by  The  Hague  Con- 
crence.  In  the  war  against  the  Boers  in  South 
Africa  (ia>9-1902)  the  British  were  chained 
with  using  a  modification  of  this  bullet  In  the 
Great  European  War  the  French — who  use  a 
solid  coppcr-rinc  alloy  with  ixi  jst&et  and  no 
lead  and  therefore  inc^able  of 
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DUMBRIL,  dii-ma-r^  AndrC  Marie  Con- 
stant, French  physician  and  naturalist :  b. 
Amiens,  1  Jan.  1774;  d  Paris,  2  Aug.  1860. 
From  1801  to  1818  he  was  professor  of  anat- 
omy and  of  physiology  of  the  medical  faculty 
of  Paris.  His  works  on  natural  history  and 
analytical  zoology  are  distinguished  both  for 
accuracy  of  det^iils  and'for  philosophical  treat- 
ment. In  his  most  celebrated  production, 
•L'erp^ologie  gintrale  (1835-51),  which  con- 
tains the  first  attempt  at  a  systematic  description 
of  all  known  reptiles,  lie  bad  Bibron  as  collabo- 

DUHERSAN,  du-mir-san'.  Th«ophile 
Uarion,  French  playivrirfit :  b.  Issoudun.  4  Jan. 
1780;  d.  Paris,  13  Apnl  1849.  He  was  em- 
ployed in  the  Paris  mint.  He  wrote  many  plays, 
all  marked  by  keen  observation  and  comic  spirit. 
His  'Angel  and  Devil,*  a  five-act  drama,  bad  a 
■run"  of  over  100  presentations;  still  more  suc- 
cessful was  his  'Mountebanks,'  his  master- 
piece and  a  classic  in  its  kind.  Other  very  suc- 
cessful plays  written  by  him  are  'The  Wig- 
maker,  or  Heads  i  la  Titus' ;  'Ridiculous  Eng- 
lishwomen.)  Worthy  of  mention  is  his  volume 
of   'National  and  Popular  Songs  of  France.' 

DUMFRIES,  ddm-frez'.  or  DUMFRIES- 
SHIRE, a  maritime  county,  Scotland,  bounded 
on  the  southeast  by  Cumberland  and  Solway 
Firth.  Long  ranges  of  mountains  enclose  it  on 
the  north.  The  coumry  is  divided  into  Nith- 
dale,  Annandale  and  Eskdale,  named  according 
to  the  three  principal  rivers,  the  Nith,  the 
Annan  and  the  Esk.  There  are  a  number  of 
small  locks;  area  1,103  square  miles.  The  sur- 
face is  irregular'  about  one-half  is  good  farm- 
ing and  grazing  land,  and  valuable  minerals  are 
found  in  the  hill  sections.  There  are  also  im- 
portant salmon  fisheries.  The  cotinty  is  repre- 
sented by  a  member  in  the  House  of  Commons. 
Pop.  about  75,009. 

DUMFRIES,  Scotland,  a  river  port,  rail- 
road centre  and  parliamentary  borough,  capital 
of  the  county  of  same  name,  on  the  Nith,  six 
miles  from  its  junction  with  the  Solway  Firth. 
It  is  cotuiected  with  the  suburb  Uaxwelltown 
(in  Kirkcudbright)  by  three  bridges,  one  datine 
from  the  13th  century.  It  is  built  of  red  sant 
stone  and  contains  several  fine  public  buildings. 
The  town  is  especially  associated  with  memories 
of  Robert  Burns.  The  house  in  which  he  lived 
is  still  preserved.  His  mausoleum  stands  in 
Saint  Michael's  tjiurchyard.  In  the  neighbor- 
hood are  the  ruins  of  Caerlaverock  Castle, 
famous  in  connection  with  the  Maxwells  and 
Linciuden  Abbey.  Dumfries  became  a  royal 
burgh  in  the  12Ui  century.  The  Border  Wars 
wrought  much  havoc  to  uie  town.  The  Young 
Pretender  made  this  place  hia  headquarters  in 
1745. 

The  principal  manufactures  are  tweeds 
and  hosiery.  There  is  a  brisk  local  trade  in 
farm  proaucts.  The  modem  buildings  in- 
clude the  County  House,  the  post -office,  Crich- 
ton  Royal  Institution  (a  lunatic  asylum),  Dum- 
fries Academy.  In  High  street  there  is  a  fine 
tower  erected  by  Inigo  Jones.  Pop.  about 
19,000. 

DUMMBR,  Jeremiah,  American  scholar: 
b.  Boston,  about  1680;  d  in  Plaistow,  England, 


19  May  1739.  He  was  graduated  at  Harvard 
College  in  1699,  where  he  was  noted  for  the 
vigor  and  brilliancy  of   his   genius.     With  the 

Eurpose  of  preparing  for  the  derical  profession, 
e  went  abroad,  and  studied  in  the  University 
of  Utrecht.  On  his  return  to  America  he 
abandoned  his  chosen  vocation,  and  soon  after 
went  to  England,  where,  as  agent  of  Massachu- 
setts, he  rendered  important  services  to  his 
countnrmen.  He  was  an  admirer  of  Lord  Bol- 
ingbroke,  in  whose  daring  and  reckless  genius 
he  found  much  that  was  congenial  to  his  own 
character,  and  in  intimacy  with  whom  he 
adopted  something-  of  his  moral  and  religious 
license.  He  pubhshed  theological  and  philo- 
sophical disquisitions  in  Latin  while  at  Utrecht, 
and  his  'Defence  of  the  New  England  Char- 
ters,' written  in  England  (1728),  is  admirable 
both  in  style  and  matter.  The  traditions  and 
records  concerning  him  alike  testify  to  his  re- 
markable powers,  and  his  easy  command  of 
them  in  speaking,  writing  and  in  intercourse 

DUMMBR'S  WAR,  1724-25,  an  episode  in 
the  long  struggle  of  the  French  governors  of 
Canada  to  check  English  settlement  by  inciting 
the  Indians  lo  raids  and  massacre  of  the  liordcr 
settlers.  It  was  named  after  William  Dummer, 
acting-governor  of  Massachusetts,  who  or- 
ganized the  resistance  against  the  Indian  ex- 
peditions sent  by  Vaudreuil,  governor  of  Can- 
ada, against  the  villages  of  Massachusetts  and 
Mame,  and  of  Vermont  where  Fort  Dummer 
had  been  built  on  the  site  of  Brattleboro  in 
1724.  One  of  its  chief  incidents  was  the  aggres- 
sive retaliation  of  Dummer  and  the  victorious 
assault  by  the  English  on  Norrid^wock,  Me., 
when  Sebastien  Rale,  the  Jesuit  missionary  and 
Indian  leader,  was  killed  with  26  Abenaki  In- 
dians, 12  August  1724.  The  further  crushing 
decimation  in  Lovcwell's  fight  (q.v.)  at  Frye- 
burg,  Me.,  8  May  1725,  led  to  four  Indian  chiefs 
siening'  a  treaty  for  the  Pcnobscots  and  ether 
AbenaJds  at  Boston  in  November  1725,  wbirfa 
was  ratified  by  the  latter  the  followinK  year. 
Consult  Parkman,  'A  Century  of  Conflict* 
(Boston  1892). 

DU  HOND,  Frank  Vincent,  American 
artist:  b,  Rochester,  N.  Y„  1865.  He  was  a 
pupil  of  Boulanger,  Lefebvre  and  Benjamin 
Constant.  His  works  include  a  wide  range  of 
subjects,  from  popular  magarine  paintings  to 
religious  and  ideal.  Among  them  are  ^Octo- 
ber,' <The  Baptism,'  'Portia*  and  'Grassy 
Hill'  He  was  elected  to  membership  in  tin; 
National  Academy  of  Design  in  1906,  and  be- 
came a  prominent  teadier  at  the  Art  Students' 

DUMONT,  dij  moA.  Albert,  French  archse- 
ologist:  b.  Scey-sur-Saone  1842;  d.  1884.  He 
was  educated  in  Paris,  and  devoting  himself  to 
the  stu<hr  of  prehistoric,  Byiantine,  and  Chris- 
tian archaeology,  published  'De  Plumbeis  apud 
Grwcos  Tesseris'  (1870);  "Inscriptions  c*ra- 
mimies  de  Grfce'  (1871)  ;  and  <Vases  peints  de 
la  Grece  propre'  (18^).  In  1874,  in  Rome,  and 
the  following  year  in  Athens,  he  lectured  on 
archarology  and  the  history  of  art.  In  1878  be 
was  elected  rector  of  the  academy  of  Grenoble, 
in  1879  rector  of  the  academy  of  Montpcllier, 
and  until  his  early  death  was  a  superintendent 
of  higher  education.  Tlie  most  important  of 
his  later  worics  is  'Les  ciramtques  de  1b  Grece 
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DUMONT.  du-moii.  Augustine  Alexandre, 
French  sculptor:  b.  Paris,  14  Aug.  1801;  d. 
there,  25  Jan.  1884.  He  was  a  most  prolific 
worker,  and  his  statues  arc  foiind  on  or  in 
many  o{  the  public  buildings  and  churches  of 
hfs  native  city  His  most  noted  production! 
are,  the  colossal  statues  of  the  'Genius  of  Lib- 


'Enumeratio  plantarum  quas  m  ittsulis  Archi- 
pelagi  aut  Littoribus  Ponti  Euxini>  (1822). 
After  his  second  circumnaTigation,  he  pnblished 
the  <Vayage  de  rABtT<oUbe>  (183(^35),  and 
'Voyage  pittoresque  autour  du  monde*  (1834). 
He  was  killed  in  a  railway  accident 

DUUORTIBRITB,  a  native  basic  silicate 


Arizona,  from  2^  to  5  per  cent  of  the  alumina 


DUHONT,  Oabriel:  b.  Manitoba,  1838;  d. 
Batoche,  1906.  He  acted  as  Ricl's  adjutant-gen- 
eral in  the  North  West  Rebellion  of  1885,  and 
was  the  oi^:anizing  brain  of  the  movement 
showing  great  military  skill  in  his  conduct  of 
ihe  campaign.  After  the  rising  had  been 
crushed  at  Batoche,  he  fled  lo  the  United  States, 
but  returned  at  a  later  date  to  Saskatchewan, 

DUMONT,  Pierre  Etienne  Louia,  Swiss 


particular,  he  formed  a  dose  friendship. 
ing  the  early  years  of  the  French  Revolution, 
Dumont  was  at  Paris,  where  he  became  greatly 
attached  to  lifirabcai^  regarding  whom  he  has 
given  the  world  much  valuable  ioformatioa  in 
his  posthumous  '  Souvenirs  sur  Mirabeau* 
(1832).  In  this  work  he  claims  to  have  com- 
posed for  him  many  of  Mirabeau's  most  elo- 
quent speeches.  In  1791  Dumont  returned  to 
England,  and  formed  an  intimacy  with  Bentham 
(q.v.),  of  whom  he  became  an  ardent  discinle 
and  the  greatest  expositor  of  his  ^loBophy. 
Deeply  convinced  of  the  vaivic  of  Benthun"! 
views  on  legislation  he  re<{tiested  him  to  allow 
him  to  arrange  and  edit  his  unpublished  writ- 
ings on  this  subject.  Bentham  gave  him  his 
manuscripts,  which  Dumont  labored  earnestly 
lo  abridge,  elucidate,  correct,  and  simplify. 
The  results  appeared  in  his  'Trail*  de  legisla- 
tion civile  et  penale'  (1802)  ;  'Thiorie  des 
peines  et  des  recompenses'  (ISIf)  ;  "Tactique 
des  Assembles  Legislatives'  (1816);  'Preuves 
judiciaires'  (1823);  and  the  'Organisation 
judiciaire  et  codification'  (1828).  Diimont  re- 
turned to  Geneva  in  1814,  and  became  a  member 
of  the  representative  council. 

DUMONT  D'URVILLE,  Jules  Sibsstien 
C£iar,  French  navigator:  b.  Conde-sur-Noireau, 
NomMjidy,  23  May  1790;  d.  near  Paris,  8  May 
1842  He  entered  the  navy,  in  which  he  ulti- 
mately rose  to  be  vice-admiral.  He  was  twice 
wrecked  and  on  both  occasions  owed  his  escape 
chiefly  to  self-possession  and  skilful  seamanship. 
He  rendered  important  service  by  his  three 
years'  search  for  the  remains  of  the  ill-fated 
expedition  of.  La  Pirouse,  the  survey  of  long 
tracts  of  coast  in  New  Zealand  and  New  Guinea, 
the  discovery  of  numerous  islands  and  of  an 
antarctic  continent,  and  the  exploration  of  very 
dangerous  and  still  imperfectly  known  tracts  of 
navigation,  as  Torres  Straits,  in  Australia,  and 
Cool?s  Straits,  between  the  two  large  islands  of 
New  Zealand.  To  his  contributions  to  geog- 
raT>h>'  he  was  indebted  for  his  nomination  to  the 
office  of  president  of  the  Paris  Geographical 
Society.    One   fruit   ot   his  vojfagea   was   the 


cent  It  cryslBlliKS  in  fibrouB  or  columnar  forms 
belonging  to  the  orthorhombic  system,  and  has 
a  hardness  of  7  and  a  specific  gravity  of  about 
3.3.  It  is  transparent  or  translucent,  with  a  vit- 
reous lustre  and  a  blue  or  greenish  blue  color, 
and  is  strongly  plcochroic  Dumorlierite  occurs 
nar  Lyons,  France,  and  also  in  certain  part* 
of  Norway  and  Silesia.  In  the  United  Stales 
it  is  found  in  upper  Manhattan,  New  York  City, 
and  in  Yuma  County,  Arizona.  The  mineral  is 
named  for  Eugene  Dumortier,  a  French  paleon- 
tologist. 

DUMOULIN,  dii-moo-IaA,  John  PhiUp, 
Canadian  Anglican  bishop;  b.  D^lin,  Irelan<L 
1836j  d  28  Mar.  1911.  He  was  educated  at 
Trinity  College.  Dublin,  and  em^rating  to 
Canada  was  ordained  priest  in  1853.  He  was 
appointed  rector  and  canon  of  St.  James's 
Cathedral,  Toronto,  in  1882,  and  in  1896  was 
elected  third  bishop  of  Niagara. 

DUMOURIBZ,  du-moo-re-i,  ChariM  Pran- 

Sois,  French  general:  b.  Cambrai,  25  Jan.  1739; 
.  near  Henley-upon-Thames,  14  March  1823. 
He  entered  the  army  early  in  life  and  at  24 
years  of  age  had  received  22  wounds,  and  was 
made  a  knight  of  Saint  Louis.  In  1772  Louis  XV 
sent  him  with  communications  to  Sweden,  but 
he  was  arrested,  and  for  a  long  time  confined 
in  the  Bastile.  In  1789  we  find  him  a  priricipal 
director  of  the  Jacobin  club,  composed  of  all 
who  aspired  to  be  accounted  the  friends  of  lib- 
erty. He  afterward  became  a  minister  of  Louis 
XVI,  when  he  strongly  advised  the  monarch  to 
vield  the  direction  of  the  interior  aifairs  of  the 
Kingdom  to  the  council  of  the  assemblv  then 
sitting,  and  to  declare  war  against  the  toreigp 
foes  of  France.  The  advice  was  disregarded 
and  Dumouricz  was  dismissed.  Still  determined 
to  devote  himself  to  the  service  of  the  arniy,  be 
proceeded  to  Valenciennes,  where  he  soon 
gained  fame  by  his  valor  and  his  firmness,  dis- 
played at  the  head  of  the  French  soldiers,  hav- 
ing succeeded  Lafayette  in  the  command  of  the 
Army  of  the  North.  He  rendered  very  impor- 
tant service  to  his  country  by  the  stand  he  so 
skilfully  made  against  the  Prussian  invaders  in 
the  forest  of  Argonne  in  September  1792,  the 
famous  "Cannonade  of  Valmy*  taking  place  on 
the  20th  of  the  same  month.  His  rapid  conquest 
of  Belgium  followed;  but  he  was  defeated  at 
Nierwinden  in  January  1793.  Notwithstanding 
his  successes,  the  Directory,  not  without  cause, 
entertained  suspicions  regarding  his  designs. 
Dtimouriez,  who  had  no  sympathy  with  the  Rev- 
oUitionary  government,  had  entered  into  secret 
negotiations  with  the  enemy,  and  learning  that 
an  accusation  of  treason  was  to  be  brought 
apninst  him,  he  fled  to  the  Austrian  headquart- 
ers. He  refused,  nevertheless,  to  serve  against 
h's  country;  wandering  for  some  time  throueh 
Europe  and  lastly  settled  in  England.    COi^siilt         . 


400 


DUN  — DUNCAN 


his  'Memoirs'  (Hamburg,  1794)  and  the  en- 
larged edition  published  at  Pans;  the  'Life' 
by  Monchanin  (1884) ;  Griffiths,  'French  Revo- 
lutionary Generals'  (London  1891)  ;  Rose  and 
Broadley,  'The  Defence  of  England  against 
Napoleon'   (London  1908). 

DUN  Celtic  dun,  Irish  dan,  Gael  dBn,  a 
hill,  cattle),  a  word  used  as  a  prefix  or  suffix 
in  the  names  of  cities  as,  in  Augustodunum 
(Autun),  and  in  many  names  in  Scotland  and 
Ireland,  as  in  Dunblane,  Dundee,  Dundalk, 
Dunboyne,  etc. 

DUNA,  or  SOUTHERN  DVINA,  so 
named  to  distinguish  it  from  the  northern 
Dvina,  a  west  Russian  river,  which  flows  from 
a  small  lake  near  the  source  of  the  Volga,  in 
the  southwest  of  the  government  of  Tver,  and 
after  a  circuitous  route  of  about  650  miles  with 
a  generally  northwestern  trend,  empties  into  the 
Gulf  of  Riga.  10  miles  below  Riga.  For  some 
distance  it  forms  the  boundary  between  the 
governments  of  Vitebsk  and  Livonia  on  the 
north  bank  and  Vilna  and  Courland  on  the 
south  bank.  Although  obstructed  by  rocks  and 
repids,  it  b  navigable  for  ocean  vessels  to  Riga, 
for  vessels  of  lighter  draft  to  Diinaburg  and 
for  flat-bottomed  barges  almost  from  its  source; 
it  commands  a  large  river  traffic;  on  an  average 
it  is  icebound  115  days  in  the  year.  Canals  con- 
nect it  with  the  Volga,  the  Beresina,  the  Nie- 
men  and  Lake  Ilmen, 
■    DUNABURG,  duna-boorg.    See  Dvinsk. 

DUNANT,  dii-nafl,  Jean  Henri,  Swiss  phil- 
anthropist and  founder  of  the  Rfd  Cross 
Society:  b.  Geneva,  May  1828;  d.  30  Oct.  1910, 
He  early  advocated  the  cause  of  suffering  hu- 
manity and  wrote  a  work  on  the  slave  systems 
of  Mohammedan  countries  and  the  United 
States.  While  traveling  near  the  battlefield- of 
Solferino  in  1S59  he  took  part  in  the  relief  of 
those  wounded  in  that  battle  and  realiied  the 
inadequacy  of  the  provisions  for  the  work.  As 
the  result  of  his  experiences  there  he  wrote 
'Un  souvenir  de  Solferino,'  advocating  more 
efficient  care  of  the  wounded  on  the  field  of 
battle.  This  work  and  his  agitation  directed 
public  attention  to  the  subject  and  ultimately 
brought  about  the  Ckneva  Conference  in  1863, 
followed  by  the  Geneva  Convention  of  the 
Great  Powers  in  1864  and  the  founding  of  the 
Red  Cross  Sodety  (q.v.).  Jointly  with  Fred- 
erick Passy  in  1901  he  received  the  Nobel  prize. 

DUNBAR,  Paul  Laurence,  American  au- 
thor: b.  Dayton.  Ohio,  27  June  1873;  d.  10  Feb. 
1906.  He  was  of  African  descent,  was  educated 
in  the  public  schools  of  Dayton  and  was  gradu- 
ated from  the  Dayton  High  School  in  1891, 
and  from  that  time  devoted  himself  to  liter- 
ature and  journalism.  After  1898  he  was  on 
ihc  staff  of  the  librarian  of  Congress.  He 
appeared  in  public  as  a  reader  of  his  poems. 
He  published  'Oak  and  Ivy'  (poems)  (1893); 
'Majors  and  Minors'  (1895) ;  'Lyrics  of 
Lowly  Life'  (1896)  'Folks  from  Dixie' 
(1898);  'The  Uncalled,'  a  novel  (1898); 
•Lyrics  of  the  Hearthside'  (1899):  poems  of 
•Cabin  and  Field'  (1899);  'The  Strength  of 
Gideon'  (1900)  ;  The  Love  of  Landry'  (1900)  ; 
'The  Sport  of  the  Gods,'  a  novel  (1901)  ;  'The 
Fanatics,'  a  novel  (1901)  ;  'Lyrics  of  Love  and 
Laughter"  (1903);  'Li'l  Gal'  (1904) ;  Lyrics  of 
Sunshine  and  Shadow*  (1905).    Consult  'Com- 


plete Poetical  Works,'  with  Introduction  to 
'Lyrics  of  l.owJy  Life,'  by  W.  D.  Howdls 
(New  York  1913),  and  Wiggins,  L.  IC,  'Ufe 
and  Works  o!  Paul  Laurence  Dunbar'  (1907). 
DUNBAR,  William,  Scottish  poet :  b.  Sal- 
ton,  East  Lothian,  about  1465;  d.  about  1525. 
He  was  a  Franciscan  friar,  but  was  often  em- 

tloyed  by  James  IV  in  affairs  of  stale.  Among 
is  works  are  the  panegyric  poem  'The  Thistle 
and  the  Rose,'  written  (1503)  on  the  marriage 
of  James  with  Marmret  of  England,  and  'The 
Golden  Targe'  (1506),  consisting  of  allegories 
in  the  fashion  of  the  time  and  of  (Zhauccr, 
among  them  a  poem  on  'The  Dance  of  the 
Seven  Deadly  Sins  Through  Hell'  He  is  at 
his  best  in  burlesque  poetry,  as  witness  the 
aiitobi^raphical  'Visitation  of  St.  Frands.' 
He  is  as  'rich  in  fancy  as  Spenser;  as  faomdy 
and  shrewd  as  (Thaucer  in  the  'Miller's  Tale'; 
as  pious  as  Cowper  in*  his  hymns,  and  as  wittily 
grotesque  as  Bums  in  'Death  and  Dr.  Horn- 
book.' *  His  works,  edited  by  Laing,  were  pub- 
lished in  London  (2  vols.)  1834,  and  by  Small 
and  Mackay  for  the  Scottish  Text  Sodety 
(Edinburgh  1884-93). 

DUNBAR,  Scotland,  roval  and  mtmicipa] 
borough  and  seaport  in  Hadoinglonshire,  at  the 
mouth  of  the  Firth  of  Forth,  29  miles  east  of 
Edinbur^  by  rail.  It  is  a  place  of  great 
antiquity,  having  originated  in  a  castle,  once 
of  great  strength  and  imiwrtance.  which  under- 
went several  memorable  sieges;  on  one  occasion 
being  successfully  defended  against  the  Ea^M 
for  19  weeks  by  Blade  Agnes,  Countess  of 
Dunbar  (1338).  Queen  Mary  and  Bothwell 
(1567)  took  shelter  in  this  castle.  In  1650 
Cromwell,  at  the  "Race  of  Dimbar,"  totally  de- 
feated the  Scottish  army  under  David  Leslie. 
The  harbor,  opened  in  1844,  is  not  very  com- 
modious, but  the  town  is  an  important  fishing 
station.    Pop.  3,346. 

DUNBIRD,  a  British  sportsman's  name  for 
the  female  of  the  Pochard  duck. 

DUNCAN,  Isadora^  American  dancer:  b. 
San  Francisco  1880.  She  was  a  teacher  of 
dandng  in  New  York  and  made  an  earnest 
attempt  to  revive  the  simple  ancient  Greek 
dances.  Her  efforts  meeting  with  little  success 
she  went  abroad  and  soon  became  very  popular 
in  Munich,  Berlin  and  Paris.  She  established 
a  dancing  school  at  Griincwald,  near  Berlin, 
for  girls  from  4  to  14  years  of  age,  who  re- 
ceive free  board  and  schooling.  Miss  Duncan 
popularised  the  barefoot  dance  in  simple  draper- 
ies. In  1913  her  two  children  were  carried  by 
a  runaway  motor  over  the  Sdne  embanlonent 
and  drowned,  after  which  she  went  into  tem- 

DUNC AN,  Tames,  American  labor  leader: 

b.  Kincardine  County,  Scotland,  5  May  18S7. 
He  was  educated  at  Aberdeen,  Scotland,  and 
removed  to  the  United  States.  From  1873  he 
was  a  granite  cutter,  also  granite'statue  cutter. 
He  was  secretary  of  the  New  York  branch  b 
1881,  of  the  Baltimore  branch  in  1884  aiid  in- 
ternational president  in  1895  of  the  Granite 
Cutters'  International  Association.  He  organ- 
ized and  led  a  successful  educational  campai^ 
in  the  union  and  ultimately  the  great  strike  m  , 

the  granite-cutting  industiy   for   an   dght-hout  | 

workday  in  1900.  After  1895  he  was  editor  of 
the  Granite  Culleri^  Jovmal;  was  vice-prestdeM  r 
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of  the  American  Federation  ol  Labor  in  1804; 
represented  the  Americsn  labor  moTcment  to 
the  British  Trades  Congress  at  Bristol,  Eng- 
land, in  18^.  He  also  represented  the  Amen- 
can  Federation  of  Labor  at  the  Internatioaal 
Secretariat  Conference  o£  Labcn-,  Budapest, 
HungaT7,  inl9U,  He  is  a  member  of  the  Ameri- 
can Acadeny  of  Pohtical  and  Social  Science. 

DUNCAN,  John,  Scottish  theologian  and 
Hebraist:  b.  Aberdeen,  1796;  d.  1870.  He 
received  his  education  at  Marischal  College, 
was  ordained  in  1836,  preached  for  some  time 
in  Milton  Church,  Glasgow,  and  in  1840  was 
sent  to  Pesth  as  a  missionary  to  convert  the 
Jews.     His  most  cdebratcd  converts  wert  Dr. 


painted  to  the  chair  of  Oriental  languages  in 
New  College,  Edinburgh,  a  position  which  he 
held   until   his   death.      Consult   Brown,   David, 


ed.,  1879)  and  Stuart,  'Recollections of  Duncan.- 
DUNCAN,  Louis,  American  electrical  engi- 
neer: b.  Washington,  D,  C,  25  March  1862; 
d.  Pelham  Manor  N.  Y.,  13  Feb.  1916.  He  was 
graduated  from  ine  United  Stales  Navsl  Acad- 
emy in  1880,  and  served  in  the  navy  nntil  1887. 
During  this  time  he  pursued  advanced  stodles 
at  Johns  Hopldns  University,  becoming  a  Ph.D. 
in  1885.  He  was  major  of  tie  first  volunteer 
engineers  during  the  war  with  Spain.  Later  he 
began  his  connection  with  Johns  Hopkins,  be- 
ing associate  in,  and  subsequently  associate  prc^ 
fessor  of  applied  electricity  (1887-^).  From 
1902-04  he  was  head  professor  of  electrical 
engineering  at  the  Massachusetts  Institute  of 
Technology.  He  was  elected  president  of  the 
American  Institute  of  Electrical  Engineers  in 
1895.  He  wrote  many  articles  on  engineering 
topics  in  scientific  journals  and  was  a  member 
of  several  scientific  bodies.  He  specialized  in 
electrical  traction  and  as  consulting  engineer 
for  the  rapid  transit  commission  of  New 
York  supervised  the  work  of  electrifying  New 
York's  first  subway  system.  Under  his  direc- 
tion, from  1897  to  1901.  the  Third  Avenue 
Street  Railway  system  of  New  York  was  elec- 
trified. He  also  was  prominently  identified  with 
the  underground  trolley  system,  in  Washington. 
DUNCAN,  Norman,  American  journalist: 
b.  Brantford,  Ontario,  Canada,  2  July  1871 ;  d. 
Fredonia,  N.  Y.,  18  Oct.  1916.  He  was  educated 
at  the  University  of  Toronto  1891-95.  entered 
JDumalism  and  from  1897  to  1901  was  on  the 
staff  of  the  New  York  Evening  Posl.  In  190S- 
10  he  was  adjunct  professor  of  English  litera- 
ture in  the  University  of  Kansas.  In  190M)8 
he  was  correspondent  for  Harper's  Magaeinr 
m  Asia  Minor  and  E^ypt,  and  in  1912-13  in 
toe  East  Indies,  Australia,  New  Guinea,  etc.  He 
bas  written  short  stories  and  sketches  for  the 
Atlantic  Moftlhly,  MeClure't  Magazine  and 
ethers,  and  has  published  'The  Soul  of  the 
Street:  Stories  of  the  New  York  Syrian  Qoar- 
tei»  (1900);  'The  Way  of  the  Sea'  (1903); 
'Doctor  Luke  of  Labrador'  (1904)  ;  'The 
Mother'  (190S) ;  'The  Adventures  of  Billy 
TopsaiP  (1906);  'The  Cruise  of  the  Shining 
Light>  (1907) ;  'Every  Man  for  Himself' 
(W08) :  'Going  Down  from  Jerusalem'  (1909)  ; 
'The  Suitable  Child'  (1909);  'Higgins'  (1909); 


'Billy  Topnil  and  Comyftny'  (1910);  'Hic 
Measure  of  a  Man'  (1911);  'The  Best  of  a 
Bad  Job'  (1912):  'A  God  in  Israel'  (1913); 
'The  Bird-Store  Man'  (1914);  'Austialtui 
Byways'   (1915). 

Duncan,  Rtybert  Kennedy,  American 
chemist:  b.  Brantford,  Canada,  1866;  d.  1914. 
He  was  graduated  at  the  University  of  Toronto 
In  1892  and  studied  also  at  Dark  and  Ccriumbla 
nniversilies.  For  several  years  he  taught 
chemistry  and  physics  in  secondary  schools  and 
in  1901-06  was  jrofessor  of  chemistry  at  Wash- 
ington and  Jefferson  College.  In  1906  he  be- 
came professor  of  industrial  chemistry  at  the 
University  of  Kansas  and  four  years  later  was 
appointed  director  of  industrial  research  and 
assomed  similar  duties  at  the  University  of 
Pittsburgh.  In  1911  he  was  visiting  lecturer  at 
Clark  University.  He  was  editor  of  the  'New 
Science  Series*  and  published  *The  New 
Knowledge'  (1905);  'The  Chemistry  of  Com- 
merce' (1907);  'Some  Chemical  Frobtenu  of 
Today'   (1911). 

DUNCAN,  Sara  Jeanette.  See  Otes, 
Sara  jEANErre. 

DUNCAN,  Thomac  Scottish  painter:  b. 
Kinclaven^  Perthshire,  24  Hay  1807;  d  £din< 
bur^  25  May  1845.  He  began  to  exhibit  at  the 
Scottish  Academy  in  1828,  and  became  an  aca- 
demician in  1830.  He  became  roaster  of  tbic 
Tmstees'  Academy,  Edinburgh,  in  1840  and  an 
associate  of  the  Royal  Academy  in  1843.  The 
first  picture  which  extended  his  fame  beyond 
the  Tweed,  and  helped  to  procure  bis  admission 
as  an  associate  of  the  Royal  Academy  (1843), 
was  'Prince  Charles  Edward  and  th*  High- 
landers entering  Edinburgh  after  the  Battle  of 
Prestonpans'  (1840).  Another  famons  picture 
of  his  is  'Charles  Edward  asleep  after  CuUo- 
den,  protected  by  Flora  Macdonald.'  His  laflt 
exhibited  work  was  the  'MartyidOm  of  idkia 
Brown  of  Priesthill,'  row  in  Uie  Corporation 
Gallery  of  Glasgow.  He  also  executed  many 
portraits. 

DUNCAN,  WBliara  Wallace,  American 
clergyman:  b.  Asbland,  V«.,  20  Dec.  1839;  d. 
190a  He  was  graduated  at  Randolph-Macon 
College  in  1858,  joined  the  Virginia  conference 
the  next  year  and  held  several  important 
charees.  During  the  Civil  War  he  was  a  chap- 
lain in  the  Confederate  army.  In  187S  he  was 
transferred  to  the  South  Cafolma  conference, 
and  elected  professor  of  menial  and  moral  phi- 
losophy in  Wofford  College,  He  was  a  member 
of  the  genera)  conferences  of  1878,  18S2  and 
1866,  and  a  delegate  to  the  Qvcmnenical  Councit 
of  laei  in  London.  In  1886  he  was  elected 
bishop  of  the  Methodist  Episcopal  Churdt 
South, 

DUNCANSBT  HEAD,  a  picturesque  prom- 
ontory, forming  the  northeastern  extremity  of 
Scotland,  in  the  county  of  Caithness.  It  con- 
sists of  a  circular  rocky  eminence  of  about' two 
miles  in  circumference,  and  is  intersected  by 
large  ravines  and  remarkable  fissures.  About 
a  mile  and  a  half  west  stood  the  celebrated  Johit 
O'Groat's  house,  of  which  no  trace  now  remains. 

DUNCE,  a  word  introduced  l^  the  Thom- 
ists  or  disciples  of  Thomas  Aquinas,  in,  ridicule 
of  the  Scotists,  or  disciples  of  John  Duns 
Scotus,  schoolman,  who  died  1305  kb.,  to  deQota 
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schoolmen  took  place  at  the  Reformation  the 
merits  of  those  acute  metaphysicians  w«re  tem- 
porarily decried,  and  the  celebrated  John  Dune 
Scotus  came  in  for  a  more  than  ordviuy  ahare 
of  disparaaement,  and  he,  though  a  man  of  veiy 
subtle  intellect,  was  held  by  the  more  ignorant 
9r  prejudiced  of  the  reforming  party  to  be  a 
roan  o!  invincible  stupidity.  He  was,  therefore, 
maile  to  stand  as  the  proto^e  of  all  modem 
dunces.  Succeedini;  Kenerations  have  the  un- 
favorable verdict  thus  passed  on  the  cultivators 
of  scholastic  philosophy. 

DUNCIAD,  The.  This  literary  Satire,  by 
Pope,  is  in  the  form  of  a  mock-epic  of  1,700 
lines  in  heroic  couplets,  and  was  published  in 
1729.  It  is  the  monumental  example  of  its  kind 
in  English.  Though  professedW  a  chastisement 
of  the  *dunces,»  the  'Grub  Street  fry,"  with 
whom  Pope  quarreled  almost  all  his  life,  it 
really  attacks  all  the  writers  who  intentionally 
or  otherwise,  with  or  without  cause,  had 
wounded  the  poet's  vanity.  Pope  always  re- 
membered every  tine  written,  every  word  uttered 
against  himself,  and  repaid  it  with  interest. 
Hence,  though  the  professed  purpose  of  his 
•epic  of  the  dunces*  is  *to  crush  these  common 
enemies  of  mankind,"  his  personal  animosity  is 
evident  in  every  line.  His  protagonist,  king 
ot  the  dunces  and  the  realm  of  Dullness,  was  at 
first  Theobald,  who  had  attacked  Pope's  bad 
edition  of  Shalcespeare,  and  had  prqdaced  a 
better  one,  but  he  was  afterward  dethroned  in 
favor  of  Colley  Gibber,  who  in  the  meantime 
had  ridiculed  Pope's  unsuccessful  play.  The 
Dunciad  borrows  its  general  scheme  from 
'MacFlecknoe'  (q.v.),  but  enlarges  the  ac- 
tion, notably  by  the  beastly  gp^mes  that  cele- 
brate the  coronation.  Even  with  this,  the  ac- 
tion is  slight  and  unimportant.  With  the  third 
bo^  foretelling  the  reign  of  Dullness,  the  poem 

Cperly  ends.  In  1742  Pope  added  a  fourth 
k,  made  up  of  fragments  composed  for  an- 
other purpose,  which  realizes  the  reign  of  Dull- 
ness, and  m  which  Bentley,  the  Greek  scholar,  is 
most  unjustifiably  made  the  protagonist 

The  Dunciad  is  dedicated  to  Swift,  whom 
Pope  addresses  as  a  successor  to  Rabelais. 
Swift's  influence,  though  certainly  not  Ra- 
belaisian, is  apparent  throughout  the  poem ;  but 
whether  or  not  Swift  ever  really  'laughed  and 
shook  in  Rabelais'  easy  chair,*  Pope  certainly 
fails  in  his  own  attempt  to  use  the  jovial  method 
of  the  ^eat  French  satirist.  He  ends  by  man- 
gling his  enemies,  covering  them  with  showers 
•f  vile  abuse,  and  then  rolling  them  in  mud  of 

Eculiar  filth  and  malodor.  Thongh  most  of 
i  victims  were,  even  as  he  asserted,  of  small 
importance,  he  has  'preserved  his  flies  in 
amber.*  Copious  explanatory  notes,  which 
■ye re  needed  even  witn  the  first  edition,  now 
alone  render  much  ot  the  satire  intelligible  to 
the  modem  reader.  Yet  it  is  uncritical  to  re- 
gard <The  Dunciad'  as  little  more  than  a 
monument  of  malice.  Only  one  English  poet 
could  have  written  it.  Its  verse  is  polished;  its 
expression  is  concise  and  incisive  to  the  last 
degree^  its  wit  is  often  brilliant;  some  of  its 
Hncs,  such  as  "The  right  divine  of  kings  to 
govern  wrong,"  have  passed  into  the  common 
stock.  The  concluding  passage  of  the  poem, 
depicting  the  universal  empire  of  Dnllness,  at- 


tains thfl  very  sublime  in  mockery  and  is  as  sure 
of  tmmortahty  as  almost  any  other  in  Eng^di 
poetry.  Among  the  iimumerable  imitations  of 
'^The  Dunciad,'  Byron's  'English  Bards  and 
Scotch  Reviewers'  is  by  far  the  ablest  and 
most  celebrated.  Gonsult  Warton,  <£uay  on 
the  Genius  and  Writings  of  Pope'  (Vol.  II,  pp. 
439-454);  Paston.  George,  <Mr.  Pope'  (Vol.  I, 
pp.  351-364)  ;  for  notes,  illustrations,  hsl  of 
imitations,  etc.,  consult  War  ton's  edition  of 
Pope's  'Works'  (Vol.  V,  1797)  ;  Aldine  edition; 
Thorns,  W.  L,  'Notes  on  Editions  of  the  Dun- 
dad'  (n.d). 

Marion  Tucker. 

DUNCKER,  doonk'ir,  Don,  German  stonr- 
writer  and  humorist:  b.  28  Hatch  1855.  The 
conceits  'Incurable'  (1893);  'The  Sphinx,'  and 
other  tales  and  comedies,  have  succeeded ;  while 
in  'Modern  Masters'  (1833)  she  has  evolved 
excellent  character  studies. 

DUNCKBR,  Haximilian  WolfganE.  Ger- 
man historian:  b.  Berlin,  15  Oct.  1811;  d. 
Ansi>ach,  21  July  1886.  Politics  interested 
him  in  early  years,  but  his  later  energies  were 
given  to  elaborate  historical  investigations,  of 
which  the  best  fruits  are  'The  Crisis  of  the 
Reformation'  (1845);  'Feudalism  and  Aris- 
tocracy' (1858) ;  and  the  masterpiece  'Andent 
History'  (1852-57). 

DUNCOMBE,  Thomas  SlinnbT,  En^ish 
politician:  b.  1796;  d.  13  Nov.  1861.  He  was 
elected  member  of  Parliament  for  Hertford  in 
1826-32,  and  for  Finsburg  after  1634,  assisted 
in  carrying  the  Reform  Bill,  was  prominent 
among  the  advanced  Liberals,  and,  after  visiting 
Canada,  warmly  defended  Lord  Durham's  ad- 
ministration of  that  colony.  In  1842  he  pre- 
sented the  Chartist  petition,  signed  by  3,000,000 
of  the  lower  classes,  in  favor  ot  universal  suf- 
frage, vote  by  ballot,  short  Parliaments,  «c.  In 
1844  the  then  Home  Secretary  having  sanctioned 
the  opening  of  the  letters  of  Mazzini,  Don- 
combe,  in  the  House  of  Commons,  denotjnced, 
with  scathing  invective^  the  adoption  of  the  post- 
office  spy  system  on  English  soil.  Consult  his 
'Life  and  Correspondence'  (London  1868). 

DUNDALK,  dun-dak',  Ireland,  maritime 
town,  capita!  of  the  county  of  Louth,  on  Castle- 
town River,  54  miles  north  of  Dublin.  It  is  an 
ancient  place,  has  a  splendid  Roman  Catholic 
cathedral,  and  in  the  battle  of  Paugfaart  (1318) 
fought  in  its  vicinity,  Edward  Bruce,  the 
brother  of  King  Robert  Bruce  of  Scotland,  was 
slain.  Its  manufactures  are  soap  and  leather, 
has  shipbuilding  and  ironf  ounding,  and  the  trade, 
chiefly  in  cattle  and  agricultural  produce,  is 
extensive.    Pop.  13,128. 

DUNDAS,  Henry,  Viscotrar  McLvnu, 
Scottish  statesman:  b.  Edinburgh, 28  April  1742; 
d.  28  May  1811.  He  studied  at  the  University 
of  Edinburgh  and  in  1766  was  appointed  solici- 
tor-general for  Scotland,  M.  P.  (or  Middlesex 
m  1774  and  lord  advocate  in  177S.  In  1782 
he  was  appointed  treasurer  of  the  navy  and 
made  a  member  of  the  privy  council;  hut  he 
continued  only  a  short  time  in  office.  His 
resolution  condemning  the  conduct  of  Warren 
Hastings  in  India  led  to  the  impeachment  in 
1786.  In  1791  he  was  made  Home  Secretary, 
and  in  1794  became  Secretary  of  War.  In  ISffi 
he  was  created  Viscount  Melville.  In  1804  he 
was  appointed    First  Lord  of  the  Admiralty 
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under  Pitt  Next  year  be  was  Impeached,  b^ 
fore  the  House  of  Lords,  "of  high  crimei  and 
miadeBseaBars"  in  his  former  oflice  of  treasurer 
of  the  navy.  As  the  evidence  adduced  against 
him  did  not  directly  implicate  him  in  the 
malversation  proved  againtt  his  deputy,  he  was 
acquitted.  He  was  long  i^acticatlv  the  manager 
of  Scottish  affairs  in  which  he  showed  himself 
a  reactioaiary,  and  gained  notoriety  by  his 
rigorous  prosecutions  of  the  Scotti^  radicals 
in  1795. 

DUNDAS,  Sn  Jtmn  Whitiey  Deana, 
English  admiral:  b.  1785;  d,  1862.  In  1799  he 
entered  die  t\avy  and  reached  the  rank  of  com- 
mander in  1806,  He  was  flag  captain  to  Sir 
Thomas  Parker  and  afterward  to  Sir  Philip 
Dunham.  He  was  made  rear-admiral  in  1841, 
was  commander  in  the  Mediterranean  in  1852 
and  in  the  same  year  became  vice-admiral. 
During  the  Crimean  War  he  was  chief  naval 
commander  and  had  charge  of  transporting  the 
army  to  the  theatre  of  war.  He  was  severely 
criticized  for  his  operations  apinst  Sebnstopo! 
and  was  superseded  by  Sir  Edward  Lyon  in 
1855.    In  1857  Dundas  was  made  admiral. 

DUNDAS,  Sobn^  Lom  Abkistok,  Scottish 
judge  r  b.  9  Dec.  1686;  d.  1753.  He  was  admit- 
ted to  the  Scottish  bar  in  1709,  and  sooR  be- 
came known  as  a  successful  lawyer  with  forcible 
and  ingenious  methods  of  plea(Unfr.  In  1717  he 
received  the  appointment  of  solicitor-general, 
wfaidi  was  followed  by  a^lvancing  positions 
until  in  1/37  he  became  a  judge,  and  in  1747  rose 
10  the  d^itj;,  which  he  retained  tinti]  his  death, 
of  lord  prewdent  of  the  Court  of  Session  of 
Scotland.  His  eldest  son,  Robebt:  b.  18  July 
1713;  d.  Edinburgh,  13  Dec.  1787-  was  educated 
at  Edinbur^  University,  studied  law  at  Utrecht 
and  Paris;  in  1738  was  admitted  to  the  Scottish 
bar,  and,  like  his  father,  rose  through  succes- 
sive Crown  positions  to  that  of  lord  president  of 
the  Court  of  Session  of  Scotland,  which  he  at- 
tained in  1760  and  occu^ed  until  his  death.  Ow- 
ing to  his  having  given  his  casting  vote  as 
lord  president  against  the  claimant,  Archibald 
Stewart,  in  the  famous  Douglas  Cause,  in  1767, 
he  was  intensely  unpopular  in  Edinburgh, 

DUNDAS,  Canada,  a  town  in  Wentworth 
County,  in  the  province  of  Ontario,  situated  on 
a  bay  at  the  westeni  extremity  of  Lake  On- 
tario. It  is  a  manufacttiring  and  shipping  cen- 
tre.   Pop.  4,299. 

DUNDAS  ISLAND,  British  Columbia,  an 
island  40  miles  northeast  of  Queen  Charlotte's 
Islands,  separated  from  Cape  Fox,  the  southern- 
most point  of  the  Alaskan  panhandle,  by  Chat- 
ham Sound. 
.  DUNDAS,  or  JUBA,  ISLANDS.  British 


group  has  one  safe  andiorage  near  the  mouth 
of  the  Dumford  River. 

DUNDAS  STRAIT,  Anstralta,  a  passage 
about  18  miles  wide,  separating  Mdville  Island 
from  Coburg  Peninsula  in  northern  AustraUa. 

DUNDEE,    Viscotint    of.     See    Graham, 

JOKN. 

DUNDEE,  Scotland,  parliamentan  and 
county  bui^  and  city  in  County  Forfar,  on 
the  estuary  of  the  Tay,  8  miles  from  the  sea, 
and   59)4    miles   northeast    of    Edinbur^    by 


T3ul.  It  ia  the  third  dty  of  Scotland  and  rises 
steeply  from  the  water.  Its  linen  trade  is  the 
largest  in  Scotland,  and  its  Jute  manufactures 
are  Ibe  largest  in  Great  Britain.  Shipbuilding 
ia  an  important  industry,  and  it  is  celebrated 
far  its  marmalade  and  confectionery.  It  is  the 
centre  of  the  seal  and  whale  fisheries;  there  are 
iaxge  wet  docks  and  graving  docks ;  and  an  ex- 
tensive shipping  trade.  The  number  of  vessels 
entering  me  port  in  1916  was  1,906,  with  a 
registered  tonnage  fff  540£26,  The  revenue 
from  tonnage  does  amounted  to  $99,597.  The 
esplanade  is  nearly  three  miles  in  length. 
There  is  a  fine  old  parish  church,  so  large  Qiat 
three  separate  congregations  worship  under  its 
roof.  It  has  excelfeht  educational  facilities  and 
Universibr  College  is  afhliated  with  the  Univer- 
sity of  Saint  Andrews.  The  public  utilities 
are  municipally  owned.  There  are  some 
fine  public  parks,  notably  Baxter  Park  in  the 
east  end,  presented  by  Sir  David  Baxter,  and 
Balgay  Hill  in  the  west  end.  The  Tay  Bridge 
(railway)  at  the  west  end  of  the  town,  giving 
trunk  rail  connection  with  the  south,  was  opened 
in  1887  to  replace  an  older  structure  blown 
down  in  a  hurricane,  in  1879,  and  is  two  miles 
in  length.  Dundee  was  erected  into  a  royal 
burgh  by  William  the  Lion  about  1200;  took  a 
prominent  part  in  the  War  of  Independence; 
was  captured  by  John  of  Gaunt  in  1385;  Robert 
Wishart  the  first  of  the  martyred  Reformers, 
preached  from  its  gateway  (still  standing)  ;  it 
was  sacked  by  Montrose  in  1645,  and  later  by 
General  Monk  who  put  nearly  I,0OO  of  its  in- 
habitants to  tne  sword ;  and  from  the  bunih 
Viscolint  Dundee  took  his  title,  his  estate  of 
Gaverhouse  being  north  of  the  city,  now  on 
its  outskirts.  The  city  returns  two  members 
to  Parliament.  The  boimdaries  were  enlarged 
in  1913  to  include  the  outlying  suburb  of 
Broughty  Ferry.    Pop.  176,062. 

DUNDONALD,  Thomaa  CochraiM,  lOrB 
£abl  of.    See  COchiiane,  Thomas. 

DUNDONALD  INCIDENT.  Douglas 
Bailie  Hamiiton-Cochrane,  12th  Earl  of  Dun- 
donald,  a  distinguished  army  oificer,  was  ap- 
pointed in  1902  maior-generat  commanding  the 
militia  in  Canada.  For  a  considerable  time 
there  was  harmony  between  Sir  Frederick  Bor- 
den, the  Minister  of  Militia,  and  the  major-gen- 
eral ;  but  in  June  1904,  at  a  private  banquet 
given  by  the  local  oiBcers  at  Montreal  to  Lord 
Dundonatd,  he  made  a  spee<^  complaininti^  of 
the  interpolation  of  political  considerations  into 
militia  problems,  and  in  particular  of  the  strik- 
ing out  of  the  name  of  one  of  his  nominees  for 
a  commission.  The  speech  found  its  way  into 
the  press,  and  Lord  Dundonald  was  dismissed 
on  the  ground  that  he  had  attacked  the  govern- 
ment under  which  he  served.  Lord  Dandonald 
thereafter  conducted  a  vigorous  campaign  in  his 
own  defense,  and  the  ouestion  wad  one  of  the 
minor  issues  in  the  Dominion  elections  of 
1904. 

DUNDREARY,  Lord,  a  prominent  char- 
acter in  Tom  Taylor's  well-known  comedy  of 
*Our  American  Cousin.'  The  part  originally 
contained  but  47  lines,  but  it  was  enlai^d  by 
the  actor,  E.  A.  Sothern,  who  became  famous 
in  this  role. 

DUNE,  dfin,  a  low  sand-hilt ;  an  accumula- 
tion of  sand;  a  hi!l-fort,  or  a  regular  building 
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commonly  called  a  Danish  fort.  Sand  dunes 
are  made  by  the  blowing  of  sand,  this  material 
having  been  produced  l^  the  grinding  down  of 
rocks  under  the  influence  of  breakers  on  the 
seashore  or  coast,  or  any  similar  agencv.  Such 
sand  dunes  in  many  places  skirt  toe  shores  of 
Holland,  Great  Britain,  Spain  and  other  coun- 
tries,  in  some  places  encroaching  on  and  cover- 
ing what  once  was  cultivated  land.  In  Michi- 
gan, dunes  have  encroached  on  forests,  com- 
pletely burying  and  killing  the  trees,  and  have 


been  ouried  and  unearthed.  Originally  the 
'downs'  of  England  were  similar  to  the  dunes. 
The  dunes  along  the  Atlantic  coast  of  the 
United  Slates  have  changed  materially  the  form 
of  the  coast  line;  some  of  these  dunes  are  high 
hills,  and  still  higher  hills  are  on  the  coast  of 
some  of  the  islands  of  the  Bahamas.  See 
Gbolocv  and  Eocjam  Deposits. 

DUNE  PLANTS,  plants  characteristic  of 
dunes,  those  somewhat  unstable  sandy  areas 
formed  under  the  influence  of  wind.  The  species 
capable  of  withstanding  these  conditions  are 
few  in  number  and  are  marked  by  well-de- 
veloped underground  parts,  including  extensive 
root  and  numerous  root-hairs^  and  Storage  or- 
gans, especially  rhizomes.  Th^  are  capable 
also  of  being  partially  buried,  without  apparent 
mjury.  Since  some  dunes  are  mi^tory,  or 
tend  to  extend  over  wider  and  wider  areas, 
thus  destroying  the  natural  vegetation,  crops 
and  even  orchards  and  forests,  these  plants  are 
of  special  interest.  Some  of  them,  especially 
marram  or  beach  grass,  also  known  as  sand 
reed  (Ammopkila  arenaria),  are  widely  planted 
upon  beaches  and  dunes,  to  hold  the  sand  and 

Cpevent  its  being  blown  by  the  wind.  The 
Inited  States  Department  of  Agriculture, 
through  its  division  of  agrostology,  has  done 
immense  service  to  landowners  along  the  shores 
of  both  the  Great  Lakes  and  the  ocean  coasts,  in 
the  planting  of  soil-binding  grasses,  a«  the  plants 
are  called.  In  time  the  planted  areas  support 
other  vegetation  and  the  dune  may  be  con- 
sidered conquered.  In  general  the  vegetation 
characteristic  of  dunes  consists  of  xerophytes 
(q.v.),  but  the  xerophytic  character  is  due  to 
the  shifting  of  the  sand  and  not  to  the  condi- 
tions of  growth.    See  Plant  Geogbafhy. 

DUNBDIN,  d&n-e'dtn  or  dfln-«dTn,  New 
2^aland,  town,  capital  of  the  province  of  Otago, 
on  Otago  harbor.  It  is  about  nine  miles  from 
its  port.  Port  Chalmers,  with  which  it  is  con- 
nected by  railroad.  It  was  founded  by  an  as- 
sociation of  Scottish  Free  Churchmen  in  1848. 
It  is  reputed  to  be  one  of  thr  finest  residential 
towns  in  New  Zealand.  There  is  a  university 
opened  in  1871,  with  four  faculties.  Gold  dis- 
covered nearby  in  1861  has  caused  the  recent 
rapid  growth  of  the  town.  Wool  and  gold  are 
the  staple  exports.    Pop.  64,237. 

DUNFBRMLINB,  Scotland  a  royal  burf^ 
in  Fife,  16  miles  northwest  of  Edinburgh  by  rail. 
It  is  situated  in  a  rich  coal  district,  has  brass- 
and  iron-works,  and  important  tines  of  manu- 
factures. Andrew  Carnegie,  the  Pittsburgh  iron- 
master, a  native  of  the  Surgh,  has  furnished  it 
with  a  public  librarv  and  baths,  presented  it 
with  the  adjoining  Pittencrieff  Park  and  Glen, 
and    otherwise    liberally    endowed    it.    Dun- 


fermtine  is  a  place  of  great  antiquity;  its  palace 
was  a  favorite  residence  of  the  Scottish  kings; 
and  in  its  abbrv-  ei^t  kings  and  seven  queens 
were  buried.  The  royal  palace,  now  in  ruins, 
is  said  to  have  been  bnih  by  King  Robert 
Bruce.  The  abbey  was  founded  by  Uakohn 
Caiunore  and  his  consort,  Saiot  Margaret,  in 
1072,  rebuilt  by  David  I  in  the  eariy  NoTman 
style,  burned  by  Edward  I  of  En^aod  in  1303, 
and  its  ruin  completed  by  the  iconoclastic  leal 
of  the  Reformers  on  28  March  1560.  The  body 
of  King  Robert  Bruce  was  laid  in  front  of  the 
high  altar,  a  location  now  occupied  by  the  pulpit 
of  the  Abbey  church.  The  burgh  boundaries 
were  extended  in  191 1  southward  to  the  fringes 
of  the  Firth  of  Forth.  Dunfermline  gives  its 
name  to  a  group  of  parliamentary  bui^s  re- 
turning one  menu)er  to  the  House  of  Commons. 
The  hnen  and  linoleum  factories  of  the  Dun- 
fermline district  are  among  the  most  important 
in  Scotland.  Two  of  the  linen  mills  contain 
about  2,000  looms  each  and  the  other  six  from 
600  to  1,800  looms  each.  The  assessed  valuation 
of  the  city  for  1916-17  was  $825,000,  as  com- 
pared with  $755,000  for  1915-16.    Pop.  28,103. 

DUNG-BEETLE,  a  Bane  bora«  tv  several 
lamellicom  beetles,  of  the  genera  Aphoditu, 
Bolbocerut,  Cofris,  Geolntfet,  PkoHeus  and 
others.  These  beetles  nest  and  lay  their  eggs 
in  the  droppings  of  cattle,  and  are  fonna 
throughout  America,  Europe,  Asia  and  Affio- 
An  African  species  is  the  sacred  scarabgens  of 
Egypt  {Atmchius  sacer). 

DUNGARVAN,  Ireland,  municipal  bor- 
ough and  seaport  in  the  coun^  of  Waterford, 
28  miles  southwest  of  Waterford.  It  is  a  resort 
for  sea-bathing.  Its  ancient  castle,  situated  in 
the  centre  of  the  town,  is  now  used  as  a  barrack. 
The  harbor  is  shallow  and  there  is  littie  trade. 
Fishing  is  the  chief  occupation.    Pop.  4,977. 

DUNGBNESS,  dQnj'nes.  a  headland  on  the 
south  coast  of  Kent,  11  miles  southeast  of  Rye. 
It  has  a  fort  and  government  lighthouse. 

DUNGLISON,  diing^-sdn,  Richard  James, 
American  physician :  b.  Baltimore.  Md.,  13  Nov. 
1834;  d.  Philadelphia,  4  March  1901.  He  was 
a  son  of  Robley  Dunglison  (q.v.).  He  was 
graduated  at  the  University  of  Pennsylvania 
1852,  and  from  Jefferson  Medical  College  1856. 
Dunng  the  Civil  War  he  served  as  surveon  in 
the  Pniladelphia  military  hospitals.    He   soon 

£ve  up  the  practice  of  medicine  in  order  to 
vote  himself  to  literary  work  and  it  is  by 
his  contributions  to  medical  literature  that  he 
is  best  known,  having  edited  the  College  and 
Clinicai  Record  (1880-99)  and  written  con- 
stantly for  the  leading  medical  ioumals.  Me 
was  also  one  of  the  original  editors  of  the 
Philadelphia  Medical  Times.  He  revised  and 
edited  the  following  works  of  his  father:  <His- 
tory  of  Medicme*  (1872),  and  <Medical  Lexi- 
con' (1874)  ■  translated  Guersanfs  'Surgical 
Diseases  of  Children'  (1873)  ;  and  was  author 
of  <The  Practitioner's  Reference  Book'  (1878): 
'Ekmentary  Physiology'  (1879) ;  'The  Present 
Treatment  of  Disease*   (1886). 

DUNGLISON,  Robley,  American  physi- 
cian: b.  Keswick,  England,  4  Jan.  1798;  A 
Philadelphia,  1  April  1869.  He  was  educated  in 
medicine  at  London  and  Erlangcn,  and  ap- 
pointed professor  of  medicine  in  Uie  Univetsitr 
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of  Vifsiaift  in  18B4.  In  1833  h«  wu  dected  to 
the  chair  of  tbarapwtiea  in  the  University  of 
Uarylaiid,  and  in  1836  profcsior  of  the  insti' 
tubes  of  medicine  in  the  IcScrioa  Medical  Col- 
kce  of  PhUadeyHa.  He  pabUsbed  al>otU  20 
voiunes  trcatiag  ot  subjects  ooniMctcd  with 
medical  science.  They  were  widely  circulated 
and  hi^y  valued  in  their  day,  one  of  them,  a 
'Dictionary  of  Uedical  Science  and  Literature,' 
being  republished  as  late  as  1874. 

DUHITE,  a  heavy,  dat^  very  basic  if(neons 
rock  of  the  peridotite  groups  It  contauis  do 
felspar  and  consists  essenti^y  of  olivene  and 
cfaromite.  It  is  beHcred  that  most  workable 
dejiosits  of  chrome  iron  ore  were  formed  by 
local  segregatians  of  chromite  in  a  coolinf;  dun- 
itc  magma,  at  least  the  dironiite  deposits  of 
North  Carolina  probably  had  such  an  origin. 
Duuites  in  common  with  other  rocks  of  tbe 
{Mridotiie  sjoup  change  readi^  to  serpentine, 
and  most  d^iomta  of  cbrcHnite  c 
tine.    See  PauDomz. 


D  serpen- 


See     Gebmai 


DUNKIRK,  dfinloiA  (Fr.  Dunktrqui  or 
Duiuiuerqitt),  France,  a  stroncly  fortified  town 
in  tbe  department  of  Nord,  on  the  coast  of  the 
North  Sea,  28  miles  northeast  of  Calais,  at  the 

junction  of  several  canals.  Of  the  public 
squares,  that  of  Champ  de  Mars  and  that 
adoriied  by  a  statue  oCft-axx  Bart  (1845)  are 
tbe  most  noteworthy,  There  are  several  inter- 
esting churches,  among  the  chief  being  the 
church  of  Saint  Eloi,  built  about  1560,  with  a 
fine  tower  about  300  feet  high,  now  used  as  a 
belfry;  the  chapel  of  Notre- Dame  des  Dunes, 
founded  in  1405  and  restored  in  1815 ;  and  the 
convent  and  church  of  Saint  Jean-Baptiste. 
Dunkirk  is  well  protected  by  several  forts,  both 
on  the  land  side  and  on  that  of  ihe  sea.  Its 
manufactures  are  extensive,  comprising  £shiiig- 
net^  ropes,  sailcloth,  straw  hats,  starch-  soap, 
leatioer,  earthenware,  oil  and  chemicals,  besides 
distilling,  surar- refining,  shipbuilding  and  other 
industries.  Dunkirk  is  the  third  seaport  of 
France,  has  four  dry  docks  and  five  miles  of 
auayage,  chief  port  of  departure  of  the  Iceland 
nshing  fleets.  The  trade  is  extensive  and  im- 
portant Dimldrk  is  the  seat  of  a  United 
States  consular  agent.  Dunkirk  was  a  town 
under  its  present  name,  which  means  "the 
church  of  the  dunes,'  in  the  9th  century.  It  has 

Elayed  a  proounent  part  in  many  -vms,  has  been 
csieged  on  many  occasions  and  successtvely 
held  by  Burgundy,  Austria,  Spain  and  France. 
Turennfs  victory  of  the  dunes  in  1658  brought 
it  into  the  possession  of  France,  by  whom  it 
was  ceded  to  England,  In  1662  it  was  bought 
back  from  Charles  II.  Under  the  Treaty  of 
Utrecht  (1713)  its  fortifications  were  to  be  de- 
molished; but  these  were  subsequently  rebuilt. 
It  was  unsuccessfully  besieged  by  the  Duke  of 
York  in  1793.  The  present  commercial  import- 
ance of  Dunkirk  dates  from  the  period  of  the 
Second  Empire.  One  of  the  most  famous  lu- 
tives  of  the  town  is  Jean  Bart  (1651-1702),  the 
celebrated  seaman.    Pop.  of  commune  38^1. 

DUNKIEK,  N,  Y.,  dty  and  port  of  entry 
in  Chautaucua  County,  41  miles  southwest  of 
Buffalo,  on  Lake  Erie,  and  on  the  Lake  Shore  and 
Michigan  Southern,  the  Pennsylvania,  the  Erie 
and  other  railroads.    Its  lake  trade  is  extennve. 


fadfitated  by  its  fine  harbor  and  Iwokwater. 
The  important  industries  are  tbe  manufacture 
of  locomotives,  Steel,  axes,  radiators,  ^- 
engines,  lumber,  cotton  goods,  etc.  The  United 
States  cenuGus  of  manufactures  for  1914  showed 
witkin  tbe  city  limits,  62  industrial  establish- 
iiMnts  of  factory  grade,  employing  3,471  per- 
sons; of  whom  2,989  were  wage  earners,  receiv- 
ing annually  $2,108,000  in  wages.  The  capital 
invested  aggregated  (9,354,000,  and  the  year's 
output  was  valued  at  $8,367,000;  of  this. 
$4,303,000  was  the  value  added  hy  manufacture. 
The  chief  buildings  are  the  high  school,  the 
public  library  and  tbe  Brooks  Uemorial  Hospi- 
tal. Gratiot  Park  and  Washington  Park  are 
also  attractive  features.  There  are  two  national 
banks.     The  proper^  of   the  town  is  assessed 


rapid  increase  in  population,  it  was  incorporated 
as  a  village  in  183?,  and  in  1880  was  chartered 
as  a  city.  The  government  is  conducted  by  a 
mayor,  elected  biennially,  under  whom  appoint- 
ments are  made  to  the  civil  service  commission 
and  to  the  board  of  health;  and  by  a  common 
council  consisting  of  five  members.  The  city 
owns  and  operates  its  own  waterworks,  electric 
plant  and  power  plant.  Pop.  17,870. 

DUNLAP,  Williaou  American  dramatist 
and  painter:  b.  Perth  Amboy,  N.  J..  19  Feb. 
1766;  d.  New  York.  28  Sept  1839.  He  painted 
(jeorge  Washington's  portrait  and  for  five  years 
(1784-S9)  worked  under  West  in  London.  Re- 
turning to  America  he  wrote  several  successful 
plays,  including  'The  Father'  (1789),  a  com- 
edy; 'Leicester'  (1794),  a  tragedy;  'Andre' 
(1798),  a  tragedy.  He  also  published  'Life  of 
George  Frederick  Cooke'  (1813) ;  'Life  of 
Charles  Brockden  Brown'  (1815)  ;  'History  of 
the  American  Theatre'  (1832);  'History  of 
the  Rise  and  Progress  of  the  Art  of  Design  in 
the  United  States'  (1834)  ;  and  similar  works. 
He  was  one  of  the  founders  of  the  National 
Academy  of  Design. 

DUNLIN  iTringa  alpina),  a  bird  of  the 
genus  to  which  tbe  least  and  pectoral  sand- 
pipers, knot  and  stint  belong.  It  is  smaller 
than  the  common  snipe ;  is  in  winter  ashy-gray 
above,  white  below,  with  dark  spots  on  the 
breast;  in  the  breeding  season  it  is  mottled  with 
rufous  above  and  the  breast  is  crossed  with 
black.  The  straight  bill  is  adapted  for  boring  in 
soft  soil  and  its  cavity  reaches  to  the  extremity, 
not,  as  in  the  snipe,  stopping  short  of  the  tip. 
The  dunlin  is  one  of  the  most  common  shore 
birds  in  northern  Europe  and  Asia,  and  some- 
times wanders  into  North  America,  where  it  is 
replaced  by  the  closely  allied  redbacked  sand- 
piper. In  Scotland  there  are  several  local  vari- 
eties, those  of  the  east  being  a  half  larger  than 
Aose  of  the  Hebrides.  It  breeds  on  moors  and 
marshes  along  with  the  snipe  and  plover,  return- 
ing after  the  breeding  season  to  the  sandy  and 
muddy  reaches  of  the  coast.    See  Sanspifere. 

DUNMORE,  John  Murray,  Earl  of,  Eng- 
lish colonial  governor;  b.  1732;  d.  Ramsgate, 
England,  May  1809.  He  was  appointed  gover- 
nor of  New  York  in  1770.  and  in  addition  gov- 
ernor of  Virginia  in  1771.  He  dissolved  the 
Virginia  assembly  in  1/72,  and  again  in  1774 
when  it  had  resolved  to  keep  the  day  of  the 
closii^  of  the  port  of  Boston  as  a  day  of  fast- 
ing and  prayer.    In  1775  he  removed  part  of  a 
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powder  m^nzinB  to  one  of  the  English  war 
ships,  and  the  people,  incensed  at  this,  b^an 
armed  resistance  under  the  leadership  of  Pat~ 
rick  Henry.  Dunmore  was  forced  shortly 
after  to  lake  refuge  on  his  fleet,  whereupon  the 
burgesses  decided  that  he  had  abdicated  his 
functions  and  refused  to  consult  with  hitn. 
He  then  kept  up  a  predatory  warfare  asainst 
the  colonists,  bumii^  Mot^olk  in  1776.  He  was 
driven  from  his  position  on  Gwynn's  Island  and 
finally  sent  the  fleet  to  the  West  Indies,  and 
returned  to  England  He  was  elected  a  Scot- 
tish representative  peer  in  1776  and  was  gov- 
ernor of  the  Bahamas  from  1787-96.  See  Co- 
lonial WaKS  IK  AUEBICA. 

DUNHORS,  Pa.,  borough  in  Ladawanoa 
County,  on  the  Erie  and  Lackawanna  railroads, 
and  two  miles  northeast  of  Scranlon,  It  is  the 
centre  of  a  coal  mining  district,  and  has  manu- 
factures of  sillc,  iron  and  brick.  Several  public 
institutions  are  located  here,  the  principal  one 
being  the  State  Oral  School  for  the  Deaf  and 
Dumb.  Under  a  charter  of  1862  the  government 
is  vested  in  a  burgess  elected  eveiy  four  years, 
a  borough  council  and  administrative  ofticials, 
the  majority  of  whom  are  chosen  by  popular 
vote.  Dunmore  was  settled  in  1835  and  incor- 
porated in  1862.    Pop.  19,757. 

DUNHOW,  Grcftt  &nd  Little,  two  parishes 
of  England,  in  the  county  of  Essex.  The 
former  (pop.  about  3,000)  contains  the  mar- 
ket-town of  Great  Dunmow,  on  a  height  above 
the  Chelmer,  32  miles  northeast  of  London. 
At  Little  Dunmow  (pop.  320)  are  remains 
of  a  stately  Augustinian  priory,  founded  in 
1104.  The  Dunmow  flitch  of  bacon  was  a  prize 
Instituted  in  1244  by  Robert  Fitiwalter,  on  the 
condition  'that  whatever  married  couple  will  go 
to  the  priory,  and  kneeling  down  on  two  sharp- 
pointed  stones,  will  swear  that  thej^  have  not 
quarreled  nor  repented  of  their  marriage  within 
a  year  and  a  day  after  its  celebration,  shall 
receive  a  flitch  ot  bacon.*  The  _prize  was  first 
claimed  in  1445,  200  years  after  it  had  been  in- 
stituted After  1751,  up  to  which  date  only  five 
presentations  had  taken  place,  the  flitch  was  not 
again  claimed  till  1855 ;  between  1860  and  1877 
there  were  four  awards ;  and  within  recent  years 
there  have  been  recurrent  awards.  Consult 
Andrews,  'History  of  the  Dunmow  FUtch' 
(London  1877). 

DUNN,  Andrew  Hunter,  Canadian  bishop : 
b.  Saffron  Walden,  Essex,  England,  1839;  d 
1915.  He  was  graduated  at  Corpus  Christi 
College,  Cambridge,  was  ordained  to  the  priest- 
hood in  1865  and  elected  Anglican  bishop  of 
Quebec  in  1892.  He  was  the  author  of  'Helps 
by  the  Way';  'Thoughts  for  Quiet  Moments.' 

DUNN,  Gano,  American  electrical  engi- 
neer: b.  New  York,  18  Oct.  1870.  In  1889  he 
was  graduated  at  the  College  of  the  City  of 
New  York  and  two  years  later  from  the  engi- 
neering department  of  Columbia  University. 
He  was  for  some  years  iri  the  employ  of  the 
Western  Union  Telegraph  Company  and  svbse- 

Juently  (1891)  was  with  the  Crocker- Wheeler 
'ompany,  of  which  he  was  vice-president  and 
chief  engineer  from  1898  to  1911.  In  1911-13 
he  was  vice-president  in  charge  of  engineering 
and  construction  of  J.  G.  White  and  Company, 
New  York,  and  since  1913  has  served  as  presi- 


tric  Sodety  in  19CX>-02;'of  di^  American  losd- 
tute  of  Electrical  En^aeers  in  1911-12  and  of 
the  United  Ef^neecing  Soetety  1913-16.  He 
was  American  delegate  and  vioe-preaidoit  of  the 
Intenutional  Electrical  Coi^ess  at  Turin  1911. 
He  has  pnblidied  various  papers  on  electrical 
subjects. 

DUNN,  jKcob  Pistt,  American  joumalist 
and  author:  b.  Lawrenceburg,  Ind,  12  AptiJ 
1855.  He  was  educated  at  Earlham  College, 
Indiana,  and  Micbisan  University,  and  was  State 
librarian  of  Indiana  1889-93,  when  he  became 
an  editorial  writer  on  the  Indianapolis  Sentiitfl; 
city  comptroller  of  Indianaj>olb,  1901,  IQM-ffi, 
1914-16;  member  Public  Library  Conunission 
of  Indiana.  1899-1916;  member  Commission  on 
Taxation  of  Indiana  1916.  Since  1886  he  has 
been  secretary  of  the  Indiana  Historical  So- 
ciety. He  has  published  'Massacres  of  the 
Mountains,  a  History  of  the  Indian  Wars  of 
the  Far  West>  (1886);  'History  of  Indiana' 
(1888),  in  the  'American  Commonwealth 
Series';  'The  Tax  Law  of  Indiana  and  iht 
Science  of  Taxation'  (1891);  'The  Libraries 
of  Indiana'  (1892)  ;  'The  World's  Silver  Prob- 
lem' (1894);  'True  Indian  Stories'  (1908); 
'History  of  Indianapolis>  (1910);  'The  Un- 
known (^d>   (1914). 

DUNN,  Samnel  Orace,  American  editor: 
b.  Bloomfield,  Iowa,  8  March  1877.  He  was 
graduated  at  the  Pratt  (Kan.)  High  School  in 
1894.  He  learned  the  printer's  trade  in  1890- 
«;  was  editor  of  the  Quitman  (Mo.)  Record 
1895-96;  associate  editor  of  the  Maryville  (Mo.) 
Tribune  ia96-l'900;  reporter  of  the  Kansas  City 
loxtmal  1900-02,  ■and  editorial  writer  on  the 
latter  journal  in  1902-04.  In  1904-07  he  was 
railroad  editor  and  editorial  writer  on  the  staff 
of  the  Chicago  Tribune-  in  1907-08  he  was  man- 
aging editor  of  the  Railway  Age,  and  since 
1908  editor  of  the  Railnay  Age  Cazeite.  He 
has  published  'The  American  Transportation 
Question'  (1912)  ;  'Government  Ownership  of 
Railways'  (1913),  and  contributions  on  trans- 
portation subjects. 

DUNNAGE,  a  nautical  term  applied  to 
loose  wood  or  other  miscellaneous  substances 
used  in  the  bold  of  a  ship  to  lift  the  carso 
above  bilge-water.  Also,  such  articles  as  old 
mats  or  sails  stowed  amon^  casks  and  other 
cargo  to  prevent  their  motion  and  breakage. 
See  Chock. 

DUNNE,  Edward  FItSBiraons,  American 
political  leader:  b.  Waterville,  Conn.,  12  Oct 
1853.  He  took  a  three-year  course  at  Trinit*- 
College,  Dublin,  was  admitted  to  the  bar  in 
1877  and  became  circuit  judge  of  Cook  County, 
ill.,  in  1892.  He  remained  in  thh  relation 
until  1905  when  he  resigned  to  become  mayor 
of  Chicago.  He  was  engaged  in  law  practice 
from  1907  to  1913,  and  in  1913  was  elected 
governor  of  Illinois  for  a  four-year  term.  He 
is  vice-president  of  the  National  Civic  Feder- 
ation and  was  president  of  the  Leagn^e  of  Amer- 
ican Municipalities  in  1906-07. 

DUNNE,  Finley  Peter,  American  journalist 
and  humorist :  b.  Chicago,  10  July  1867.  He  was 
educated  in  the  Chicago  public  sdiools  and  en- 
tered journalism  in  1885.  He  was  dty  editor  of 
the  Chicago  rimer  1891-92;  was  on  the  editor- 
ial staff  of  the  Chicago  Evening  Poii  and 
Tim»t-Herald  1892-97,  and  e^tor  of  the  Chi- 
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cago  /McrtW/  1897.19001  His  Utcrary  fame  be- 
gan with  his  'Mr.  Dooley*  sketdies  which  ap- 
[warad  fim  in  the  Times-Herald.  They  con- 
staled  of  monolopiei  by  Mr.  Dootey,  a  stioon- 
keeper  of  Archey  Road,  on  varioui  topics  of 
the  day.    His  comincots  were  witty,  keen  and 


fellow  creatures.  Homely  similes  and  character- 
istic Irish- American  brosne  and  hamor  en- 
hven  the  essays.  During  the  Spanish- American 
War,  «Mr.  Dooley's*  words  attacked  its  potiti- 
cal  and  social  phases,  and  were  widely  read 
both  in  Engluid  and  America.  'Mr.  Dooley  in 
Peace  and  War*  contains  the  best  of  theee  more 
satirical  essays,  whose  popularity  rank  Dunne 
among  the  leading  American  hnmorists.  He 
also  published  'Ur.  Dooley  in  the  Hearts  of 
His  Countrymen)  (1898);  'Mr.  DooWs  Phi- 
losophy' (1900);  <Mr.  Doidey's  Opinions' 
(1901);  'Observations  of  Mr.  Do<rfey'  (1902); 
'Dissertations  of  Mr  Dooky'  (1906);  and 
*Mr.  Dooley  Says'   (1910). 

DUNNET  HBAJD,  a  promontory  of  Scot- 
land, in  Caithness,  at  the  western  entrance  of 
and  projecting  into  the  Pentland  Firth;  the 
most  northerly  point  of  the  mainland  of  Great 
Britain.  It  rises  to  the  height  of  400  feet  above 
sea-level.  On  the  northwestern  extremity  is  a 
lighthouse  3^6  feet  higft. 

DUNNING,  Albwt  EUjah,  American  ed- 
itor: b.  Brookfield,  Conn.,  S  Jan.  1844.  He  was 
graduated  at  Yale  University  in  1867  and  at 
Andover  Theological  Seminary  in  187CL  From 
1871  to  1881  he  was  pastor  of  the  Hiejiland 
Congregatjonal  Church,  Boston,  and  from  1881 
to  1889  he  served  as  general  Sunday-school 
secretary  for  Congregationalist  churches.  From 
1889  to  1911  he  was  editor-in-chief  of  the 
Congregationalist.  He  has  at  various  times 
conduaed  parties  of  tourists  to  the  Holy  Land. 
He  has  published  'The  Sunday  School  Li- 
bfary>  (1883);  'Bible  Studies'  (1886):  'Con- 
gregationalist a  in  America*  (1894);  'Making 
of  the  Bible'  (1911). 

DUNNING,  Williwn  Archibald,  Ameficin 
educator;  b.  Plainfield.  N.  J.,  about  1859.  He 
was  graduated  at  Columhia  1881  and  became 
successively  Fellow  1886-88;  prize  lecturer  in 
political  science  1887-89;  instructor  in  history 
1889-91,  and  professor  of  history  and  lecturer 
on  political  theory  since  1891.  In  1894  h«  be- 
came managing  editor  of  the  Political  Science 
Quarterly,  to  which  he  has  contributed  over  60 
important  articles  and  reviews.  In  1913  he  was 
president  of  the  American  Historical  Associa- 
tion.  He  has  published  'Essays  on  the  Civil 
War  and  Reconstruction,  and  Related  Topics' 
(1898) ;  'History  of  Political  Theories,  Andcnt 
and  Medieval'  (1902);  'History  of  Political 
Theories  from  Luther  to  Montesquieu'  (1905)  ; 
'Reconstruction,  Political  and  EJ;onomic' 
(1907)  ;  'Carl  Schurz's  Political  Career  1869^ 
1906'  (1908);  'Paying  for  Alaska'  (1912). 

DUNNOTTAR,  dun-nSt'lar,  a  parish  of 
Kincardineshire,  Scotland,  famous  for  its  an- 
cient ruined  castle  perched  on  a  great  rode 
160  feet  sheer  above  the  sea.  one  and  one-half 
miles  below  Stonehaven.  The  older  part  of  the 
ruins  probably  belongs  to  about  1394,  when  the 
castle  was  rebuUi  by  Sir  William  Keith,  mari- 
schal  of  Scotland.    During  the  Commonwealth 


die  t^tle  was  selected  a 
in  the  kingdom  for  the 
Scottish  regalia.  Lambert,'  one  of  Cromwell's 
fpattraia,  bciieg«d  the  ^ace,  which  was  starved 
mto  aapjtulation.  The  regalia  bad,  however, 
been  previoiisly  reaioved  by  a  nraAgun,  tn 
which  Mrs.  Gnnger,  the  wife  of  the  minister 
of  aD  adjoining'  pansK  played  the  chief  part 
She  brou^t  away  tbc  crown  hid  Eimongr  leme 
clothes  in  her  lap,  her  servant-maid  carrying 
the  sword  and  sceptre  in  a  bag  of  Bax  on  her 
back  In  the  Whi^'  Vault  of  the  castte  176 
Covenanters  belonging  to  the  west  of  Scot- 
land,  men  and  women,  were  confined  in  1685. 
In  Dunnottar  churchyard  Sir  Walter  Scott  mtt 
Robert  Peterson,  the  original  of  'Old  Mor- 
tality,'    Pop.  2,255, 

DUNOIS,.du-nwa',  Jean.  Count  of  OBixiuts 
AND  OF  LoNCUEVuxa,  French  soldier:  b.  Para, 
23  Nov,  1402;  d.  Saint  Geiniain-en-l.aye,  Bear 
Paris,  24  Nov.  1468.  He  was  a  natural  son  of 
Louis,  Duke  of  Orleans,  and  made  the  ^^ame 
'Bastard  of  Orleans*  illustrious  by  his  mihtai? 
exploits  in  the  war  for  the  liberation  of  France, 
then  completely  in  the  power  of  England- 
Being  besieged  by  the  English  he  def^pded 
Orleans  with  the  greatest  courage  until  relieved 
bv  the  Maid  of  Orleans.  To  Dunoie  belongs 
almost  entirely  the  honor  of  expelling  tSe 
enemies  of  his  country  from  Normanc^  and 
C^iennc.  In  1450  he  had  completely  freed 
northern  France  from  the  presence  of  the 
English,  and  in  the  following  year,  among  other 
cities,  captared  Bordeaux  and  Bt^onoe. 
Charles  Vfl  was  indebted  to  him  for  his  crown. 
Dunois  received  from  him  the  title  of  *d<- 
livercr  of  his  country,'  the  county  of  Longue- 
ville  and  the  digni^  of  high  chamberlain  of 

DUNOON,  dfin-oon',  Scotland,  a  celebrated 
watering-place  in  the  county  of  Argyle,  on  the 
shore  of  the  Piiih  of  Clyde.  25  miles  west  'Ity 
north  from  Glasgow,  Tberels  an  immensepas- 
senger  traffic  here  in  the  summer  season,  car- 
ried on  by  means  of  the  Clyde  steamers.  On  a 
hiH  are  the  rains  of  Castle  Dunoon,  the  ancient 
residence  of  the  Aisles.  Amonument  has  been 
erected  to  the  memory  of  Bums's  'Highland 
Mary,'  who  was  a  native  of  Dunoon.  Pop,  6,859. 


1862:  He  studied  law  at  Paris,  then  assisted  in 
preparing  Sirey's  'Recueil  de  Jurisprudence.' 
He  welcomed  the  fall  of  the  Empire,  though  he 
only  accepted  the  legitimist  monarchy  so  tar  as 
it  respected  the  liberties  cf  the  people.  In  con- 
junction with  Charles  Comte  he  established  in 
1814  the  jonmal  named  L«  Ctntevr.  It  was 
discontinued  in  1816.  but  resumed  publication 
after  18  months  as  Le  Centeur  Enroften.  The 
increasing  severity  of  the  press  laws,  however, 
seriously  hampered  its  editors  and  in  1S20  it 
suspended  publication.  Thereafter  Dunoyer  de- 
voted his  attention  to  economics.  He  gave  at 
Paris  tn  the  Adienvum  Institute  s  conrse  of  lec- 
tures on  political  economy  and  moral  Bcieoce, 
whidi  were  afterward  .published  as  'L'indus- 
trie  et  la  morale  considiries  dans  leurs  rapports 
avec  la-liberti'  (1825).  In  1830,  on  the  istuanoe 
of  the  Ordannances  de  JuHUt  I>iinoyerpitot«Med 
and  turned  to  Lanis  Philippe,  whose  acccsiioti 
to  power  be  wekomed.    Appointed  prefect  of 
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Allier  he  was  trttnafeited  io  1832  to  dn  pre- 
fecture ot  the  5<nnme;  this  he  <iuittod  in  1838 
to  enter  the  council  of  state.    This  last  post  was 

'  better  suited  to  his  disposition,  which,  tfaoueh 
calm,  was  full  of  energy  and  ill-adapted  to  tne 
Comprofaising  attitude  necessary  to  a  practical 
politician.  In  1830  he  reprinted  his  voluine  of 
1825  wilb  many  additions,  under  the  title  of 
'Nouveau  trait6  d'economie  sociale'  (2  vols.), 
but  before  the  second  volume  was  issued  from  the 
prcM  a  fire  consumed  nearly  the  whole  edition. 
Extending  tlie  scope  of  the  work  Dunoyer  re- 
issued the  work  in  1848  under  the  title  'De  la 
liberti  du  travail  on  simple  expose  des  condi- 
tions dans  lesquelles  les  forces  humaines  s'exer- 
cent  avec  le  plus  de  puissance'  (3  vols.).  He  also 
contributed  to  the  Revue  Encyciopidi(tue ,  the 
Revue  Fransaise,  Journal  des  Dibals  and  the 
Jenrnal  des  EcOHOmiites.  The  revolution  of 
1848  was  a  heavy  blow  to  him ;  he  remained, 
however,  on  the  council  of  state,  and  onlv  relin- 
quished his  seat  there  after  the  couf'  ditat  of 
1851.  Bitterly  hostile  to  the  second  Empire,  as 
,  he  had  been  to  the  first,  he  wrote  a  work  di- 
rected ai^inst  the  new  order  of  affairs.  This 
book,  which  was  published  after  his  death,  and 
then  only  at  Brussels,  is  entitled  *Le  second 
empire  et  une  nouvelie  restauration*  (2  vols,, 
1865).  In  1832  he  was  elected  member  of  the 
Institute  and  in  1845  president  of  the  society  of 

'political  economy.  His  miscellaneous  worlcs^- 
'Notices  d'iconomie  sociale'— and  the  second 
edition  of  'l.a  liberte  do  travail*  appeared  in 
1886  (3  vols.).  Dunoyer  was  one  of  the  great 
economists  of  the  19th  centuiy.    He  was  a  sup- 

Crter  of  Malthus  on  pmulation,  but  he  was  no 
liever  in  the  theory  of  rent,  considering  that 
there  was  but  one  factor  in  production,  i.e. 
labor. 

DUNQUBRQUB.    See  Dunkirk.  France. 

DUNRAVEN,  Windhwn  Thomas  Wyiid- 
ham.Quin,  4th  Eabl  of;  b.  Adare  Abbey,  Ire- 
land, 12  Feb.  1841.  He  was  educated  at  Oirist 
Church,  Oxford;  was  war  correspondent  for 
the  Daily  Telegraph  in  Abyssinia  in  1867  and 
again  in  the  Franco- Prussian  war,  and  suc- 
ceeded to  the  title  in  1871.  He  was  under- 
secretary for  the  Colonies.  1885-86,  1886-«7. 
He  is  a  traveler  and  yachtsman  and  has  pob- 
lished;  'The  Great  Divide:  the  Upper  Yellow- 
stone' (1874) ;  "The  Irish  QtiesUon'  (1880)  ; 
'Self  Instruction  in  the  Theory  and  Practice  of 
Navigation'  (1900);  'The  Legacy  of  Past 
Years'  (1911);  'Canadian  Nights'  (1914). 

DUNS  SCOTUS,  Johannea,  one  of  the 
greatest  of  the  mediwal  schoolmen,  h.  either 
in  1274  or  1266,  prtAably  in  Ireland;  d.  Cologne 
1308.  Early  in  life  he  entered  the  Franciscan 
order,  and  studied  at  Oxford  under  William 
Ware.  He  was  also  influenced  by  Roger  Bacon. 
About  1294  he  tauriit  at  Oxford  and  defended 
the  dogma  of  the  Immaculate  Conception.  In 
ia04  he  went  to  Paris,  and  in  \30&.  by  the  order 
of  his  superiors,  to  Cologne.  The  extreme  deli- 
cacy and  intricacy  of  his  dialectic  won  him  the 
title  of  the  Subtle  Doctor.  He  was  less  a  sys- 
lematist  than  a  critic  and  attacked  most  of  nis 
con  temporaries  and  immediate  predecessors, 
especially  Saint  Thomas.  He  starts  from  tfie 
same  initial  stock  of  notions  as  Saint  Thomas, 
but  makes  a  different  3;pplicetion  of  these  no- 
tions.   One  of  the  most  important  principles  of 


Scotiim  is  Oat  tbeotogy,  unlike  philosopfay,  is 
not  a  speculative  but  a  practical  science— the 
science  of  conduct,  and  Slat  plukoopfa^  is  defi- 
nitely subordinate  to  tbeolc^y.  Sootism  adds 
to  the  two  forms  of  matter  of  the  Thomists  — 
that  possessing  only  primary  qualities  and  thai 
also  endowed  with  secondary  qualities  —  a  third, 
unqualified,  tabula  rwa  matter,  the  same  in  both 
spiritual  and  corporeal  substances.  There  are  a 
hierarchy  of  iorms  of  iocreastng  degrees  «f 
specification.  The  substantial  character  ot 
whatever  is  individual  has  its  origin  in  nature, 
while  that  of  the  universal  is  derived  from  rea- 
son. The  faculty  of  will  is  pre-eminent  over 
that  of  intelligence,  and  that  it  is  always  possi- 
ble to  will  the  evil.  This  priority  of  the  will 
applies  to  God  himself,  and  the  good  consists 
solely  of  the  decrees  of  the  Divine  will  The 
soul  is  the  form  of  the  body,  but  not  the  same 
form  that  endows  it  with  its  organic  structure. 

Scotus  became  the  founder  of  the  traditional 
philosophy  of  the  Franciscans.  Francis  of 
Mayron  (d.  1325)  carried  to  a  ridiculous  ex- 
treme the  excessive  subtlety  of  bis  master. 
During  the  Revival  of  Learning  the  Scotists 
were  strangely  reactionary  and  opposed  to  the 
new  studies,  so  that  the  word  "Duns"  or 
"Dunce"  came  to  mean  first  "pedant*  then 
«fool.> 

Scotus'  most  important  work  is  the  collec- 
tion of  his  commentaries  known  as  the  'Opus 
Oxoniense.'  The  first  complete  edition  of  his 
works  by_  one  Luke  Wadding  appeared  at  Lyons 
in  1639  in  13  volumes  (reprinted  in  26  vols., 
Paris  1891-95),  Consult  De  Wulf,  M.^  'His- 
toire  de  la  philosophic  medievale'  (Fans  1905; 
tr.  London  1909)  ;  Hagenback,  C-  R..  'History 
of  Doctrines'  (tr.  1880)  ;  Kahl,  W.,  'Die  1-ehre 
vom  Primat  des  Willens  der  Aucustinus  Duns 
Scotus,  und  Descartes'  (1886)  ;  Ptuzansld. 
'  Essai  sur  la  philosophic  de  Duns  Scotus'  (  Paris 
1887)  ;  Royce,  'Conception  of  God>  (New  Yoit 
1898);  Stock!,  'Geschichte  der  philosophic  des 
Mittelalters'  (Mainz  1865) ;  Werner,  'Duni 
Scotus'    (Vienna  1881). 

DUNSINANB,  one  of  the  Sidlaw  Hills  in 
Perthshire.  1,012  feet  high,  seven  miles  north- 
east of  Perth.  On  its  top  are  remains  of  an 
ancient  fort  locally  known  as  'Macbelh's 
Castle.»  Here  Siward  defeated  Macbeth  in 
1054.  Shakespeare  made  use  of  this  battle  in 
his  'Macbeth.' 

DUNSMUIR.  James,  Canadian  statesman; 
b.  Fort  Vancouver,  Wash..  8  July  1851.  He 
was  educated  at   Nanaimo,   and   Dundas.  Ont, 


member  of  the  provincial  legislature 
from  1898  to  1902;  premier  of  British  Columbia, 
10(10-02;  and  lieutenant-governor.  1906-09. 

DUNSTAN,  Saint.  Englishp  relate  and 
statesman ;  b.  Glastonbury  about  924 ;  d.  Canter- 
bury, 19  May  988.  His  family  was  a  notable 
one  and  related  to  the  ro<^l  line  of  the  Anglian 
kings.  He  was  educated  in  whatever  of  science 
andliberal  arts  existed  in  that  time,  by  certain 
Irish  scholars  settled  at  Glastonbury,  and  he 
was  proficient  in  music  (including  music  com- 
position), in  painting  and  the  mechanic  arts. 
At  an  early  afie  he  entered  the  service  o!  King 
Atfaehtan  and  continued  in  that  of  his  successor 
Edmund,  but  his  superior  accomplishments  pro- 
vokei    the  enmity  of  his  rivals  at  court,  tor 
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■mhata  be  was  set  upon  with  outraBeous  violence 
and  driven  out  He  then  went  to  his  uncle, 
j£lphea,  bishop  of  Winchester,  and  when  con- 
valescent from  an  attack  of  brain  fever,  took 
the  religious  vows,  became  a  monk  and  was 
noted  for  his  rigorous  asceticism. 

At  the  age  of  22  he  was  made  abbot  of  Glas- 
tonbury b^  King  Edmund,  who  also  appointed 
him  principal  state  treasurer.  Under  Edmund's 
successor  Edred  (946-55),  who  was  of  feeble 
constitution,  Dunstan  was  in  alt  but  name  ruler 
of  the  IdnKdom  and  a  wise  and  vigorous  admin- 
istrator. Under  Edwy,  who  succeeded  Edred, 
he  courageously  sought  out  the  king  while  he 
was  in  the  company  of  his  destined  bride, 
Elf^va,  and  to  his  face  denounced  the  intended 
union  as  incestuous.  For  this  action  he  was 
outlawed  and  spent  two  years  in  Flanders ;  but 
when  Edwy's  brother  Edgar,  a  youth,  became 
king  of  Mercia  and  Northumberland,  he  chose 
Dunstan  for  his  chief  minister  and  at  the 
same  time  (957)  was  appointed  bishop  of 
Winchester;  also  held  the  see  of  London  from 
9S9;  and  in  961  he  was  promoted  to  the  prima- 
tial  see  of  Canterbury.  He  dispossessed  all 
married  and  concubinary  priests,  supplanting 
them  with  monks  where  he  could,  made  the 
canons  of  his  own  cathedral  chapter  a  monastic 
college  and  raised  the  standard  of  monastic  life. 
It  was  part  of  his  policy  to  make  the  Danish 
inhabitants  an  integral  part  of  the  nation;  he 
introduced  civil  order  and  preserved  external 
peace.  Ed^r's  successor,  Edmund,  owed 
cfiieflv  to  Dunstan  his  elevation  to  the  throne 
and  the  archbishop  continued  still  to  be  principal 
minister  of  state;  but  when  Edmund  was  mur- 
dered, 979,  the  archbishop's  influence,  under  his 
successor,  Ethelred,  "the  unready,*  was  small, 
and  disasters  befell  the  kingdom  thick  and  fast  - 
the  Danes  ravaging  the  coasts  and  pillaging  and 
slaughtering  the  people  inland.  The  archbi.shop 
passed  the  closing  years  of  his  life  in  retire- 
ment, going  back  to  the  favorite  studies  and 
pursuits  of  his  youth  —  music,  painting,  calli- 
graphy, the  making  of  musical  instruments,  and 
bell- founding.  Consult  Stubbs,  'Memorial  of 
Saint  Dunstan';  Butler,  'Lives  of  the  Saints'; 
Starr,  'Patron  Saints' ;  Wright,  'Biographia 
Literaria,*  Vol.  1;  Osbem;  Eadmer. 

DUNSTER,  Henry,  1st  president  of  Har- 
vard Collide;  b.  Bury.  Lancashire,  England, 
about  1612;  d.  Scituate,  Mass.,  27  Feb.  16.S9. 
He  was  educated  at  Magdalene  College,  Cam- 
bridge, where  he  was  associated  with  John  Mil- 
ton and  Jereoiy  Taylor.  He  came  to  Massachu- 
setts in  1640.  He  was  inaugurated  president  of 
Harvard  College  27  Aug.  1640,  and  held  his 
office  until  16S4,  when,  havinc  become  a  sup- 
J)orter  of  the  principles  of  the  modern  Bap- 
tists, he  was  persuaded  to  resign  his  office.  He 
was  respected  as  a  modest  and  pious  man,  and 
esteemed  an  excellent  Oriental  scholar.  Con- 
sult Chaplin,  'Life  of  Henry  Dunster'  (Boston 
1872). 

DUNTON,  John,  English  bookseller  and 
author :  b.  Graffham,  Huntingdonshire,  4  May 
1659;  d.  1733.  He  was  apprenticed  to  Thomas 
Parkhurst,  bookseller,  in  London,  but  ran  away. 
On  his  return  he  began  to  be  very  interested  in 
his  work,  and  his  bookshop  flourished.  In  1686 
he  visited  New  England,  where  he  sold  books 
and  made  observations  on  the  new  country. 
After  he  returned  to  England,  be  reopened  his 


business  and  published  the  weekly  AthaiUK 
Mercury  (1690-96)  and  in  1717  planned  to  launch 
another  weeJtIy  with  Defoe.  His  accumulated 
debts  and  troubles  unbalanced  his  mind  slightly. 
He  was  Lbe  author  of  numerous  political  pamph- 
lets in  support  of  the  Whigs.  His  greatest 
claim  to  remembrance  is  his  book  'Life  and 
Errors  of  Dunton-'  (1705),  a  curious  jiunbte 
of  nonsense  and  valuable  sketches  of  the  literary 
and  political  life  of  the  period.  '  His  'Letters 
from  New  England*  (ed.  by  Whitmorc;  New 
York  1867)   are  of  historical  value  also. 

DUNWOODY,  Henry  Harriion  Chase, 
American  meteorologist :  b.  Highland  County, 
Ohio,  23  Oct  1842.  He  was  graduated  at  the 
United  States  Military  Academy  in  1866  and 
from  the  Columbia  Law  School  in  1876  and 
having  been  detailed  in  1S72  for  duty  on  the 
signal  corps  was  appointed  in  1891  to  the 
weather  bureau,  then  first  constituted.  His 
special  work  has  been  that  of  formulating  of- 
ficial forecasts  of  the  weather.and  he  originated 
the  system  of  cold  wave  warnings ;  in  this  con- 
nection he  recommended  the  organization  of 
State  weather  services.  He  is  the  author  of 
many  papers  on  meteorological  subjects  pub- 
lished by  the .  signal  service.  He  was  made 
colonel  in  1898,  and  was  retired  as  brigadier- 
genera!  in  1904. 

DUODECIMAL  SCALE.    See  Axithue- 

TIC. 

DUPANLOUP.  dii-paA-loo.  F«ix  Aatoine 
Philtbcrt,  fa-16ks  fe-le-ber,  French  prelate  and 
theologian;  b.  Saint  Felix,  Savoy,  3  Jan.  1802; 
d.  Lacombe,  Isere,  11  Oct.  1879.  He  was  for  a 
time  tutor  to  the  princes  of  the  bouse  of 
Orleans.  In  1837  he  became  one  of  the  vicar- 
generals  of  the  archdiocese  of  Paris,  and  head 
of  the  Petit  Seminaire  de  Saint  Nicolas  de 
ChardcmneL  Dupanloup  took  a  lifelong  interest 
in  charitable  projects  and  in  measures  for  ex- 
tending to  the  masses  the  benefits  of  education. 
He  combated  the  endeavors  of  that  party  in  the 
Church  which  sought  to  displace  in  institutions 
of  higher  education  the  ancient  Greek  and  Latin 
classics  as  pagan,  and  to  substitute  in  Iheir 
room  the  Fathers  of  the  Church.  He  wasmade 
bi^op  of  Orleans  1649;  was  elected  to  die  French 
Academy  1854;  but  withdrew  in  1871  when 
against  his  earnest  protest  Littr^,  the  leader 
of  the  Fositivists,  was  chosen  to  be  a  member' 
he  became  leader  of  the  clericals  in  the  Natianaj 
Assembly.  In  the  Vatican  Council  he  opposed 
the  decree  of  infallibility,  but  was  one  of  the 
first  to  make  an  act  of  submission.  Nominated 
1871  to  be  archbishop  of  Paris,  he  declined 
that  office.  He  was  a  great  pulpit  orator, 
worthy  of  a  place  beside  the  great  sacred  ora- 
tors of  France.  His  writings  are  voluminous, 
dealing  almost  wholly  with  questions  of  educa- 
tion and  church  interests.  Two  of  his  works 
which  are  in  every  good  pedagogical  library  are 
•The  Child'  and  'The  Ministry  of  the  Cate- 
chist'   Consult  Pelletier,   'Monseigneur  Dupan- 

DUPATY,  dii-pa-te,  Charles  Marguerite 
Jean  Baptists  Mcrcier,  French  jurist ;  b.  La 
Rochelle,  France.  9  May  1746;  d.  Paris,  17  Sept, 
1783.  In  1767  he  became  advocate-general  to 
the  parliament  of  Bordeaux,  and  having  written 
in  its  name  gainst  the  Duke  of  AiKuiUon,  when 
this  nobleman  became  minister  (1770),  he  was 
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sent  to  Pierre-en-Cise  (a  fortress  at  Lyons, 
once  a  state  prison),  and ' afterward  banished 
until  the  accession  of  Louis  XVI.  The  memorial 
by  which  he  preserved  the  lives  of  three  inno- 
cent citiiens  of  Chaumont  who  were  condemned 
to  the  wheel  deserves  particular  mention,  His 
Other  works  are  'Reflexions  historiqaes  sur 
lea  loix  criminelles,'  a  valuable  work;  various 
*Discours  acad^iques' ;  and  'Lettres  sur 
I'ltalie  en  17S5,>  which  appeared  in  1788. 

DUPATY,  Louis  Marie  Charleg  Mercier, 
French  sculptor  and  painter:  b.  Bordeaux,  29 
Sept.  1771 :  4  Paris,  12  Nov.  1825.  He  was  a 
son  of  the  preceding.  He  was  a  member  of 
the  Institute,  and  professor  in  the  &cole  des 
Beaux  Arts ;  was  at  first  an  advocate,  served 
during  the  Revolution  as  a  dragoon,  then  as 
cartographer,  and  finally  went  to  Rome,  where 
he  studied  sculpture  and  made  himself  known 
by  numerous  works.  His  principal  productions 
are  'Ajax  Pursued  by  Neptune,'  his  equestrian 
statue  of  Louis  XIH  (1816),  and  'Orestes 
Pursued  by  the  Furies.' 

DUPERRON,  dii-pe-ron,  Jacques  Davy, 
French  ecclesiastic:  b.  Saint  L6,  Normandy, 
15  Nov.  1SS6;  d.  Paris,  6  Sept.  161&  His 
father,  a  iihysician,  having  embraced  the  Re- 
formed religion,  had  to  flee  from  France  and 
settled  at  Bern  in  Switzerland,  where  he  be- 
came a  Protestant  minister.  The  son,  having 
received  at  Bern  a  superior  education,  came  to 
Paris  at  the  age  of  20,  and  having  been  there 
received  into  the  Roman  Catholic  Church  was 
appointed  reader  to  the  king,  Henry  HI,  and 
afterward  adopted  the  clerical  profession.  He 
pronounced  the  eulogy  of  Mary  Queen  of  Scots 
after  her  execution.  He  is  said  to  have  sup- 
ported the  Cardinal  de  Bourbon's  plot  to  suc- 
ceed to  the  throne  after  the  death  of  Henry  III, 
utd  to  have  betrayed  its  secrets  to  Henry  of 


Navarre  (Henry  IV).  He  v^as  appointed  bishop 
of  Erreuse,  ana  was  the  agent  in  bringing  about 
Henry's  conversion  to  the  Roman  Catholic  faith. 
He  successfully  checked  the  advance  of  Cal- 
vinism in  his  own  diocese  and  brought 
seceders  back  to  the  diurch.  He  was  in  Rome 
in  1604  when  Oement  VIII  died  and  was 
largely  instrumental  in  securing  the  election 
first  of  Leo  XI  and  then  of  Paul  V,  who  in  less 
than  a  month  succeeded  Leo.  He  was  now 
made  archbishop  of  Sens  and  cardinal.  Con- 
trary to  the  principles  of  Gallicanism,  he  was 
a  zealous  advocate  of  the  doctrine  of  papal  in- 
fallibility and  of  the  papal  supremacy  over  a 
general  council  of  the  Church.  Consult  F*rel, 
•Le  Cardinal  Duperron'   (Paris  1877). 

DUPKTIT-THOUARS,  du-pe-te  too-ar. 
Abel  Aubert,  French  naval  captain :  b,  Boumois, 
Saumur,  31  Aug.  1760;  d.  1  Aug.  1798,  When  a 
mere  boy  he  was  so  smitten  with  the  love  of 
a  sea  life  by  reading  'Robinson  Crusoe'  that 
he  ran  away  from  the  military  school  of  La- 
fliche  and  attempted  to  enter  himself  as  a  cabin- 
boy  in  a  vessel  at  Nantes,  but  was  discovered 
and  sent  back.  At  length,  in  1778,  he  had  an 
opporlunity  of  entering  the  navy,  and  distin- 
guished himself  in  the  West  Indies.  On  the 
expedition  to  Egypt  in  1798  he  commanded  an 
80-gun  ship.  He  foresaw  the  only  result  which 
could  be  anticipated  if  it  was  resolved  to  wait 
for  Nelson's  attack  in  the  roads  of  Aboukir, 
and  advised  immediately  to  set  sail.    But  though 


his  advice  was  disregarded  he  fooght  whh  u.. 
daunted  valor  against  the  enemy,  and  fel)  in 
the  stnig^te.     His  MSS.  and  correspondence 


degree  D,D.,  and  then  or  previously  commenced 
those  researches  into  the  hbtory  of  the  Church 
which  resulted  in  his  celebrated  'Universal 
Library  of  all  the  Ecclesiastical  Writers'  (Vol 
I,  1686).  The  freedom  with  which  in  this 
volume  he  discussed  the  teachings  of  the  Fathers 
of  the  Church  brought  upon  the  work  its  con- 
demnation by  the  archbishop  of  Paris  and  it 
was  suppressed;  but  the  author  having  made 
a  retraction  and  changed  'universal"  in  the  title 
to  "new,"  he  was  permitted  to  continue  the 
series,  though  later  he  was  banished  as  a  Jansen- 
ist  and  permitted  to  return  only  after  a  new 
retraction.  He  sought  to  effect  a  union  between 
the  Anglican  and  Gallican  churches  and  had  a 
correspondence  to  that  end  in  1718  with  the 
Anglican  primate.  Archbishop  Wake.  He  was 
now  charged  with  endeavoring  to  subvert  the 
dt^mas  of  tlie  Roman  Catholic  Oiurch,  and  his 
papers  were  seized  in  1719,  in  the  expectation 
that  they  would  give  proof  of  the  charge ;  but 
nothing  was  found  that  seriously  compromised 
him.  He  seems  to  also  have  conferred  with 
Peter  the  Great  with  a  view  to  union  of  the 
Cjallican  and  Russian  churches.  The  'Library 
of  Ecclesiastical  Authors'  is  a  voluminous  work 
of  immense  erudition,  rich  in  biographical 
sketches  and  in  bibliographical  details  of  theo- 
logical literature  in  the  Roman  Church  till  the 
close  of  the  17th  century;  it  was  soon  trans- 
lated into  English. 


French  colonial  governor ;  b.  Landrecies,  France, 
1  Jan.  1697;  d.  Paris,  10  Nov.  1764.  In  1720  he 
was  appointed  to  a  seat  in  the  council  at  Pon- 
dicherry.  Ten  years  later  he  became  superin- 
tendent at  Chandemagore  in  Bengal.  The  re- 
markable success  of  his  administration  here 
led  to  his  being  appointed,  in  1741,  governor- 
general  of  all  the  French  Indies,  with  the  title 
of  Nawab.  He  now  successfully  pursued  that 
policy  of  patient,  skilful  diplomacy  among  the 
native  princes  which  at  one  time  made  the 
Carnatic  almost  a  French  province.  When  war 
broke  out  in  Europe  between  France  and  Eng- 
land ( 1740) ,  several  brilliant  engagements 
planned  by  Dupleix  took  place  between  the 
French  garrison  and  the  troops  of  the  Nawab 
of  the  Carnatic,  who  endeavored  to  take  pos- 
session of  Madras,  but  was  precipitately  forced 
to  raise  the  siege.  An  attack  on  the  English  at 
Fort  Saint  David  failed,  but  Dupleix's  science 
and  courage  were  displayed  in  the  defense  of 
Pondicherry,  which  Admiral  Boscawen  in  vain 
attacked  for  five  weeks,  with  an  apparently 
overwhelming  force,  but  was  forced  to  redre 
discomfited,  though  the  defense  was  conducted 
by  a  civilian,  unsupported  hy  a  single  general 
of  repute.  The  ambitious  mind  of  Dupleix  had 
Iong_  formed  the  project  of  founding  a  French 
emi»re  in  India  on  the  rutns  of  the  Mogul 
monarchy,  but  his  military  designs,  able  as  they 
were,  were  frustrated  by  the  energy  and  miUtary 
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genius  of  Clfre  snd  Lawtmce.  The  struggle 
ODntimied  till  1754,  in  which  year  Dnpleix  was 
recalled  by  Lonis  XV. 

DUPONCEAU,  da-p6n's0.  Fr.  du-pdft-sa. 
Peter  Stephen,  American  lawyer  and  scholar: 
b.  Saini  Martin,  Isle  de  R*,  France,  3  June 
1760;  d.  Philadelphia  1  April  1844.  For  a  time 
he  was  secretary  to  Count  de  Gibelin,  and  after- 
ward to  Baron  Steuben,  with  whom  he  came  to 
the  United  States  in  1777.  Receiving  a  cap- 
bun's  commission  he  served  with  Steuben 
through  the  American  Revolution  and  after  its 
close  settled  in  niiladelpliU  and  became  noted 
as  a  lawyer.  For  sevet^  years  he  was  much 
interested  in  an  effort  to  introduce  into  the 
United  States  the  production  and  manufacture 
of  silk.  Hia  writings  are  of  a  milcellaneous 
character,  among  whidi  may  be  mentioned  orig- 
inal treatises  on  points  of  taw;  translations 
from  the  Latin,  Geiman  and  French  on  similar 
subjects;  vanotis  treatises  on  philology;  numer- 
ous contributions  to  American  history,  inclnd- 
ing  8  translation  of  'A  Description  of  New 
Sweden.)  by  Thomas  Campanius  Holm.  He 
was  a  member  of  more  than  40  literary  and 
scientific  instiutions  of   Europe  and  America, 


Philadelphia  Atbenaeun^  of  wluch  three 

tutions  he  was  the  presiding  officer  at  the  time 
of  his  death. 

DU  PONT,  d&-p&nt',  Henrr,  American 
manufacturer:  b.  Elentherian  Mills,  near  Wil- 
mmgton,  Del.,  8  Aug.  18)2;  d.  8  Aug.  1889.  He 
was  the  second  son  of  E^euthire  Irinie  Du  Pont 
de  Nemours  (q.v.).  He  secured  his  early  edu- 
cation at  CoDstant's  Mount  Airy  Seminary, 
Geimanlown,  Pa.;  in  1829  he  entered  the  mili- 
tary academy  at  West  Point,  from  which  he 
was  graduated  in  1833.  In  the  following  ^ar, 
however,  in  deference  to  his  father's  wishes 
that  he  should  return  to  Delaware  to  maater 
every  detail  of  the  powder  business  and  so  be 
well  equipped  to  assist  him,  be  resigned  bis 
commission  and  thereafter  gave  his  attention 
to  the  powder  industry.  In  1850  he  became 
head  of  £.  I.  Du  Pont  de  Nemours  and  Com- 
pany, and  by  his  executive  ability  soon  extended 
the  operations  of  the  works  until  the  industry 
had  assumed  enormous  proportions.  The  war 
with  Mexico  called  for  large  quantities  of 
powder  from  the  mills  and  when  peace  came 
general  cnleipriscs  began  to  demana  still  larger 
quantities  in  industrial  operations.  The  com- 
pany also  supplied  the  Elnglish  anny  during  the 
Crimean  War,  and  during  the  Civil  War  in  the 
United  States  sold  enormous  quantities  to  the 
National  eovemment.  Politically  he  was  asso- 
ciated with  the  Whigs,  but  when  the  Civil  War 
broke  out  he  heartily  supported  Lincoln  in  all 
his  measures  to  prevent  the  dissolution  of  the 
Union.  He  became  one  of  the  leaders  of  the 
Delaware  Republicans  and  was  a  presidential 
elector  in  the  campaigns  of  1868,  1876,  ISSO,  1384 
and  1888.  He  was  appointed  major-general  of 
the  Delaware  forces  in  1861  by  Governor  Bur- 
ton, and  immediately  upon  assuming  office 
ordered  every  man  in  the  militaty  service  of 
the  State  to  take  an  oath  of  allegiance  to  the 
United  States  or  surrender  his  amu.  There 
were  many  people  in  the  State  who  were  an- 
dedded  a«  to  which  came  to  espouse  and  Du- 
Pont**  order  was  calculated  to  compel  the  people 
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the  Federal  troops  at  Baltimore,  and  the  latter 
sent  a  bo<^  of  troops  to  Delaware  to  maintain 
tiie  supremacy  of  the  general  government  in 
that  State.  Like  his  ancestors  Henry  Du  Pont 
had  a  great  attachment  for  rural  life  and  agri- 
cultural pursuits,  and  was  probably  the  largest 
individual  landowner  in  the  State.  He  was 
widely  known  for  his  many  benefactions,  took  a 
lively  interest  in  local  affairs  and  was  ever  to  be 
found  in  favor  of  public  improvement 

DU  PONT,  Henry  Algernon,  American 
soldier  and  legislator :  b.  Eleutherian  Mills, 
Newcastle  County,  Del.,  30  July  1838.  He  is 
the  son  of  Heniy  Du  Pont  and  grandson  of 
Eleulhere  Iriaie  Du  Pont  (qq.v.).  He  entered 
the  University  of  Pennsylvania  in  1855,  but 
spent  only  a  year  there  and  in  1856  entered  the 
United  Stales  Military  Academy,  from  which  he 
was  graduated  in  1861,  at  the  head  of  his  class. 
Immediately  after  his  graduation  he  was  sent 
south,  served  in  the  defenses  of  Washington, 
Ma^-July  1861  and  in  the  5tfa  United  States 
Artillery  1861-62,  being  promoted  to  adjutant  in 
July  1861.  In  1862-^  he  was  acting  assistant 
adjutant -general  of  troops  at  Fort  Hamilton, 
N.  Y.  In  1863  he  was  sent  mto  active  service  in 
command  of  Light  Batteiy  B  in  the  fields  of 
Pennsylvania,  Maryland,  Virginia  and  West  Vir- 
ginia. He  was  promoted  captain  of  the  Sth 
Artillery  in  1864,  and  took  part  in  the  battle  of 
New  Market.  He  was  soon  afterward  appointed 
chief  of  artilleri;  of  the  departmenl  of  West 
Virginia  and  during  Himter's  campaign  against 
Lynchburg  he  commanded  the  artillery  at  the 
battle  of  Piedmont,  5  June  1864,  at  the  engage- 
Lexington  11  Jur 
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18  June  and  the  affairi  _. .,  ..  ^ 

Mason's  Creek  21  June.  He  served  next  _i 
Sheridan's  campaign  in  the  vallev  of  Virginia, 
commanding  the  artillery  brigade  of  Crook's 
corps  and  participating  in  the  affairs  at  Cedar 
Creek  12  August  and  Halltown  23,  25  and  27 
August,  the  action  at  Berryville  3  September, 
the  battle  of  Winchester  (Opequan)  19  Sep- 
tember Fisher's  Hill  22  September.  For  ■dis- 
tinguisned  services  at  the  battle  of  Cedar  Creek" 
he  was  brevetled  lieutenant-colonel  and  was  also 
awarded  a  medal  of  honor  by  Congress  for 
"most  distinguished  gallantry  and  voluntary  ex- 
posure to  the  enem/s  fire  at  a  critical  moment' 
during  the  battle  of  Cedar  Creek.  After  the 
war  Du  Pont  continued  in  the  army  for  a 
number  of  years,  holding  commands  at  Fort 
Monroe,  Va. ;  Camp  Williams,  near  Richmond; 
Washington,  D.  C.  and  Fort  Adams,  Newport, 
R.  I.  He  was  a  member  of  the  hoard  of  ofneers 
which  assimilated  the  tactics  for  the  three 
branches  of  the  service.  On  1  March  1875 
Colonel  Du  Pont  resigned  from  the  army  and 
after  a  year's  absence  in  Europe  went  back  to 
live  in  Delaware.  In  1877  he  became  a  director 
and  in  1878  the  president  and  general  manager 
of  the  Wilmington  and  Northern  Railroad  Com- 
pany, then  in  very  bad  physical  and  financial 
condition.  After  21  years  of  incessant  tabor  he 
was  at  last  successful  in  putting  the  foad  into 
satisfactory  shape.  He  also  became  associated 
with  the   celebrated  powder  mills  established 
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near    Witmin^ton,    Dd.,    by    his    gnndfather, 
Eleuthere    Irenie    Du    Pont,    and    whidi    had 

eoven  a.n  important  factor  in  tlie  GvU  War. 
e  retired  from  active  business  cares  in  1902 
and  has  since  devoted  his  spare  moments  to 
agricultural  pursuits.  In  1895  he  came  into 
national  prommence  again  because  of  the  famous 
Struggle  with  Tohn  Edward  Addicks  in  Delaware 
for  a  seat  in  the  United  States  Senate,  a  struggle 
which  lasted  nearly  20  years  and  resiUted  in 
several  deadlocks.  The  contest  finally  ended  with 
the  election  of  Du  Pont  in  1906  for  the  un- 
expired term  beginning  4  March  1905,  and  he 
took  his  seat  in  the  Senate  3  Dec.  1906.  In 
1911  he  was  re-elected  for  the  term  ending  3 
March  1917.  Mr.  Du  Font  has  published  several 
contributions  to  the  science  of  military  tactics, 
among  which  are  two  volumes  issued  separately 
in  1S?S,  entitled  "Cavalry  Tactics  U.  S.  A., 
Assimilated  to  the  Tactics  of  Infantry  and 
ArtilleTy,>  and  'Artillery  Tactics,  U.  S,  A., 
Assimilated  to  the  Tactics  of  Infantry  and 
Cavalry.'  He  is  a  member  of  numerous  organ- 
izations including  the  Historical  Societies  of 
New  York,  Pennsylvania  and  Delaware,  the 
American  Philosophical  Society,  the  American 
Geographical  Society,  the  Society  of  Colonial 
Wars,  the  Huguenot  Society  and  the  Military 
Service  Institute. 

DU  PONT,  Samnel  Francis,  American 
naval  officer:  b.  Bergen  Point,  N.  J.,  27  Sept. 
1803;  d.  Philadelphia,  23  June  1865.  He  was  the 
third  son  of  Victor  Marie  Du  Pont  de  Ne- 


son  appointed  him  a  midshipman  in  the  navy. 
His  first  service  was  a  voyage  to  the  Mediter- 
ranean on  the  Franklin.  In  1821-22  he  served 
aboard  the  Constitution  in  the  Mediterranean, 
and  was  next  attached  to  the  Congress  for  a 
cruise  in  the  West  Indies  and  oliF  the  coast  of 
Brazil.  He  passed  through  the  various  grades 
reaching  that  of  commander  in  1842,  when  he 
was  sent  to  China  in  the  Perr%  but  ill  health 
forced  him  to  leave  his  ship  at  Rio  Janeiro  and 
return  home.  In  1845  he  assisted  in  perfecting 
the  organization  and  administration  of  the 
newly- founded  Naval  Academy  at  Annapolis. 
In  the  same  year  he  was  transferred  to  the 
Congress  on  the  Pacific  station  under  Commo- 
dore Stockton.  On  the  outbeak  of  the  Mexican 
War  Du  Pont  was  given  command  of  the  Cyane, 
and  took  a  prominent  part  in  all  the  operations 
on  the  CalifomLa  coast,  clearing  the  Gulf  of 
California  of  hostile  vessels,  and  taking  San 
Diego,  La  Paz  and  Mazatlan.  He  was  ordered 
home  in  1348,  became  a  member  of  the  Light- 
HouBC  Board,  and  in  1855  was  made  captain  and 
member  of  the  naval  retiring  board.  In  1857 
he  visited  China,  Japan,  India  and  Arabia,  and 
in  1860  was  placed  in  command  of  the  Phila- 
delphia navy  yard.  In  September  1861  he  was 
appointed  flag  officer  and  ordered  to  the  com- 
mand of  the  South  Atlantic  blockading  squad- 
r<m.  In  conjunction  with  Sherman's  land  forces 
he  took  Port  Royat  in  November  and  estab- 
lished 14  blockading  stations  along  the  coast. 
He  was  next  ordered  to  attack  Charleston,  S.  C, 
which  he  did  on  7  April  1863,  but  was  repulsed 
with  considerable  loss.  This  was  the  last  im- 
portant engagement  that  occurred  while  Du 
Pont  had  command  of  the  fleet,  as  be  was  re- 
lieved from  command  5  July  1863.     Admiral 


Du  Pont  was  also  favorably  known  as  the  au- 
thor of  various  papers  on  professional  subjects, 
among  which  were  those  on  corpgral  punish- 
ment in  the  navy  and  on  the  use  of  floating 
batteries  for  coast  defense.  In  1882  Congress 
provided  that  "the  circle  at  the  intersection  of 
Massachusetts  and  Connecticut  Avenues*  in  the 
city  of  Washington  should  be  called  Du  Pont 
Circle,  and  subsequently  $20,500  was  appro- 
priated for  the  erection  there  of  a  bronze 
statue  of  the  admiral  which  was  modeled  by 
Launt  Thompson  and  dedicated  20  Dec.  1884. 

DU  PONT  DB  NEMOURS,  Elenthire 
Ir<n£e,  American  manufacturer  r  b.  Paris,  24 
June  1771;  d.  Philadelphia,  31  Oct.  1834;  son 
of  the  French  political  economist,  Pierre  Sam- 
uel Du  Pont  de  Nemours.  He  was  a  pupil  of 
Lavoisier  and  entered  the  royal  powder  Jnills  at 
Essonne  to  familiarize  himself  with  the  maim- 
facture  of  gunpowder  with  a  view  to  succeed 
Lavoisier  as  superintendent  of  the  goveminent 
powder  mills,  but  subsequently  abandoned  this 
in  1791  to  take  durge  of  the  printing  and  pub- 
fishing  house  established  by  his  father  in  Paris. 
Being  a  supporter  of  IGng  Louis  XVI,  he  was 
in  the  utmost  peril  after  10  Aug.  1792,  and  after 
being  three  times  imprisoned  and  having'  his 
printing  house  sacked  and  destroyed,  he  emi- 
grated with  his  father's  family  to  the  United 
States  in  1799,  arriving  at  New  London,  Conn., 
1  Jan.  1800.  Not  long  after  bis  arrival  attention 
was  called  to  the  poor  quality  of  gunpowder 
then  made  in  this  country  and  he  determined 
to  enter  into  powder  manufacture  here.  With 
this  in  view  he  returned  to  France,  January 
1801,  to  procure  at  Essonne  plans  and  models  of 
improved  maduDery,  retnmiiw  to  the  United 
States  in  August  with  some  oi  the  machinery. 
Thomas  Jefferson,  who  was  deeply  interested 
in  this  development,  urged  that  the  works  be 
built  in  Virginia,  but  owing  to  his  views  regard- 
ing slavery  and  its  effect  on  the  white  race  Du 
Pont  was  imwilling  to  make  his  venture  eifber 
in  Vir^nia  or  Maryland.  In  June  I8Q2  he 
bought  a  tract  of  land  with  a  fine  water-power 
on  the  Brandywtne  River,  near  Wilmington, 
Del.  On  19  July  he  arrived  there  with  his 
family  and  began  operations  which  wei*  so  suc- 
cessful that,  at  the  time  of  his  sudden  death  by 
cholera,  his  works  were  the  largest  of  their 
kind  in  the  country.  Since  his  death  they  have 
been  carried  on  by  his  sons  and  grandsons  and 
are  still  among  the  largest  gunpowder  works  in 
this  country,  while  they  are  the  centre  of  the 
industrial  combination  in  this  industry.  He 
found  time  also  to  join  every  movement  tending 
to  promote  agricultural  and  industrial  enter- 
prises, and  earnestly  supported  every  measure 
looking  toward  local  improvement.  For  some 
time  he  served  as  a  director  of  the  Bank  of  the 
United  States ;  he  took  a  prominent  part  in  the 
work  of  the  American  Colonization  Society, 
and  also  found  time  for  other  philanthropic 
labors  and  innumerable  private  benevolences. 

DU  PONT  SMOKELESS  POWDER,  a 
hsrd^rained  porous  powder,  composed  of  nitro- 
cellulose of  medium  nitration  which  has  been 
formed  into  grains  by  snspcnduig  the  nitro- 
cellulose in  an  aqueous  solution  of  barium  and 
potassium  nitrates  to  n^idi  amyl  acetate  is 
added,  stirring  the  gelatinised  maleriBl  in  the 
fluid  until  the  gntiiu  are  fotmed  and  hardening 
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and  tnex  powders  arc  practically  prool  .„  . 
atmosplienc  moisture.  Tbe  grains  may  be  sepa- 
rated by  sifting  into  tbe  various  desired  siaes 
and  colored  to  meet  any  taste  by  the  additioa  of 
a  very  sntaU  amotmt  of  an  onfanic  coloring 
matter.  Tbe  Dv  Pont  smokeless  powders  arc 
offered  in  mstaj  lands  under  four  Kener^  dasti- 
fidttiona:  <1)  for  bgb  power  ndea;  (2)  for 
bkck-powoer  rifles  which  have  been  atupted 
for  smokekss  powdn;  <3)  for  revolvers  and 
automatic  pistok  at  midrange  and  (4)  for  tbe 
same  we^ioos  at  short  range.    See  Exflosiveb'; 

POWDEK. 

DUPONT,  dQ-pdfi,  Jtcqnci  Charlea,  sur- 
named  De  tEvre,  French  statesman :  b.  Neu- 
bourg,  Eure,  Normandy,  27  Feb.  1767  ■  d.  Roum- 
Pierre.  Normandy.  3  March  1855.  In  178?  lie 
was  an  advocate  ax  the  pariement  of  Normandy. 
During  the  republic  and  the  empire  he  filled 
successively  juoicial  offices  at  Louviers,  Rouen 
and  Evreux.  He  bad  adopted  tbe  principles  of 
the  Revolution  and  in  1798  he  was  a  member 
of  the  Council  of  the  Five  Hundred,  which  was 
dispersed  bf  Uurat  on  the  18th  Brumaire.  In 
1811  be  was  aoiAinated  president  of  die  Court 
of  Justice  at  Rouen  and  in  1813  vice-president 
of  tbe  Corps  LigisUtif.  During  the  Hundred 
I^ys  be  was  vice-presideiU  of  the  Chamber  of 
Deputies  and  wbtti  tbe  allied  armies  entered 
Paris  be  drew  np  the  declaration  in  which  the 
chamber  asserted  the  necessity  of  maintaining 
the  principles  of  govemmeat  that  had  been  es- 
UJ>ltshed  at  the  Revolution.  He  was  one  of  tbe 
commissioners  chosen  to  negotiate  with  tbe 
allied  sovereigns.  On  the  restoration  of  the 
Bourb<ms,  Dupont  signalized  himself  as  a  leader 
of  tbe  opoositian.  In  1830,  after  the  revolution 
of  July,  be  was  made  Minister  of  Justice,  and 
after  the  fall  of  Louis  Philippe  became  a  mem- 
ber of  the  provisional  government.  In  1840  he 
failed  lo  secure  his  re-election  to  the  chamber 
and  retired  into  private  life  and  on  the  accession 
of  Napoleon  III,  in  1852,  he  ceased  to  Uke 
part  in  public  affairs.  His  consistent  firmness  in 
the  cause  of  constitutional  liberalism  during 
the  many  dianges  of  his  times  grtined  him  the 
esteem  of  his  countrymen,  by  whom  he  was 
styled  'the  Arislides  of  French  liberalism,*    ■ 

DUPONT,  Pierre,  French  song-writer:  b. 
Lyons.  23  April  1821 ;  d.  Lyons,  24  July  ia7a 
His  parents  both  died  before  he  was  6ve  yearS 
old  and  he  was  cared  for  in  the  country  by  his 
godfather,  a  village  priest  He  was  educated 
at  the  seminary  of  L'Argentl^re  and  was  after- 


in  the  Cantie  and  the  Qvotidiennt.  In  1841  he 
was  saved  from  the  conscription  and  through 
tbe  help  of  Lebrnn  and' a  Irinsman  published  his 
first  volume,  'Lea  Deux  Anges.*  He  was 
awarded  a  prize  from  the  academy  in  1842  and 
for  a  time  was  employed  on  the  official  diction- 
ary. Gounod's  acmiration  of  a  peasant  song 
d^rmined  Dnpont  in  his  vocation  as  a  song' 
writer.  He  possessed  no  musical  loiowledge  and 
bad  to  engage  Ernest  Rcyer  to  write  down  his 
airs.  He  sang  his  own  songs  at  the  woriemen't 
concerts  in  die  Salte  de  la  FratemM  du  Fan- 
boarg  Saint-Dents.  The  pwtdic  performance  of 
Us  famons  'Le  Pain*  was  fotlsddeii;  *Le chant 


des  OHvriers'  was  even  more  popular  and  in 
1852  bis  becoming  the  poet  laureate  of  socialism 
proved  obnoxious  to  the  new  government  and  he 
was  condemned  to  be  banished  for  seven  years: 
but  the  intercession  of  friends  soon  procured 
his  release  and  he  withdrew  for  a  time  from 
participation  in  politics.  He  spent  his  later  years 
in  Lyons.  His  songs  have  appeared  in  various 
forms  'Chants  et  chansons'  (3  vols.,  with  music, 
18S2-54):  'Chants  et  pokes'  (7tb  ed^  1862). 
The  btst  known  are  'Le  Braconnier,*  'Le 
Tisserand,'  'La  Vache  blanche,'  and  'La 
Chanson  du  bl&>  Consult  Baudelaire,  Ch., 
'Notice  sur  P.  Dupont'  (1849) ;  Dechant,  <Bi- 
osr^hie  de  Pierre  Dupont'  (1871) ;  Lenient, 
Ch..  'Po^e  patrioti^uc  en  France'  (1889) ; 
Sainte-Beuve  'Causeries  du  Lundi.' 

DUPONT,  Pkrrc  Antoiiw,  Coutrr.  mi> 
named  Ds  l'Etang,  French  soldier :  b.  Chabanais, 
14  July  1765 ;  d.  Paris,  7  March  1840.  He  first 
served  with  UaiUebois'  legion  in  Holland  and 
in  1791  was  on  tbe  staff  of  the  Army  of  the 
North  under  DilloiL  By  liis  skilful  arrangement 
as  a  staff  officer,  he  prevented  Denmark  from 
falling  into  the  h^ds  of  tbe  Duke  of  York  and 
was  promoted  to  the  rank  of  brigadier-generaL 
In  1797  he  became  general  of  division.  After 
tbe  proceedings  of  the  I8th  Brumaire,  in  which 
be  tocdc  an  active  part,  he  was  appointed  head  of 
the  general  etat-maior  of  the  army  of  reserve 
assembled  at  the  toot  of  the  Alps  and  dis- 
tinguished himself  in  Italy  at  ibie  batde  of 
Utafengo.  In  tbe  campaign  of  1805  on  the 
Danube,  he  earned  further  distinction  by  pre- 
venting the  escape  of  the  Austrians.from  Uln^ 
thus  contributing  largely  to  the  capture  of  Uack 
and  his  army.  He  also  freed  Marshal  Mortier 
from  Russian  troops.  He  was  active  in  the 
cainpaign  of  1806  against  the  Prussians  and  in 
1807  contributed  to  the  victory  of  Friedland. 
He  entered  Spain  in  1808  at  the  head  of  a  corps. 
After  the  occimation  of  Madrid,  I>upont  was 
created  count  by  *NapoIeon  and  dispatched  to 
subdue  Andalusia.  He  was  pursued  and  cut 
oS  by  Castanos,  his  corps  was  defeated  and  on 
22  July  18Ce  he  felt  himself  constrained  to 
capitulate  with  18,(X)0  soldiers  at  Baylera.  After 
his  return  to  France.  Dnpont  was  sent  before  a 
court-martial,  deprived  of  his  rank  and  title  and 
imprisoned  from  1812  to  1814.  On  the  fall  of 
Napoleon  be  was  released  and  was  given  a  mili* 
tary  command  by  Louis  XVIIL  wnich  he  lost 
on  the  return  of  Napoleon.  He  was  restored 
once  more  to  the  army  after  the  final  downfall 
of  Napoleon  and  became  a  member  of  the  Privy 
CounJi  of  Louis  XVril.  From  1815  to  1830  he 
was  member  of  the  Chamber  o£  Deputies  from 
Charente.  He  went  into  retirement  m  1832.  He 
wrote  some  poems  (1838)  and  verse  translations 
from  Horace  (1836)  and  the  military  works 
'Opinioin  sur  le  nouveau  mode  de  recrutement' 
(1818)  ;  'Lettres  sar  I'Espagne  en  1808'  (1823)  ; 

<Lettre  r  -  '-    ..•...-...-.    .,.^^ 

Consult  T 

bistorique'  (Paris  1903). 

DUPONT  DE  NEMOURS.  Piene  Saiancl 
French  economist:  b.  Paris,  14  Dec.  1739;  d 
Eleutberian  Mills,  near  Witmington,  Del.,  7  Aug. 
1817.  He  was  educated  nnder  his  mothei^s 
mtelage  and  at  aa  earhr  age  gained  diatiaction  i^ 
includt 


s  studies,  wbich  m 


rluded  literature,  nedicint 


Bown  in  Paris  as  a  pcivsM  wu^  of 
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letters  till  1763,  where  he  gained  notoriety  by 
his  painpfaiets  which  criticized  a  new  scheme  of 
taxation  then  under  consideration.  In  1768  he 
was  appointed  editor  of  La  Efkimirides  du 
Citoyen,  the  organ  of  the  ecoDomists,  and  to  this 
and  other  papers  he  caotributed  many  interesting 
articles  and  editorials  advocating  the  liberty  of 
the  press,  the  abolition  of  slavery,  the  removal 
of  all  reslrictions  from  commerce  and  labor,  the 
suppression  of  the  oppressive  fax  called  'Cor- 
vie,"  and  many  other  reforms.  His  efforts  for 
reform  fell  under  the  displeasure  of  Abbe  Ter- 
my,  the  Comptroller- General,  and  he  was  obliged 
to  leave  France.  Several  foreign  princes  offered 
him  a  reception  and  conferred  honors  upon  him. 
In  1774  he  was  appointed  secretary  of  the  Coun- 
cil of  Public  Instruction  by  King  Stanislaus  Au- 
gustus of  Polaod  with  a  commission  to  organize 
a  system  of  national  education.  He  had  been 
engaged  on  this  work  but  a  short  time  when, 
later  in  the  same  year,  Turgot  became  comp- 
trolleT'general  and  Dupont  was  formally  re- 
called to  France  and  made  inspector-general  of 
commerce  by  Louis  XVI.  He  now  put  into 
actual  being  many  of  the  reforms  which  he  had 
so  long  advocated,  but  was  obliged  to  go  into 
retirement  when  Turgot  was  succeeded  by  the 
Comte  de  Maurepas.  In  1778  he  was  recalled  to 
active  duty  by  Necker,  the  successor  of  Maure- 
pas. He  now  entered  upon  a  long  period  of 
active  service  and  came  to  be  entrusted  with 
important  and  delicate  matters.  Having  always 
been  an  ardent  advocate  of  *e  cause  of  American 
liberty,  he  was  entrusted  by  the  Count  de  Ver- 

Snncs  with  the  delicate  mission  of  conducting 
e  secret  negotiations  with  the  English  repre- 
sentative, Dr.  Hutton,  which  laid  the  basis  for 
the  peace  treaty  of  1783  by  which  Great  Britain 
acknowledged  the  independence  of  the  United 
Stales.  Soon  afterward  Dupont  was  appointed 
a  member  of  the  Commission  on  Agriculture 
and  in  1787-^  he  was  secretary-general  of  both 
assemblies  of  notables.  At  the  beginning  of 
the  Revolution  in  France  Dupont  was  a  mem- 
ber of  the  States-General  from  Nemours  and 
later  represented  that  electorate  in  the  Con- 
stituent Assembly,  of  which  he  was  twice 
elected  president.  His  chief  work  in  the  Assem- 
bly was  the  formation  of  radical  fiscal  reforms. 
After  the  dissolution  of  the  Assembly  he  was 
for  a  time  editor  of  the  Correspondence  Patri- 
otique  and  issued  several  pamphlets  upholding 
the  new  constitution  and  demanding  the  enforce- 
ment of  the  laws.  Dupont  and  his  son, 
Eleuthire  Jrinle,  were  among  the  defenders 
of  the  Tuileries  on  10  Aug.  1792  when  the 
populace  attacked  the  palace  clamoring  for  the 
overthrow  of  [he  king.  He  was  now  marked 
for  destruction  by  the  Jacobins,  but  managed 
to  elude  capture  and  finally  retired  to  his  home 
where  he  devoted  himself  to  literary  pursuits 
until  his  arrest  on  20  June  1794.  He  was  sen- 
tenced to  the  guillotine,  and  was  saved  from 
this  fate  only  tv  the  death  of  Robespierre,  and 
was  released  on  24  August.  He  agam  allacked 
the  Jacobins,  in  1795  was  elected  a  member  of 
the  Council  of  the  Ancients,  becoming  president 
in  1797.  When  the  Council  was  overthrown  by 
the  Jacobins  Dupont  was  again  imprisoned  and 
his  property  confiscated.  On  his  ndeaae  in  1799 
be  emigrated  with  his  family  to  America  where 
he  was  recrived  with  great  distinction.  He  es- 
tablished a  banking  house  in  N«ir  Yorit  wtudi 


failed  within  a  few  years  becatue  of  d>e  niaai 
of  the  French  government  to  reimburse  the  bm 
for  funds  advanced,  In  1802  Dupont  returned 
to  France,  but  did  not  at  that  tune  talee  anjr 
political  office,  notwithstanding  the  offers  nude 
him  by  Napoleon.  He  was,  however,  instru- 
mental in  pronloting  the  treaty  of  1803  by  which 
the  United  States  purchased  Louisiana  and  he 
was  appointed  one  of  the  commissioners  to  ar- 
range Ac  fonnal  traiufer.  Later  he  became 
secretary  of  the  Paris  Chaaiber  of  Commerce, 
and  in  1S07  was  appoiMed  sub-libtaiian  at  the 
Arsenal.     After  Napoleon's  first  downfall  in 


that   prepared    the    return   of    LouU 

XVIII,  and  after  the  restoration  of  the  Bour- 
bons he  was  again  named  councillor  of  State. 
Aftei  Napoleon's  return  from  Elba,  Dupont 
was  again  forced  to  See,  settling  in  the  United 
States  where  his  two  sons  had  already  become 
citizens.  Besides  his  political  treatises  he  is 
likewise  the  author  of  a  French  translation  of 
the  first  three  cantos  of  the  "Orlando  Furioso.' 
DUPONT  DS  NBHOURS,  Victor  Haria, 
American  manufacturer:  b.  Paris,  France,  1 
Oct.  1767;  A  Philadelphia,  Pa.,  30  Jan.  1827. 
He  was  a  son  of  Pierre  Samuel  Dupont  De 
Nemours  (q.v.>,  and  altered  the  diplomatic 
service  as  attaoie  to  the  Frendi  legation  in  the 
United   Slates  in   1787;    became  secretary   of 


1798  be  was  appointed  consul-general  of  France 
in  New  York,  He  returned  to  France,  was 
aide-de-H:amp  to  Lafayette,  then  commanding  the 
national  guard,  later  wiAdrew  from  the  gov- 
ernment service  and  came  to  the  United  States 
in  January  1800.  He  entered  bnsiness  in  New 
York;  removed  to  Wilmington,  Del.,  in  1809, 
where  he  joined  his  brother  and  established  a 
cloth  manufactory.  Daring  the  War  of  1812 
he  was  captain  of  a  company  of  Delaware 
volunteers.  He  was  for  a  time  a  member  of 
the  Delaware  legislature,  and  a  director  of  the 
Bank  of  the  United  States. 

Dt^PPBL,  dupVI,  Germany,  fortified  vil- 
lage in  the  province  of  Schleswig-Holsteio, 
Prussia,  on  the  peninsula  of  Sundewitt,  16  milcit 
northeast  of  Flensburg,  on  the  coast  of  the 
Little  Belt  The  place  has  been  the  scene  of 
some  severe  struggles  between  the  Danes,  to 
whom  it  formerly  belonged,  and  the  Germans. 
In  184S  the  latter  were  defeated  here  by  the 
Danes,  then  the  place  was  retaken  by  the  Prus- 
sians, and  in  1860  was  ag^in  in  possession  of 
Denmark.  After  a  long  siege  it  was  captured 
by  the  Prussians  in  1864.  Consult  Neumann, 
R.,  'Ueber  den  Angriff  der  diippeler  Schanzeo 
in  der  Zeit  von  15  Marz  bis  18  April  1864» 
(Berlin  1865). 

DUPRAT,  dti'pra'.  Antoine,  French  states- 
man, 3n:hbishop  and  cardinal  r  b.  Issoire,  17  Jan. 
1463;  d.  Rambouillet,  9  July  1535.  He  totJt 
high  rank  in  the  legal  profession  but  on  the 
death  of  his  wife  in  1507  entered  the  Church. 
Under  Louis  XII  he  was  president  of  tlie 
Parliament  of  Paris,  and  in  1515,  on  Ae  acces- 
sion of  Frands  1,  became  Chancellor  and  Prime 
Uinister.  The  chief  event  of  his  ministry  mu 
the  conclusion  of  the  concordat,  against  great 
clerical  and  academic  opposition,  by  which  die 
Church   and  aobility  bacaine  subject  to   tlie 
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Crown,  ^d  Iv  which  he  nullified  the  desire  of 


mdatioa  of  the  Galilean  Church.  In  thus 
consolidadng  the  power  of  the  state  he  was  the 
precursor  q?  Richelieu  and  Mazarin.  He  was 
appointed  archbishop  of  Sens  in  1525  and  car- 
dinal  in  1527.  Consult  his  biography  by  the 
Uarquis  du  Frat  (Paris  1857). 

DUPRE,  dii-pra',  Gioraimi,  Italian  sculp- 
tor: b.  Siena,  Italy,  1  March  1317;  d.  Florence, 
10  Jan.  ISS2.  Among  his  works  are  'Abel'; 
'Cain';  'Sappho':  'Giotto';  and  'Plela';  the 
last  representing-  the  dead  Christ,  supported  by 
his  mother.  He  received  the  gold  medal  at  the 
Paris  Exposition  of  1867.  His  monumeot  to 
Cavour  1866-73  was  the  least  splendid  of  bis 
works,  chiefly  because  he  proved  his  inability 
to  execute  large  pieces.  His  work  is  virile  and 
forceful.  Consult  his  autobiography  (1879, 
translated  by  Peruzzi  1884)-  and  Frieze, 
'Giovanni  Dupri>    (London  1886). 

DUPRS,  Jnlea,  French  landscape  painter: 
b.  Nantei,  5  April  1812;  d.  L'lslc  Adain,  6  Oct. 
1389.  He  be^uj  his  career  as  a  painter  of 
porcelain   in  his   father's   factory,  but  when  18 

Kars  old  went  to  Paris  where  his  talent  soon 
came  recogmied.  He  sent  his  first  picture  to 
the  Salon  in  1831 ;  was  made  a  Chevalier  of  the 
Legion  of  Honor  in  1849,  and  officer  Ln  1870. 
He  received  a  second-class  medal  at  the  Exposi- 
tion of  1367  and  the  same  at  the  Exposition  of 
1883,  and  a  medal  of  honor  at  the  Exposidon  of 
1889.  In  1834  he  visited  England  where  he  was 
greatly  influenced  by  Constable.  His  studio  for 
some  years  was  in  the  Forest  of  Fontainebleat^ 
and   later  in  L'Isk   Adam.     A  number  of   bis 

e'ctures  are  owned  in  the  United  Stales. 
upri  was  one  of  the  chief  members  of  the 
Barbizon  school.  His  favorite  themes  repre- 
sent nature  in  its  dramatic  phases.  Consult 
Oarelie,  'Peintres  et  sculpteurs  contemporains' 
(Paris  1859). 

DUPRfi,  Julien,  French  painier;  b.  Paris 
1851;  d.  1910.  His  masters  were  Pils  and 
Henri  Lebmann.  He  has  been  very  successful 
in  portraying  simple  scenes  from  country  Kfe, 
farm  animals  and  landscapes.  His  'Mowers  of 
Lucerne'  and  'White  Cow'  are  in  the  Luxem- 
bourg. In  1904,  at  Saint  Louis  he  exhibited 
one  of  his  greatest  works,  'The  Return  of  the 
Herd,'  and  also  'Evening'  and  'Near  a  Pool.> 

DUPUIS,  dti~pwe',  Charlea  Pimnsois, 
French  scholar:  h.  Trie-Chateau,  near  Gisors. 
16  Oct.  1742;  d.  Is-sur-Tille,  France,  29  Sept. 
1809.  In  his  24th  /ear  he  was  made  professor 
of  rhetoric  at  Lisieux.  His  'M^mure  sur 
rOri^ine  des  Constellations  et  sur  I'ExpKcation 
de  la  Fable  par  I'Astrtinamie'  (1781)  is  erudite, 
but  rather  sophistical.  Later  works  of  his  are 
•Origine  de  tous  les  Cultes,  ou  la  Religion 
universelle'  (1794),  which  gave  rise  to  an  em- 
bittered controversy;  two  works  on  the  Petasgi, 
which  attracted  great  attention ;  treatises  on  the 
zodiac  of  Denderah,  and  on  the  Phcenix; 
'Mcmoire  explicatif  du  Zodiaque  chronologiqus 
et  mythologique'    (1806). 

DUPUIS,  Nathan  FcIIowm,  Canadian 
Kientist:  b.  Portland,  Ontario,  13  April  1836. 
He  graduated  at  Queen's  Uaiversitjr,  Kingston, 
in    1866;    was   professor  of   cbemutry   in  hb 
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alma  mater,  1867-%  and  of  mathematics,  1880- 
1911.  His  published  works  include  'Ele- 
ments of  Geometrical  Optics'  (1868)  ;  'Gfr- 
ometry  of  the  Point,  Line  and  Circle  in  the 
Plane*  (1889);  'Elements  of  Synthetic  Solid 
Geometry'   (1893). 

DUPUY,  dii-pwe',  Charles  AleKandrs^ 
French  statesman :  b.  I^  Pi^,  Haute-Loire, 
1851.  He  received  his  education  at  the  Lycee 
of  Le  Puy  and  the  Lycfe  Charlemagne,  Paris. 
He  was  successivelv  a  professor  of  philosophy 
at  the  colleges  of  Nantua  and  Aurillac,  and  a 
teacher  in  lycfes,  school  inspector  for  the 
academies  of  Lozere  and  Calvados  and  vice- 
rector  of  the  college  at  Ajacdo,  Corsica.  In 
1885  he  entered  the  ^litical  arena,  becoming 
deputy  for  Haute-Loire  in  1S85,  and  securing 
re-election  in  1889.  In  1892  he  became  Minister 
of  Public  Instruction  and  in  the  following  year 
was  chosen  president  of  the  Chamber  of 
Deputies.  He  was  twice  Premier  and  Minister 
of  the  Interior,  in  1893-95  and  1898-99.  In 
1900  he  was  chosen  senator  for  Haute-Loire. 
He  is  the  author  of  'Livret  de  morale'  (1891). 

DUPUY,  Jean,  French  journalist  and  poli- 
tician: b.  Saint-Palais,  Gironde,  1844.  In  1886 
be  became  proprietor  of  the  Sihle  and  two 
years  later  of  the  Pelii  Parisien,  and  afterward 
was  head  of  the  Paris  press  syndicate.  In  1891 
he  took  his  seat  in  the  senate  aa  a  Radical  Re- 
publican and  was  prominent  in  the  debates  oo 
agriculture  and  finance.  In  1899-1902  he  served 
as  Minister  of  Agriculture  in  the  Cabinet  of 
Waldeck- Rousseau,  and  as  Minister  of  Com- 
merce in  that  of  Briand,  1909-11.  From  Janu- 
ary to  March  1913  he  served  as  Minister  of 
Public  Works. 

DUPUYTRBN,  dii-pwe-triA,  GniUMune, 
Barok,  French  surgeon  and  anatomist:  h. 
Pierre-Bnffiere,  Haute-Vienne,  6  Oct  1777;  d. 
Paris,  8  Feb.  1835.  In  1801  he  obtained  the 
situation  of  overseer  of  anatomical  labors  at 
Paris;  and  became  in  1815  first  surgeon  to  the 
Hotel  Dieu.  In  1823  be  was  appointed  first 
physician  to  the  lung,  Louis  XVIII,  and  re- 
tained the  same  situation  under  Charies  X.  He 
possessed  extraordinary  acuteness  in  respect  of 
diagnosis,  united  with  remarimble  skill  and 
dexterity  in  the  most  dangerous  operations,  in 
performing  which  he  had  a  firmness  of  nerve 
which  was  never  shaken.  He  invented  several 
surgical  instruments  and  modes  of  operation, 
and  also  made  some  discoveries  in  pathological 
anatomy.  Some  of  his  pupils  united  in  pub- 
lishing his  'Oral  Lectures  on  Clinical  Surgery' 
(1830-34);  and  his  'Theory  and  Practice  as 
to  the  Treatment  of  Wounds  by  Warlike 
Weapons,'  was  published  in  1834. 

DUQUESNS,  dii-kan,  Abraham,  French 
admiral:  b.  Dieppe  1610;  d.  Paris,  2  Feb.  1688. 
In  his  17th  year  he  was  in  the  sea-fi^ht  off 
Rochelle.  and  distinguished  himself  during  and 
after  the  year  1637  in  the  war  against  Spain, 
In  1647  he  commanded  the  expetution  against 
Naples.  Bordeaux,  which  bad  rebelled,  he  re- 
duced, notwilhstanding  the  assistance  afforded 
it  by  Spain.  In  the  Sicilian  War  he  thrice  de- 
feated the  combined  fleets  of  Holland  and 
Spain,  under  the  renowned  DeRuyter,  who  was 
mortally  wounded  in  the  last  engagement 
After  he  had  reduced  Algiers  and  Genoa  to  the 
necessity  of  supplicating  the  mercy  of  .(.ouls 
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XIV,  the  king  conferred  upon  him  the  estate  of 
Bouchet,  and  made  it  a  marquisate,  with  the 
title  of  Dtiquesne.  More  than  this  he  could  not 
do,  because  Duquesne  was  a  Protestant  He 
was.  also,  the  only  person  exempted  from  the 
banishment  of  his  sect,  occasioned  by  the  repeal 
of  the  Edict  of  Nantes. 

DUQUESNE,  du-kan',  Pa.,  borough,  in 
Allegheny  County ;  on  the  Monongahela 
River  and  the  Pennsylvania  Railroad ;  about  10 
miles  from  Pittsburgh.  A  Carnegie  library  and 
institute  are  located  here.  The  chief  industries 
are  the  manufacture  of  steel  and  iron  product*. 
The  first  settlement  was  made  in  1885,  and  it 
received  its  charter  in  1891.  The  govemmentis 
conducted  by  a  burgess,  elected  triennially,  and 
a  borough  council.  The  city  owns  and  operates 
its  waterworks.    Pop.  18,567. 

DUQUESNOY,  du-kin-wa  Franso«.  or 
•Francois  Flamanb,*  Flemish  sculptor:  b. 
Brussels  ISW;  d.  Leghorn.  Italy,  12  July  1646. 
He  was  taught  by  his  father  and  became  cele- 
brated at  an  early  age.  His  best  worits  are 
child  figures.  Under  the  patronage  of  Urban 
VIII  he  carved  the  groups  of  children  which 
adorn  the  altar  at  Saint  Peter's,  Rome ;  likewise 
the  statue  of  Saint  Andrew  in  the  same  church, 
Saint  Susanna  for  the  Santa  Maria  di  Loreto,  at 
Rome,  and  numerous  others.  At  the  invitation 
of  Richelieu,  he  set  out  to  the  court  of  Louis 
XIII  of  Prance,  but  died  en  route.  The  Soudi 
Kensington  Museum,  London,  contains  several 
fine  ivory  reliefs  by  him. 

DURA  MATER,  dfi'ra  mStir,  the  outer  en- 
velope or  covering  of  the  train  (q.v.). 

DURAM,  doo-ran',  or  DURAO,  Job£  de 
Santa  Rita,  Brazilian  poet;    b.  near  Mariana, 

Kovince  of  Minas  Geraes,  1737;  d.  Lisbon, 
inugal,  1783.  He  quaUfied  himself  for  the 
service  of  the  Church  by  his  studies  at  Rio 
Janeiro  and  at  Coimbra  in  Portugal,  was  gradu- 
ated doctor  of  divinity  at  the  university  of  the 
latter  city  and  joined  the  religious  order  of 
Saint  Augustine.     In  the  course  of  his  travels 


subsequently  during  his  residence  at  Coimbra 
composed  a  poem  founded  upon  the  slory  of  the 
Galician  adventurer,  Diego  Alvarez  Correa,  sur> 
named  Caramura,  the  legendary  hero  of  Bahia. 
This  poem  was  published  at  Lisbon  in  1781, 
under  the  title  ot  'Caramuru,  poema  epico  do 
descobrimento  da  Bahia,'  and  a  French  version 
appeared  at  Paris  in  1829,  On  its  first  appear- 
ance the  poem  was  not  highly  estimated,  but 
since  then  has  risen  to  the  rank  of  a  national 
epic  in  Brazil. 

DURAMEN,  dQ-r5'men  (a  Latin  word  for 
hardness),  the  hesrt-wood  or  central  wood  in 
the  trunk  of  exogenous  trees  as  found  in  dico- 
tyledons and  conifers.  (See  ComraiiA).  It  is 
hard  and  dense,  and  often  dark-colored,  with 
its  tubes  dry  and  diick.  Thus  in  the  ebony  the 
duramen  is  black  and  is  the  part  used  for  fur- 
niture and  fine  calunet-maldng.  The  alburnum 
(q.v.),  or  outer  wood,  is  pale.  In  the  beech  the 
heartwood  is  light  brown;  in  the  oak  deep 
brown ;  in  the  Judas-tree  yellow  and  in  guaia* 
cum  greenish.  The  relative  proportion  of  dura- 
men and  alburnum  differs  in  different  trees. 
By  ship-carpenters  the  duramen  is  known  at 
tbe  "spue.* 


DURAN,  doo-rin',  AonttlD,  Spanish 
scholar:  b.  Madrid,  M  Oct.  1789;  d.  dierc,  1  Dec 
1862.  He  was  carefully  educated  in  the  classics, 
studied  law  at  Seville,  where  he  also  practised. 
Duriug  the  first  Carlist  War  he  served  as  sec- 
retary for  the  censorship  of  the  press.  In  1854- 
55  he  was  director  of  the  National  Library. 
He  paid  much  attention  to  the  study  of  forego, 
especially  to  French  literature,  and  edited  a 
very  important  Collection  of  Moorish,  miscd- 
laoeous  and  historical  ballads,  and  ballads  of 
chivalry  (1828-32),  a  new  edition  forming  part 
of  the  extensive  'Biblioteca  de  auiores  H«pafi- 
oles'  (Madrid  184(X-51).  He  also  wrote  a  his- 
tory of  the  Spanish  drama  from  its  origin  to 
the  middle  of  the  18th  century. 

DURAN,  CaroIuB  (Chakles  Augusts 
Ekile  Dukand).     See  CAROLUa-DuRAN. 

DURANCE,  du-rans',  a  river  in  France, 
which  rises  in  Mount  Genevre,  on  the  west 
slope  of  the  Cottian  Alps;  Sows  in  a  general 
direction  south,  and,  after  a  course  of  about 
220  miles,  empties  into  the  Rhone,  four  miles 
below  AvignoiL  The  stream  is  so  full  of  d^ris 
that  it  is  not  navigable  and  often  commits  great 
ravages  by  inundation.  Marseilles  receives  its 
water  supply  from  the  Durance  by  a  viadua 
over  50  miles  in  length. 

DURAND,  du-raft',  Alice  Mary  Caeste 
Fleury  ("Henry  GRfeviLLE"),  French  novelist: 
b.  Paris,  12  Oct  1842;  d.  there,  26  May  1902. 
In  early  life  she  went  to  Petrograd  with  her 
father,  Professor  Fleury.  She  there  married 
M.  Durand,  a  French  law  professor,  returning 
to  France  in  1872.  She  visited  the  United 
States  in  1886  and  several  of  her  novels,  repub- 
lished in  America,  had  a  wide  circulation  here. 
Her  published  works,  appearing  under  the 
pseudonym,  "Henry  GafiviLLE,*  include  'A 
Travers  Champs'  (1872);  ''Dosia'  (1876); 
'L'Eicpiation  de  Savelh'  (1876)  ;  'La  Prin- 
cesse  Oghfroff>  (1876);  <Les  Koumiassine> 
(1877);  'Suzanne  Nortnis'  (1877);  'Sonia' 
(1877) ;  'La  Maison  Maur^ge'  (1877)  ;  'Les 
Epreuves  de  Raissa'  (1877);  'L'Araie>  (1878); 
'Un  violon  msse'  (1879)  ;  'Lude  Rodcy' 
(1879);  'Le  Moulin  Frappier'  (1880);  <La 
dt6  M«nard>  (1880);  'Madame  de  Dreux' 
(1881);  'Rose  Rorier'  (1882);  'Manuel  d'ln- 
struction  Gvique  et  Morale  des  Jeunes  Filles* 
(1882);  'Un  Crime'  (1884);  'Idylles'  (1885); 
<aeopatre>  (1886)  ;  'Frankley'  (1880)  ;  'L'ave- 
nird'Aline>  (1889);  'Chant  de  Noces'  (1889); 
'Le  Passe'  (1890)  ;  'Un  Mystire'  (1890)  ;  <An- 
relte'  (1891);  'Peril'  (1891);  'L'Heriiiera' 
(1891);  'Un  vieux  menage'  (1893);  <Fidelka> 
(1894),  etc.  Consult  Ernest-Charles,  'Les  aa- 
medis  liltiraires*   (Paris  1903). 

DURAND,  Asher  Brawn,  American  painter 
and  engraver:  b.  South  Orange.  N.  J.,  21  Aug. 
1796;  d!  there.  17  Sept  1886.  He  was  appren- 
ticed to  the  engraver  Maverick,  of  whMn  he 
was  afterward  partner.  For  a  long  time  his 
employment  consisted  in  copying  prints  from 
English  books  and  working  on  plates  for  bank 
notes.  His  engraving  of  Trumbull's  'Declara- 
tion of  Independence'  brou^t  him  into  general 
notice,  and  thenceforth  for  many  years  his 
graver  was  in  constant  demand  for  portraits  of 
various  dimensions  and  figure  pieces.  He  had 
always,  however,  entertained  the  idea  of  ulti- 
mately becoming  a  painter  and  in  1835,  having 
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for  the  previous  10  years  been  a  regular  con- 
tributor of  portraits,  small  fi^re  pieces  or  land- 
scapes in  oil  to  the  exhibitions  of  the  National 
Academy  of  Design,  finally  abandoned  engrav- 
ing as  a  profession.  He  devoted  himself  there- 
after mninly  to  landscape  painting,  in  which 
department  of  art  he  became  eminent  His 
subjects  included  General  Jackson,  Henry  Qay 
and  heads  of  alt  the  presidents,  from  nature  or 
copied.  With  Thomas  Cole  he  founded  the 
American  landscape  school.  His  landscapes  are 
large  sketches  painted  directly  from  nature. 
His  composition  was  iic^rfect  but  his  work  is 
interestincf  in  detail.  The  Corcoran  Art  Gal- 
lery at  Washington  contains  his  'Mountain 
Forest'  (1869),  and  the  Metropolitan  Museum, 
New  York,  contains  four  of  his  works,  indud' 
ing  'In  the  Woods,'  one  of  his  best  landscapes. 
The  New  York  Public  Library  has  another  fine 
example.  He  was  one  of  the  original  members 
and  president  of  the  National  Academy  of 
Design.  Consult  the  biography  by  John  Du- 
rand  (New  York  1894)  and  tsbam  'History  of 
American  Fainting*   (ib.  1907). 

DURANS,  S(dwsrd)  Dana,  American 
statistician :  b.  Romeo,  Mich.,  18  Oct.  1871.  He 
was  educated  at  Oberlin  College  and  at  Cor- 
nell University.  He  was  legislative  librarian 
of  the  New  York  State  Library  in  1895-97; 
assistant  professor  of  administration  and 
finance,  Ldand  Stanford,  Jr.,  University,  in 
1898-99;  secretary  of  the  United  States  Indus- 
trial Commission  in  1900-02,  and  instructor  in 
economics  at  Harvard  in  1902.  He  served  as 
special  expert  agent  of  the  United  States  Census 
Office  on  street-railways  and  electric-lighting 
plants  in  1902  and  special  examiner  of  the 
Bureau  of  Corporations  1903-07.  In  1907-09 
he  was  a  deputy  commissioner  of  corporations 
and  was  director  of  the  United  States  census 
in  1909-13,  since  when  he  has  been  professor 
of  statistics  and  agricultural  economics  at  the 
University  of  Minnesota.  He  is  author  of 
'Finances  of  New  York  City*  (1898);  'The 
Trust  Problem'  (1915),  and  contributions  on 
economics  and  poKtica)  subjects  to  various 
journals,  and  reports  of  the  Industrial  Commis- 
mission,  the  Census  Bureau,  etc. 

DURAND,  William  Frederick,  American 
engineer :  b.  Bethany,  Conn.,  5  March  1859.  He 
was  graduated  at  Annapolis  1880;  served  in  the 
United  States  Naval  Engineer  Corps  (1880-^)  ; 
was  professor  of  mechanical  engineering  in  the 
Uichigan  Agricultural  and  Mechanical  College 
(1887-91),  when  he  became  associate  professor 
of  marine  engineering  at  Cornell,  and  full  pro- 
fessor in  1895.  He  continued  his  work  at  Cor- 
nell University  until  1904  when  he  became  pro- 
fessor of  mechanical  engineering  at  Stanford 
University,  which  position  he  now  holds.  In 
1915  he  was  appointed  by  President  Wilson 
niember  of  the  National  Advisory  Committee 
on  Aeronautics.  He  also  served  as  chairman 
of  the  committee  of  management  for  the  Inter- 
national Engineering  Congress  held  in  San 
Francisco  in  1915.  He  has  published  'Funda- 
mental Principles  of  Mechanics'  (1889);  'Re- 
sistance and  Propulsion  of  Shbs'  (1898); 
Practical  Marine  Engineering'  (1902)  ;  'Motor 
Boats'  (1907),  and  many  special  artides  in 
engineering  journals. 

DIIRAND,  Wis.,  city,  cotmty-seat  of  Pepin 


County;  on  the  Chippewa  River,  about 
20  miles  from  its  junction  with  the  Mississippi, 
and  on  the  Chicago,  Milwaukee  and  Saint  Pall) 
Railroad.  It  is  the  centre  of  an  agricultural 
region,  and  its  trade  and  industries  are  those 
that  pertain  to  agricuhure  and  stock-raising. 
Pop.  1,503. 

DURANDU8,  dfi-rin'dus,  Qnlielmns,  French 
prelate  and  jurist:  b.  Puimisson,  Languedoc, 
1237;  d  Rome,  1  Nov.  1296.  He  became  pro- 
fessor of  the  canon  taw  in  the  University  of 
Modena,  and  there  acquired  so  high  a  reputa- 
tion for  his  learning  that  Pope  Oement  IV 
made  him  auditor  ol  the  Sacred  Palace,  and 
look  him  as  his  secretary  to  the  General  Council 
of  Lyons  (1274).  In  1277  he  was  appointed 
lieutenant-governor  of  the  patrimony  of  Saint 
Peter,  under  Nicholas  III ;  the  following  year 
be  successfully  asserted  the  sovereignty  of  the 
Pope  over  the  provinces  of  Bologna  and  Ro- 
magna.  These  two  provinces  he  then  governed 
from  1283  to  1286,  in  the  meantime  carrying  on 
a  war  against  the  people  of  Romagna,  who  were 
in  revolt.  He  was  appointed  bishop  of  Mende 
in  Languedoc  in  the  latter  year,  and  retired 
from  the  governorship.  In  1295  he  was  again 
in  public  station,  governor  of  Romagna  and  the 
March  of  Ancona;  but  his  strengu  was  im- 
equal  to  the  task  of  resisting  the  attacks  of  the 
Ghibelline  faction,  and  he  resigned  his 'office. 
His  greatest  work,  'Speculum  Juris'  (mirror 
of  the  law),  called  by  himself  "Speculum  Judi- 
ciale,'  was  for  a  long  time  a  work  of  highest 
authority  in  Roman  and  ecclesiastical  law;  be- 
tween the  years  1474  and  1678  it  passed  through 
38  editions.  He  wrote  an  informal  history 
(commentarius)  of  the  General  Council  of 
Lyons,  the  decrees  of  which  were  drawn  up  by 
him.  His  'Rationale  Divinorum  Oihciorum' 
published  at  Mainz  in  1459,  is  a  standard  work 
on  the  liturgy  of  the  Roman  Church. 

DURANGO,  du-rin'gd,  Colo.,  town,  county- 
seat  of  1,3  Plata  County;  on  the  Las  Animas 
River,  the  Denver  and  iGo  Grande,  and  the  Rio 
Grande  Southern  railroads;  about  20  miles 
north  of  the  botmdary  line  between  Colorado 
and  New  Mexico.  There  is  a  Cam^e  hbrat;. 
The  town  is  the  centre  of  trade  for  the  sur- 
rounding region  in  Colorado  and  New  Mexico 
which  produces  gold,  lead  and  silver  and  carries 
on  extensive  stodc  raising  and  agriculture.  The 
principal  industries  are  the  smelting  and  nianu* 
facture  of  the  mineral  products,  flour  manu- 
facture, packing,  coal  and  coke  mining.  Dn- 
rango  has  been  governed  under  the  commission 
plan  since  April  1913.    Pop.  5,000. 

DURANGO,  doo-ran'go,  Mexico,  an  in- 
land state  of  the  North,  bounded  by  CHiihuahua 
on  the  north,  Coahuila  on  the  northeast,  Zacatecas 
and  Tepic  on  the  southeast  and  south,  and  Sina- 
loa  on  the  west.  Its  area  is  38,009  square  miles. 
It  is  one  of  the  largest  and  richest  states  in  the 
republic.  The  Sierra  Madre  range  (altitude 
8,125  feet  to  11,375  feet)  traverses  the  western 
and  southern  portions.  Less  important  ranges 
are  the  Copolquina,  Topia,  Cavelas,  Amacuti, 
Tominil,  Muinora,  Guanaccoi  and  San  Juan  de 
Camarones ;  these,  as  well  as  the  isolated  peaks, 
Cerro  del  Mercacfo,  P&nuco  de  Avino,  etc.,  are 
ore-bearing.  The  Cerro  del  Fraile  is  an  ex- 
tinct volcano.  Among  the  rivers,  the  Natas, 
in  the  northern  pan  oi  the  sute,  with  iu  affln- 
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affluent,  the  Sudul;  the  Rio  Chico,  or  Alapo- 
neta  and  the  Aeuanaval,  may  be  mentioned. 
There  are  small  lakes,  mineral  springs,  etc 
Gold,  copper  and  silver  are  the  chief  mineral 
products,  and  the  best  mining  districts  are  those 
of  San  Dimas,  Guarisamey,  fiuenavista,  Gavi- 
lanes,  Guanacevi,  Mapimi,  EU  Oro  and  lade. 
In  the  San  Dimas  district  is  the  celebrated  Can- 
delaria  mine,  where  the  ore  assays  between  $70 
and  $140  a  ton.  This  mine  is  said  to  have 
yielded  over  $100,000,000  before  the  close 
of  the  19th  century.  The  Cerro  del  Mer- 
cado,  near  Durango  city,  contains  an  im- 
mense deposit  of  high  grade  iron  ore  and 
is  estimated  to  contain  300,000,000  tons  of 
that  metal.  Near  it  are  iron  and  steel  works. 
The  mines  are  controlled  chiefly  by  American 
capital.  Sulfihur,  copper,  iron,  cinnabar,  tin, 
coal  and  rubies  are  also  found.  With  the  ex- 
ception of  silver,  the  mineral  resources  of  the 
state  have  been  but  slightly  developed  owing  to 
inadequate  and  costly  transportation  facilities. 
The  Mexican  Central  Railroad  crosses  the  east- 
em  side  of  the  state  from  north  to  south,  and 
the  Mexican  International  crosses  it  from 
northeast  to  sauthwest,  running  through  the 
capital  and  connecting  it  with  the  port  of  Mazat- 
lan  on  the  Pacific  coast.  The  climate  varies 
with  the  altitude  of  the  different  localities,  being 
cool  or  cold  in  the  mountainous  western  regions, 
and  temperate,  or  warm,  in  the  valleys  extend- 
ing from  the  base  of  the  mountains  and  in  the 
Nazas  basin.  There  is  veiv  little  rainfall  in  the 
eastern  part  of  the  state.  The  climate  is  gener- 
ally dry  and  healthfuL  but  hot  on  the  western 
slope  of  the  Sierra.  The  soil  of  the  plateaus  is 
generally  of  good  quality  and  with  irrigation 
couid  be  made  very  productive.  Cotton  is  pro- 
duced to  a  small  extent.  Wheat,  maize^  tobacco, 
SDgar-cane  and  grapes  are  also  grown  in  certain 
districts,  and  stock-raisir^  b  successfully  prac- 
tised in  the  higher  valleys  of  the  Sierras.  Since 
die  beginning  of  the  20th  century  manufactur- 
ing has  been  making  considerable  progress. 
There  ai«  several  cotton  mills  in  operation,  con- 
snming  armitally  about  500,000  Idlos,  and  with 
an  output  valued  approximately  at  600,000  pesos. 
Soap  and  candle  factories,  tanneries,  pottery 
works,  etc.,  arc  also  in  operation.  Durango 
originally  formed  part  of  the  province  of  Nueva 
Visc^a.     The  capital  is  Durango  (pop.  32,263), 


D  de  Guadalupe,  Sao  Dimas  and  Villa  Terdo. 
Pop.  510.000.  The  intebitants  are  largeW  of 
Indian  blood,  are  almost  entirely  Roman  Cath- 
olics, and  about  84  per  cent  are  illiterate. 

DURANGO.  Mexico.  Capital  of  the  State 
of  Durango.  It  is  situated  6,32]  feet  above  sea 
level,  has  an  average  temperature  the  year 
round  of  70°  F.  in  the  shade.  Pop.  32,263. 
Founded  in  1563  and  decreed  a  city  bv  Philip 
IV  in  1621.  It  was  long  the  capital  of  the  prov- 
ince of  Nueva  Viicaya  and  has  been  an  impor- 
tant trade  centre  since  a  very  early  day,  of  a 
territory  including  the  Mexican  state  of  Chi- 
huahua and  the  southern  portion  of  Texas  and 
New  Mexico.  It  is  540  miles  from  Eagle  Pass, 
on  the  Texas  border,  by  the  Internationa!  Rail- 
way, and  480  miles  from  Mexico  City.  It  is  a  city 
of  considerable  wealth,  the  region  round  about 


being  very  rich,  both  in  minerals  and  agricul- 
ture. Many  Americans  are  located  here  and  are 
actively  engaged  in  enterprises  of  various  kinds, 
adding  materially  to  the  prosperity  of  the  cc»n- 
munity.  Almost  within  the  ci^s  limits  rises 
a  wonderful  hill  of  very  nearly  pure  iron,  the 
famous  Cerro  del  Mercado,  640  feet  high,  4,800 
feet  long  and  1,100  feet  wide,  which  haa  been 
estimated  by  mining  engineers  to  contain  300;- 
000.000  tons  of  that  metal.  Among  the  local 
industries  are  extensive  ironworks,  cottoi,  and 
woolen  mills,  foundries,  sugar-cane  mills,  to- 
bacco factory  and  flour  milts.  The  stores  and 
shops  are  particularly  well  stodced  and  credit- 
able. A  local  bank  —  the  Bank  of  Durango  — 
with  a  capital  of  $2,000,000,  and  a  branch  of  the 


The  notable  buildings  are  the  Cathedral,  which 
was  be^n  in  1695  and  completed  in  1344;  the 
new  City  Hospital;  the  college  formerly  con- 
trolled by  the  Jesuits,  founded  in  1594; 
the  Episcopal  Seminary;  the  Methodist 
Episcopal  Church ;  the  Catholic  churches 
of  San  Francisco,  San  Juan  de  Dios  and 
San  Agustin;  the  govemment  palace;  the 
market  bouse  and  a  magnificent  theatre.  A  pen- 
itentiary and  bull  rin^  are  located  here  also.  It 
formerly  had  a  mint,  in  which  was  coined  annu- 
ally about  $1,000,000  in  gold  and  silver.  An 
Alameda  and  several  plazas  tempt  the  lover  of 
nature.  Not  far  distant  is  an  eve  rflo  wing 
stream  which  is  said  to  excel  the  famous  o" 


capital,  and  from  which  1 
dnnldng  water.  Two  electric  light  companies 
supply  light  and  there  are  street  railways  and 
telephone  service.  Durango  is  called  the  'Den- 
ver of  Mexico.* 

DURANT,  Henry  Fowlc,  American  i^ilan- 
thropist;  b.  Hanover,  N.  H.,  20  Feb.  1822;  A 
Wellesley,  Mass.,  3  Oct.  1881.  He  was  gradu- 
ated from  Harvard  in  1842  and  became  a  law- 
yer, changing  his  name  from  Heniy  Welles 
Smith  to  H.  T.  Durant.  He  practised  with 
great  success  at  the  bar,  but  on  toe  death  of  his 
only  son  abandoned  his  profession  and  devoted 
his  enei^es  to  philanthropy.  From  1864-75  he 
was  a  lay  preacher  in  Massachusetts  and  New 
Hampshire.  'He  founded  Wellesley  College 
(q.v.J,  opened  in  1875. 

DURANT,  Okla..  city  and  county-seat  of 
&ryan  County,  situated  on  the  Missouri.  Okla- 
homa and  Gulf,  the  Missouri,  Kansas  and  Texas 
and  the  Saint  Louis  and  San  Francisco  railroads, 
20  miles  northeast  of  Denison,  Texas.  The 
Southeastern  State  Normal  School  and  a  Pres- 
byterian College  arc  located  here.  Agriculture 
is  the  chief  industtv  and  cotton,  com  and  ber- 
ries are  raised.  There  are  also  flour  aad  oil 
mills.  The  city  owns  its  electric  lighting  plant 
and  waterworks.  The  govemment  is  vested  in 
a  mayor  and  a  unicameral  council  of  six  mem- 
bers, under  a  charter  received  in  1904.  Pop. 
5,330. 

DURATION,  in  plants,  the  period  for 
which  any  given  part  ot  the  plant  remains  alive. 
The  duration  of  the  plant  as  a  whole  is  condi- 
tioned primarily  by  that  of  the  roots ;  an  annual 
lives  for  only  one  vegetative  period,  a  biennial 
for  two  and  a  perennial  for  a  number  of  sodi 
periods.    The  same  plant,  such  ai  wheat,  may 
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be  an  annual  if  planted  early  and  a  biennial  if 
planted  late.  Siiiulaily,  plants  such  as  the  cas- 
tor oil  bean,  whicb  are  perennials  in  an  equable 
climate,  ate  often  annuls  where  there  is  a  win- 
ter and  vice  versa.  In  ground  left  to  itself  the 
perennials  tend  to  drive  out  the  annuals.  In 
biennials  and  herbaceous  perennials,  the  part 
of  the  plant  which  survives  the  winter  or  dry 
season  is  generally  underground  and  the  leaves 
and  stalks  die  away  each  year  and  are  produced 

In  shrubs  or  trees  the  duration  of  the  stalks 
nta^  be  measured  in  centuries,  or  even  in  mil- 
lenia.  However,  the  original  live  wood  be- 
comes dead  wood  after  a  few  years.  Leaves 
are  of  much  shorter  duration,  ranging  from 
days  in  the  case  of  cotyledons  or  some  xero- 

Sytic  leaves  to  perhaps  ten  years  in  the  conl- 
rs.  In  deciduous  trees  the  fall  of  the  leaf  is 
due  to  the  formation  of  a  special  zone  of  frac- 
ture at  the  base  of  the  leaf  stalk,  which  eives  a 
scar  covered  by  cork  before  or  after  the  stalk 
breaks.  In  sudi  trees  as  the  oak  or  beech  this 
zone  of  fracture  is  imperfectly  formed,  so  that 
the  dead  leaves  remain  on  the  trees  throughout 
the  winter,  The  duration  of  flowers  is  usually 
relatively  brief  and  ma^  be  limited  to  a  few 
hours,  as  is  the  case  with  the  night-blooming 
cereus,  but  there  are  certain  orchids  such  as 
odontoglossum  which  may  remain  open  for 
almost  three  months  if  they  are  not  p(Mlinated. 
It  will  be  noted  that  tissues  which  have  a  per- 
ennial duration  are  generally  woody  or  other- 
wise mechanically  strengthened  and  protected, 
whereas  delicate,  leafy  or  herbaceous  structures 
are   unable  to   survive  periods  of   climatic  ad- 

DURATION  or  PERSISTENCE  IN 
TIME,  one  of  the  attributes  of  a  sensory  ex- 
perience or  an  emotional  state.  It  is  only  with 
difficulty,  subject  to  further  analysis,  if  at  all. 
The  flash  or  snap  of  a  spark  seems  to  carry 


yellower,  hi^er  or  lower  in  pitch,  or  in  the 
intensity  scale  of  brighter  or  duller,  louder  or 
more  quiet  One  of  the  cardinal  problems  of 
sensory  psycholo^,  then,  is  the  study  of  the 
properties  of  this  intrinsic  temporal  relation  be- 
tween experiences. 

In  the  first  place,  by  a  historical  development 
with  which  we  are  not  here  concerned,  we  have 
come  into  the  possession  of  instruments  which, 
through  the  mediation  of  what  we  know  as 
periodic  processes,  enable  us  to  assign  a  certain 
number  as  a  temporal  measure  to  the  phenomena 
which  we  observe.  This  number  stands  in  a 
very  close  relationship  to  our  experience  of 
duration:  tn  general  that  dattun  whicb  we  expe- 
rience as  more  lasting  will  have  a  greater  tem- 
poral measure.  The  first  taskof  the  investigator 
of  duration  is  to  determine  to  what  extent  diis 
rule  holds  good,  ano.  what  the  exceptions  to  it 
are.  It  is  foimd-  that  the  situation  here  is  in 
most  respects  parallel  to  that  in  other  series. 
There  is  in  each  sense  an  initial  limen  (see 
Limina)  below  which  a  decrease  in  the  tem- 
poral measure  produces  no  decrease  in  the  sen- 
sory duration.  In  the  case  of  light,  at  any  rate, 
although  apparently  not  of  sound,  unlike  the 
situation  in  the  intensity  series  this  lower  limen 
of  duration  does  not  approximately  coincide 
with  tbe  total  evanescence  of  alt  <  ' 


an  electrical  spark  of  just  noticeable  intensity 
lasting  1/10,000  of  a  second,  though  still  visible, 
cannot  be  distinguished  from  a  spark  likewise 
of  just  noticeable  intensity  lasting  1/100,000  of 
a  second.  In  addition  to  the  initial  limen,  dura- 
tion in  each  sense  has  a  difference  limen,  or 
just  noticeable  difference  in  duration  and  there 
IS  a  terminal  stimulus  beyond  which  increases 
in  the  temporal  measure  although  they  may  be 
correlated  with  experiences  which  enable  us  to 
place  them  in  our  temporal  system  (see  Time), 
are  no  longer  registered  by  increases  in  the 
duration  of  a  single  sense-datum.  The  initial 
stimulus  for  a  tone  of  64  vibrations  is  1/40 
second:  of  187  vibrations,  1/125  second;  of 
3,16S  vibrations  or  over,  OjO063  second.  Obser- 
vations on  the  initial  limen,  diflerence-limen 
and  terminal  stimulus  for  the  duration  of  sense- 
data  are  relatively  scanty,  but  these  same  sorts 
of  quantity  exist  for  temporal  intervals  and 
here  the  literature  is  much  more  rich.  If  the 
intervals  are  measured  between  sharp  sounds, 
the  initial  limen,  which  here  nearly  coincides 
with  the  lower  limit  of  observable  intervals,  is 
about  1/400  of  a  second.  The  difference  limen 
is  about  1/100  of  the  temporal  measure  of  the 
stimulus  when  the  latter  is  in  the  neighborhood 
of  0.3  second.  For  moderate  stimuli  Weber's 
Law  (q.v.)  is  approximately  obeyed.  The  ter- 
minal, stimulus  is  about  0.5  or  0.6  second.  The 
initial  limen  of  visual  intervals  is  about  0.005 
second,  of  tactile  (pressure)  intervals  about 
0.0002  second  For  intervals  between  sensa- 
tions of  two  kinds,  the  initial  limen,  whicb  is 
between  0.1  and  0.02  second,  varies  with  the 
order  of  the  stimuli.  While  it  is  natural  to 
suppose  that  the  initial  limen  for  sensation  dif- 
ferences of  a  gjven  sort  is  about  the  same  as 
for  sensations  of  the  sort,  it  should  be  noted 
that  this  is  not  an  a  priori  law.  Another  i]uan- 
tity  which  is  also  of  much  the  same  size  is  the 
length  of  the  liminal  experience  qua  experience. 
This  is  the  measure  by  the  chronometer  of  the 
interval  from  the  instant  at  which  the  subject 
is  aware  of  the  presence  of  the  stimulus  to  the 
instant  at  which  he  is  aware  it  is  no  longer  pres- 
enL  For  light  Kulpe  has  estimated  that  this 
period  is  about  1/20  second. 

All  the  numerical  values  here  are  based  on 
measurements  which  it  is  difficult,  in  fact  almost 
impossible,  to  make  with  any  high  degree_  of  ac- 
curacy. A  rapid  succession  of  lilce  sensations  as 
the  speed  is  increased,  does  not  at  once  fuse  into 
a  single  sensation,  but  goes  through  the  very 
complicated  phases  of  "flicker"  or  'rattle*  or 
■vibration,*  where  there  seems  to  be  superim- 
jtQsed  upon  a  sequence  of  experiences  a  new 
single  experience.  Just  when  the  sequence  com- 
pletely disappears  is  not  easy  to  ascertain.  For 
this  reason,  estimates  as  to  least  noticeable  in- 
tervals are  likely  to  have  a  probable  error 
bigger  than  the  measurement  itself.  (See  Berg- 
sow,  Hehri;  Time).  Consult  Kulpe,  'Outlines 
of  Psychology'  (tr.  London  1901);  Memnann, 
in  Phitosophischt  siudien  (VIII  Leipzig  1893)  ; 
Stem,  'Psychologic  der  Veranderungs  auffas- 
sung'  (Breslau  1898);  Titchener,  'Experimen- 
tal Psychology'  (II,  ii,  New  York  1905)  ; 
Weyer,  in  PhJotophisekf  Studien  (IX.  Leipzig 
1894)  ;  Wundt,  'GrundziiKe  der  Physiologischen 
Psychologic'   (Leipzig  1908-11). 
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easi  and  southeast  by  Cerro  Largo  and  Treinta 
y  Tres,  on  the  south  by  Florida  and  Flores,  and 
on  the  west  by  Flores  and  Rio  Negro.  It  is  the 
most  central  of  the  departments,  and  in  size  the 
third  Area,  5,527  square  miles.  A  range  o£ 
hills  divides  it  into  two  sections  or  basins,  of 
which  one  extends  northward  to  the  Rio  Negro, 
and  the  other  southward  to  the  Yi  River,  the 
department  lying  between  these  two  rivers.  Nu- 
merous streams,  rising  in  the  central  chain  of 
hilts,  flow  toward  the  south  or  north-  the 
entire  surface  is,  therefore,  well  watered,  and 
furnishes  grazing  for  a  large  number  of  cattle, 
sheep,  horses  and  mules,    i'op.  about  50,000. 

DURAZNO  or  SAN  PEDRO  DSL  DU- 
RAZHO,  Uruguay,  capital  of  the  dntartment 
of  Durazno.  it  is  situated  near  the  Yi  River 
and  is  one  of  the  principal  stations  on  the  Cen- 
tral  Uruguay  Railroad.  As  an  active  centre  for 
the  trading  of  the  neighborhood,  it  has  sub- 
stantial buildings,  a  church,  hotels  and  shops. 
Fop.  about  H,000. 

DURAZZO,  doo-rat's5  (ancient  DvutHACH- 
lUM  or  Epidamnus),  Turkey,  a  seaport  in  the 
principality  of  Albania,  on  the  Adriatic,  50  miles 
south  by  west  of  Scutari.  A  Catholic  arch- 
bishopric has  been  located  here  since  the  time  of 
Justinian.  The  chief  exports  are  raw  silk,  wool, 
oil  and  grain.  It  was  originally  founded  by  a 
colony  of  Greeks  from  Corcyra,  in  the  7th  cen- 
tury B.C.,  and  was  long  under  the  name  o£  Epi- 
damnus, the  most  important  maritime  town  of 
Illyria.  in  the  early  part  of  the  3d  century  it 
fell  into  the  hands  of  the  Romans  who  changed 
the  name  of  the  city  to  Dyrrhachium.  Ca:sar 
besieged  the  armies  of  Porapey  here.  The  By- 
zantines gained  possession  of  it  at  the  end  of 
the  4th  century,  and  made  it  the  capital  of  New 
Epirus.  The  Ostrogoths,  Bul(;arians,  Normans, 
the  house  of  Anjou  and  Venice  owned  it  suc- 
cessively. Jt  was  finally  taken  by  the  Turks  in 
1501,  who  made  it  a  part  of  the  Vitayet  of  Scu- 
tari. In  the  Balkan  War  (1912-13)  it  was  an 
important  strategic  point  because  the  Servians 
desired  it  as  an  outlet  for  their  commerce  on 
the  Adriatic.  The  final  treaty  left  it  in  the 
hands  of  the  new  principality  of  Albania  under 
the  government  of  William  of  Wie±  At  the 
outbreak  of  the  European  War,  toward  the  end 
of  July  1914.  the  pnnce  and  the  international 
commission  left  the  province  and  a  stale  of 
anarchy  followed.  Es^ad  Pasha  Topdani,  the 
recently  expelled  Turkish  ruler,  attempted  to 
establish  a  military  government  at  Durazzo,  but 
the  effort  ended  in  faJJure  (5  Oct.  1914).  The 
Austrians  finally  overran  the  country  capturing 
DurazEO  on  28  Feb.  1916.  A  few  columns  and 
marble  are  now  almost  the  only  remains  of  the 
ancient  city.  The  modem  town  is  a  poor  place 
of  about  5,000. 

DURBAN,  iir^in,  or  PORT  NATAL. 
town,  the  only  seaport  of  Natal ;  situated  on  the 
northern  shore  of  the  land-locked  inlet  known 
as  Bay  of  Natal,  the  south  end  of  which  is 
marked  by  the  fortified  bluff  and  its  lighthouse. 
It  is  the  only  city  of  Natal,  and  the  fourth  sea- 
port in  importance  in  British  South  Africa. 
Durban  has  become  known  as  a  watering  place. 
and  has  electric  street  railways  and  al!  modern 
sanitary  conveniences,  including  public  baths. 
The  centre  of  the  town  is  occupied^by  fine  pub- 
lic gardens;  there  are  also  botanical  gardens. 


art  gallery,  a  public  library,  a 
theatre,  two  parks  and  a  racecourse.  In  1910 
a  new  group  of  municipal  buildings  was  com- 
pleted at  a  cost  of  more  than  $1,500,000.  Water 
IS  brou^t  from  a  river  15  miles  distant  The 
climate,  although  exceedingly  hot  during  one  or 
two  months,  is  the  most  healthful  of  all  African 
towns.  The  harbor,  greatly  improved  by  ex- 
tensive wharves  and  dredging,  is  well  pro- 
tected and  is  sufficiently  deep  for  vessels  of 
30-foot  draft.  The  exports  of  the  port  in  1915 
totaled  $17,567,525  and  the  imports  amounted  to 
$23311,955.  Besides  having  a  good  harbor, 
Durban   derives   much    importance    from    its 

Gsition  as  the  terminus  of  two  railway  lines 
iding  into  Ae  Orange  Free  State  and  Trans- 
vaal provinces.  The  population  of  the  borough 
on  7  May  1911  was  W,187,  consisting  of  31.783 
European,  17,784  natives  and  19,620  Indians 
and  Asiatics.  The  city  was  founded  by  the 
Dutch  in  1828,  and  received  its  name  Durban 
from  Sir  James  D'Urban,  then  governor  ol 
Cape  Colony. 

DUBAR,  derTiar  (Hind  and  Pers.,  darbar. 
door  of  admittance),  in  India,  Afghanistan 
and  Persia,  a  slate  audience  at  which  important 
public  hearings  are  given,  decrees  or  decisions 
announced,  distinguished  foreign  visitors  re- 
ceived, and  treaties,  etc.,  made.  These  func- 
tions are  often  of  great  splendor  and  tmder 
British  rule  there  have  been  several  famous 
durbars  in  India.  The  first  after  the  downfall 
of  the  Mogul  empire  and  the  Mutiny  was  held 
1  Nov.  1S58  at  Allahabad  Lord  Canning  then 
announced  the  sovereignty  of  Queen  Victoria, 
and  offered  amnesty  to  all  but  actual  murderers 
of  the  English,  Each  viceroy  since  has  held 
them  to  impress  the  Hindus.  One  of  the  most 
magnificent  was  held  by  Lord  Lytton  in  1877, 
when  Queen  Victoria  took  the  title  of  empress 
of  India.  The  then  Prince  of  Wales  had  just 
been  visiting  India,  and  been  received  with 
enthusiastic  demonstrations,  and  the  viceroy 
summoned  the  feudatory  rulers  and  their  re- 
tinues to  a  great  durbar  at  Delhi,  where  the 
proclamation  of  the  new  title  was  made,  and 
festivities,  including  a  grand  ball,  games, 
parades,  nrcworks,  convocation  of  the  Indian 
orders,  etc.,  were  held  Another  of  great 
splendor  was  given  at  the  same  dty  on  I  Ian. 
1903,  to  proclaim  the  accession  of  Edward  VII. 
The  growing  native  imrest  led  King  George  V 
and  his  consort  to  visit  India  for  their  Im- 
perial coronation.  The  roost  brilliant  durbar 
in  modem  times  was  held  at  Delhi  on  12  Dec. 
1911  in  connection  with  the  coronation  cere- 
monies. Unexpected  changes  were  announced 
for  the  administration  of  India,  involving  the 
transference  of  the  capital  from  Calcutta  to 
Delhi.  The  name  *durtKir>  is  used  also  for  the  . 
audience  chamber,  as  we  speak  of  a  church 
(building) . 

DiTREN  (ancietit  HAacoDORirif),  Germany, 
town  in  Rhenish  Prussia,  on  the  Roer  and  the 
railroad  from  Aix-la-Chapelle  to  Cologne,  IS 
miles  east  by  north  of  Aix-la-OiapeHe.  It  is  of 
Roman  origin,  and  is  mentioned  under  its 
ancient  name  by  TacJtus.  In  1543  it  was 
destroyed  by  the  Emperor  Chartes  V,  at  the  head 
of  50,000  men.  Diets  were  held  here  by  Char- 
lemagne (775  and  779).  The  chief  points  of 
interest  are  the  Gothic  church  of  Saint  Anfu, 
containing  numerous  relics  of  the  saint,  wiudi 
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are  visited  yearly  by  nunieraas  pi^rims ;  the 
museum  coutainiDg  antit^uarian  ano  historical 
exhibits,  and  a  fine  public  library.  The  prin- 
cipal manufactures  are  paper,  sugar,  linen, 
cotton  goods,  machinery  and  beer.  Pop.  32,511. 
Consult  Schoop^  'Geschicfate  der  Stadt  Diiren  bis 
1S44>  (Diiren  1901),  and  <Beschreibung  des 
Bqpeviers  Diiren*  (Bonn  1902). 

DifRER,  Albrectat,  German  painter  and  en- 

rver:  b.  Nuremberg,  Bavaria,  21  May  1471; 
there,  6  April  1S28.  His  father,  Albrecht 
Diirer,  came  to  Nuremberg  in  1455  at  the  age  of 
2&  He  was  a  goldsmith  by  trade,  and  it  was 
not  long  before  he  found  employment  with  a 
well-known  burgher  of  the  city  and  master 
goldsmith,  named  Hieronymous  Holper.  In  his 
40th  year,  Diirer,  who  had  won  the  esteem  of 
his  master  both  because  of  his  fine  character 
and  diligent  devotion  to  his  duties,  married 
Helper's  dau^ter  Barbara,  then  15  years  of 
age.  He  became  a  citiien  of  Nuremberg,  a 
master  goldsmith  in  1468,  and  moved  to  a  oack 
apartment  m  the  house  of  Johanna  Pirkheimer, 
a  patron  of  arts  and  letters,  who  was  an  en- 
thusiastic lover  of  classical  learning.  Here  the 
artist  Albrecht  Diirer  was  bom,  the  second 
son  and  third  child  of  the  Diirer  family.  After 
the  death  of  Holper,  the  elder  Diirer  acquired 
the  property  on  the  street  called  Unter  der 
Vesteti,  since  renamed  Burgstrasse.  Thither 
the  family  moved  in  1475  ana  here  a  ?reat  part 
of  the  painter's  life  was  spent  Eighteen 
children  were  born  to  the  elder  AlbrediC,  of 
whom  two  survived  the  painter.  The  others 
died  before  reaching  any  grown-up  age.  It  was 
difficult  work  to  support  his  numerous  proR- 
eny.  The  younger  Durer  speaks  with  the 
greatest  admiration  and  affection  of  his  parents 
who  were  marked  by  their  piety,  simplicity  and 
earnestness  of  purpose  which  earned  them  the 
well-deserved  esteem  of  their  fellow-citizens. 
After  attending  sdiool  where  he  learned  to 
read  and  write  and  understand  a  little  of  Latin 
Albert,  who  was  his  father's  favorite,  worked 
with  him  in  the  goldsmith  shop  and  learned 
that  trade.  But  he  soon  manifested,  at  a  very 
early  age,  a  natural  predilection  for  drawing 
and  painting.  A  likeness  of  himself  drawn 
with  the  use  of  a  mirror  at  the  age  of  13  is 
remarkable  for  its  charming  clarity  of  outline 
and  its  expressiveness.  A  year  later,  he  made 
another  cfrawing,  of  the  'Virgin  and  the 
Child,'  which,  in  spite  of  defects  of  drawing, 
shows  fine  emotional  promise  in  its  tenderness 
and  gracefulness.  Accordinely,  in  I486,  the 
clever  boy  was  apprenticea  to  the  painter 
Michael  Wohlgemuth  for  three  years. 

Painting  and  drawing  in  Germany  at  this 
period,  especially  at  Nuremberg,  were  very  pop- 
ular and  distinguished  crafts.  Under  the  pat- 
ronage of  the  burgher  and  peasant  classes,  the 
wood-cut  and  copper  engraving  began  to  turn 
toward  the  life  and  customs  of  the  people  for 
its  inspiration.  Pictures  were  used  in  books 
as  a  means  of  instructing  the  illiterate.  Reli- 
gious paintings  donated  to  the  Church  by  the 
wealthy  citizens  made  room  on  their  canvasses 
for  their  donors  in  _conlemplative_  attitudes. 
Port  raj  f  and  genre  painting  found  its  sources 
here.  The  artist  was  esteemed  as  a  very  clever 
artisan  who  wielded  his  tools  for  the  benefit 
and  glory  of  the  people  about  him,  rather  than 
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as  a  soul  aloof,  superior  and  apart  from  the  life 
of  the  time,  painting  or  drawing  under  the  pat- 
ronage of  lords  and  high  church.  Each  master 
artist  had  his  apprentices  aud  journeymen,  as  did 
other  artisans;  and  ihey  assisted  him  in  cutting 
his  drawings,  securing  orders  and  selling  prints. 
this    wholesooie    environment    that 


,   he  began  his  Wanderjahre. 


book  with  studies  of  people,  pictures  and  land- 
scapes. At  Colmar,  he  probably  came  into  con- 
tact with  Schongauer;  and  he  studied  also,  it 
la  aaid,  at  Basel  and  Strassburg.  Late  in  1493 
or  early  in  1494,  Diirer  arrived  at  Venice,  at  a 
time  when  the  reawakening  of  the  classical 
spirit  was  combining  with  modem  theories  of 
exact  proportion  to  developing  orwnal  forms 
of  art  in  the  woric  of  Mantegna,  the  two  Bel- 
linis  and  Jacopo  de  Barbari.  In  1494,  his  jour- 
neys ended  and  he  returned  home.  He  then 
married  Agnes  Frey,  the  daughter  of  a  wealthy 
burgher,  Hans  Frey,  a  very  versatile  and  bril- 
liant man.  The  pictures  of  Diirer's  wife  repre- 
sent her  as  a  modest,  comely  honsewife.  In 
spite  of  Pirkheimer's  irascible  testimony  as  to 
the  sharpness  of  her  tongue,  and  the  shrewish- 
ness of  her  disposition,  there  is  every  reason 
to  believe  that  the  marriage  was  happy  after 
the  fashion  of  the  quiet  uneventful  domestic 
life  of  the  dh.  Diirer  moved  with  his  wife  to 
the  home  of  his  aged  parents  and  settled  there 
as  a  master  artist,  busy  with  the  pressing  task 
of  supporting  both  himself  and  his  parents. 

The  prooucts  of  this  period  (from  the  es- 
tablishment of  his  studio  to  1505)  are  numer- 
ous, althou^  there  is  some' confusion  as  to 
the  authenticity  of  a  large  number  of  engrav- 
ings and  lesser  paintings  attributed  to  him. 
The  doubtful  ones  cannot  be  mentioned  here. 

The  example  of  Wohlgemuth  is  clearly  seen 
in  his  earlier  works,  together  with  some  dis- 
tinct traces  of  the  influence  of  Mantegna  and 
a  conscious  striving  for  the  better  grasp  of  per- 
spective and  human  proportions  gained  from 
Jacopo  de' Barbari,  an  Italian  painter  practis- 
ing at  Muremberg  after  1500.  "The  large  works 
of  this  period  (prior  to  his  second  visit  to 
Venice  in  1S05)  are  mainly  altar-pieces.  A 
comparison  of  some  of  the  rough  drafts  with 
the  final  canvas  show  distinctly  that  the  de- 
sign and  the  main  figures  are  probably  the  only 
parts  which  can  be  rirfit fully  assigned  to 
Durer.  The  mass  of  detail  was  doubtless  exe- 
cuted by  the  various  members  of  his  studio. 
The  Dresden  altar-piece,  depicting  the  Virgin 
in  the  centre,  with  Saint  Sebastian  and  Saint 
Antony  on  either  side,  shows  extreme  care  in 
execution  and  is  homciv  and  naive  in  its  simple 
representation  of  the  life  of  fte  holy  family. 
The  Saint  Viet  altar-piece  is  inferior  in  per- 
spective and  weaker  in  color  effects.  It  is  a 
crowded  representation  of  the  descent  from  the 
cross,  too  naturalistic  in  its  suffering  and  in- 
harmonious. The  Holzschuler  'Descent  from 
the  Cross*  in  the  Moritskappelle  in  Nuremberjc 
gains  in  dignity  and  simplicity.  The  best  of 
this  group  of  studio  paintings  is  the  Paum- 
gartner  altar-piece  from  the  church  of  Saint 
Catherine  in  Nuremberg  (now  at  the  Pina- 
kothek  in  Munich)  depicting  the  nativity  of' 
Christ      In    the    wings    are    the    figures    of 
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knights  in  full  armor,  who  are  evidently  the 
donors,  rroresenling  Saints  George  and  £u- 
stachius.  To  this  period  of  his  art  belongs 
also  'The  Adoration  of  the  Magi'  (Uf&zi  Gal- 
lery). It  shows  decided  improvement  in  per- 
spective, composition  and  dignity.  The  colors 
are  fresh  and  harmonious;  the  outlines  deli- 
cate and  clear.  But  it  is  in  the  portraits  of 
this  period  that  Dijrer  hints  at  the  realistic  di- 
rection which  his  later  works  were  to  take. 
Uost  striking  are  the  two  of  himself.  One, 
painted  in  1498  (now  at  Madrid),  shows  a 
young  man  attired  in  the  gay  garb  of  the  lav- 
ish fashion  of  the  time.  Long  fair  hair  frames 
a  gentle,  refined  and  sensitive  face.  The  other, 
dated  1500  (Munich),  depicts  a  more  mature 
face  with  luxuriant  beard  and  hair  and  direct, 
fixed  eyes.  Dignity  and  great  sensitiveness 
are  combined  in  the  calm  expression.  Two 
portraits  of  his  father,  one  in  the  Uf&zi  (1490) 
and  the  other  at  the  National  Gallery,  London 
(1497),  show  but  a  passing  resemblance  to  the 
artist  The  sense  of  increased  age  is  carried 
in  the  second  by  a  realistic  use  of  shade  and  in 
the  now  listless  hands  —  which  in  the  first  por- 
trait are  strong  and  vigorous.  Other  poriraits 
arc  those  of  Frederick  the  Wise  of  Saxony 
(Berlin) ;  of  the  'Furlegerin,'  a  lovely  young 


Sri  with  masses  of  rich  golden  hair   (Royal 
allery  at  Augsburg),  of  which  two  copies  of 
disputed    authenticity    exist    at    Munich    and 


Frankfort;  Oswald  Krel!  (1499,  Pinakothek 
Munich)  ;  and  the  Imperial  Councillor,  Sextus 
OeUiafen  (1503),  copies  of  which  are  in  the 
Derschau  collection  and  in  the  library  of  the 
university  at  Wtirzburg;  Another  unique 
painting  of  the  year  1500  is  <Hercules  Battling 
with  the  Stymiihalian  Birds*  in  the  Germanic 
Museum  at  Nuremberg.  It  is  highly  important 
as  an  indication  of  the  struggle  awakening  in 
the  artist  as  he  began  to  be  conscious  of  the 
wealth  of  material  in  tiieme  and  convention 
which  was  being  rediscovered  with  the  renais- 
sance of  classical  study. 

Diirer's  first  experiments  in  wood-cuts  were 
copied  after  Wohlgemuth.  After  a  few  pre- 
liminary pieces,  there  appeared  his  16  illustra- 
tions for  the  'Apocalypse'  (1498),  a  German 
and  Latia  edition.  The  series  is  full  of  action, 
vivid  in  imagination  and  composition ;  intensely 
realistic,  even  where  incorrect  in  drawing.  The 
whole  is  permeated  by  the  awakening  religious 
fervor  of  Germany  —  the  intense  desire  to  in- 
vigorate Christianity  once  more;  and  is  brim- 
mmg  with  joyous  youthful  faith  in  the  possi- 
bility of  accomplishing  that  result.  In  the 
clanty  of  the  prints,  the  artistic  handling  of 
liglkt  and  shade  and  the  subtle  rendering  of 
texture,  Diirer  sets  a  new  standard  for  the  en- 
gravers' art.  Others  of  his  cuts,  though  of  a 
little  later  date,  are  seven  of  the  series  of  the 
'Great  Passion';  part  of  'The  Holy  Family' 
and  part  of  the  'Life  ai  the  Virgin.' 

In  his  copper  engravings,  Diirer  likewise 
shows  the  effect  of  various  influences  at  work 
in  his  desire  for  self-expression  by  means 
of  the  conventions  he  had  acquired  both 
at  Nuremberg  and  in  Italy,  The  careful 
study  of  human  proportions  is  the  key  to  the 
copper  plates  of  this  period.  Of  special  note 
arc  some  early  Madonnas.  'Saint  Sebastian,' 
the 'Old  Man's  Dream.>  'Saint  Eustace.'  'Nem- 
esis,*   'Adam  and   Eve,>    'The  (Jreat  Horse' 


and  'The  Little  Horse.'  There  are  also  a 
few  mythological  themes — wood-cuts  for  class- 
ical books  and  for  the  private  possession  of 
the  group  of  humanists  who  began  to  carry 
Italy  s  past  treasures  into  (^rmany.  From 
men,  such  as  the  old  Dr.  Kartmann,  Schedcl, 
Konrad  Celtes  and  Wiltibald  Pirkheimet, 
Diirer  must  have  received  constant  stimulation 
and  encouragement  With  the  last-named 
classicist  the  artist  formed  a  deep  and  lasting 
friendship,  the  influence  of  which  cannot  be 
overvalued. 

Diirer  made  his  second  journey  to  Venice 
in  1505,  to  remain  for  nearly  two  years.  There 
has  been  much  dispute  as  to  the  cause  of  tliis 
journey,  but  sufficient  proof  has  been  brou^t 
forward  to  invalidate  Vasari's  assumption  thai 
the  motive  was  the  protecticu  of  an  abused 
copyright  on  his  wood-cuts.  The  most  prob- 
able reasons  were  his  desire  to  escape  a 
plague  at  Nuremberg,  to  find  a  market  for  his 
works  and  to  execute  an  altar-piece  for  the 
church  of  Saint  Bartholomew  at  the  order  of  a 
German  colony  at  Venice,  For  the  fulfilment 
of  this,  Durer  painted  his  'Feast  of  the  Rose 
Garlands'  (Prague).  The  Pope  and  the  em- 
peror are  represented  kneeling  oefore  the  Vir- 
gin and  Child,  a  crowd  of  saints  kneel  in  tht 
bad^round,  where  the  artist  and  donor  are 
also  depicted,  while  cherubs  bearing  garlands 
of  roses  float  above.  In  Venice,  Durer  met  the 
elder  Bellini  for  whom  he  had  the  warmest 
praise.  Other  large  religious  pieces  painted 
during  his  Venetian  visit  are  'The  Virgin  and 
Child  with  the  Goldfinch'  (Berlin)  ;  and  'Christ 
Disputing  with  the  Doctors,'  an  unsatisfactory 
and  hasty  work.  The  best  products  of  those 
eventful  months  are  several  smaller  portraits 
of  Italian  types.  From  the  letters  to  Pirk- 
heimer,  we  receive  an  accurate  account  of  the 
busy  and,  on  the  whole,  happy  time  Durer 
spent  in  Italy,  His  health  profited  by  the 
milder  climate;  and  the  adminng  courtesy  of 
the  Italians  afforded  him  great  satisfaction. 
He  had  intended  to  visit  Mantegna  at  Mantua, 
but  the  old  master  died  before  his  pupil  ac- 
complished this  pilgrimage,  and  Diirer  returned 
in  1507  to  Nuremberg, 

The  years  from  1507-20  in  his  native  town 
were  filled  with  hi^  honors  and  praise.  His 
fame  became  widespread  all  over  Europe  and 
all  the  grreat  men  of  the  world  sought  his  ac- 
quaintance. His  paintings  showed  increai^d 
breadth  of  treatment,  more  delicate  shading 
and  coloring.  'Adam  and  Eve*  is  a  triumph 
in  the  study  of  the  nude.  The  original  dip- 
tych is  now  in  the  Pitti  (Gallery  at  Florence. 
The  copies  at  Madrid  and  Mayence  also  laj- 
claim  to  authenticity.  In  1508  he  painted  "Tte 
Massacre  of  the  Ten  Thousand  Saints'  (in 
the  reign  of  Sapor  II  of  Persia)  which  hanfrs 
now  in  the  Imperial  Gallery  at  Vienna.  It  was 
painted  at  the  order  of  the  Elector  Frederick 
of  Saxony.  The  ghastly  subject  is  depicled 
with  great  truthfulness  m  anatomy  against  a 
lovely  landscape  background.  The  <^Virgin  with 
the  Iris'  is  evidently  a  school  picture,  since 
the  work  is  not  uniform._  It  is  on  the  whole 
inferior  to  the  'Assumption  of  the  Virgin.'  a 
tript5'ch  painted  for  Jacob  Heller  of  Frank- 
fort. This  picture  occupied  the  artist  for  a 
long  time  —  he  spent  special  pains  to  rein- 
force the  colors  and  to  execute  the  details  with 


all  I       . 

in  die  church  of  the  Dominicans  a.t  Frankfort, 
but  was  eventually  bought  by  Maximilian  of 
Bavaria  in  1615  and  dntroyed  by  fire  in  1674, 
The  Dominicans  had  replaced  it  by  a  copy 
which  was  faithfully  and  carefully  rendered; 
and  from  this,  togenier  with  numerous  studies 
left  by  the  artist,  we  are  able  to  forro  an  esti- 
mate of  the  great  value  of  tins  wot^  There 
is  no  doubt  that  the  best  effort  of  his  varied 
training  combined  here  to  produce  an  effect 
at  once  realistic,  delicate  ancl  spiritual.  In  the 
foreground  the  Apostles  ace  gnthered  about 
the  tomb  of  the  Virgin.  A  broad  landscape 
carries  the  eye  into  the  distance,  while  above, 
the  Virgin  appears  between  Christ  and  God 
who  Uft  the  crown  above  her  bent  bead.  Gay 
little  chembs  with  variously  colored  wings  sur- 
round them.  Of  great  originality  and  preci- 
sion is  the  religious  painting  of  ISIl,  'Adora- 
tion of  the  Trinity*  now  in  the  Imperial  Gal- 
lery at  Vienna. 

In  wood-cuts,  Diirer  now  completed  his  se- 
ries of  the  'Great  Passion'  and  'The  Life  of 
the  Virgin.'  The  later  ones  are  superior  in 
design  and  in  breadth  of  handling.  The  <Uass 
of  Saint  Gregory,'  the  'Saint  Christopher,'  the 
'Holy  Fami&'  are  single  cuts  of  this  period. 
The  'Little  Passion'  in  37  wood-cuts  appeared 
in  l5ll  and  was  executed  likewise  in  copper  in 
the  succeeding  year.  Infinite  variety  of  con* 
cepcion  and  splendid  imagination  mark  these 

In  copper  engrayin^,  his  three  grntest 
masterpieces  were  achieved:  'The  Knight' 
(1513) ;  'Melancolia'  and  'Saint  Jerome  in  his 
Study'  (1514).  Durer  reaches  heights  in  vig- 
orous handling  of  the  bodies  and  the  depth  of 
emotional  expression  and  the  carefully  studied 
light  effects.  About  this  time  also,  Diirer  be- 
gan his  experiments  in  dry-point  and  acid 
etching  and  produced  severu  notable  studies. 
Under  the  patronage  of  the  Emperor  Maxi- 
milian he  executed  in  wood  'The  Triumphal 
Procession,'  'The  Triumphal  Arch,'  in  which 
work  he  doubtless  employed  many  helpers.  The 
pen  sketches  In  the  emperor's  prayer-book  are 
preserved  at  Munich  and  Besan^on.  A  por- 
trait of  Maximilian  is  also  one  of  his  finest 
walks.  Several  smaller  coppei-  engravings 
conclude  the  work  of  the  artist  until  the  death 
of  his  greatest  patron  and  friend  in  I5I9. 

In  1520,  Durer  journeyed  with  his  wife  to  the 
Netherlands,  in  order  to  gain  further  patron- 
age. A  journal  of  his  travels  supplies  us  with 
information  concerning  the  various  events.  He 
visited  Erasmus  at  Antwerp  and  throughout 
his  travels  was  received  with  honor  and  ac- 
claim. After  attending  the  coronation  of 
Charles  V  at  Aachen,  his  journey  led  him  to 
NijmweRcn,  Brussels,  Ghent  and  Zealand. 
Diirtr  filled  his  sketch-book  with  studies  of 
the  things  he  had  seen  and  notes  of  ideas  for 
new  worics.  In  1521  we  find  him  back  in  Nu- 
remberg much  enfeebled  in  health.  Reli^ous 
themes  seem  to  have  occupied  him  mainly  in 
this  last  period.  Numerous  studies  and  sketches 
are  preserved,  showing  his  plans  tor  new 
groups.  These  include  drawings  of  the  Virgin, 
a  'Crucifixion,'  the  'Apostles'  (1523),  Pinta- 
tothek,  Mnmch),  all  admirable  studies  in  ex- 
pression and  temperament,  which  he  pre- 
sented  to  the  Cormcil  of  Nuremberg  in  1526 


and  was  later  sent  to  MaximiKan  of  Bavaria 
(1627).  'The  Adoration  of  the  Magn*  is  also 
a  fine  pen-drawing,  wonderfully  simple,  realis- 
tic and  expressive.  Copper-engraved  portraits 
of  Hieronymous  Holzschuler,  PirJdieimer, 
Melanchtbon,  Erasmus,  Frederick  the  Wise  and 
die  Cardinal  of  Mainz  are  the  best  of  his  line 
engravings  of  his  last  years.  Smaller  wood- 
cuts also  survive  —  coats -of -arms,  book  illu^ 
trations,  etc.,  for  his  friends.  Durer  was  sym- 
pathetic with  the  Reformation  and  a  warm  ad- 
mirer of  its  leaders,  especially  of  Uelanchthon, 
but  he  remained  aloof  irom  Uie  slirrii^  coBtror 
versies  of  the  times  and  probably  adhered  to 
the  Wittenberg  confession  of  faith  ttntil  kU 
death. 

Durer  busied  himself  also  in  this  period 
with  theoretical  works  on  ar^  two  of  which 
were  published  during  his  lifetime,  one  on 
geometry  and  perspective  (1525) ;  and  one  on 
fortification  (1527).  A  work  on  human  pro- 
portions appeared  posthumously.  For  a  long 
time  the  artist  had  been  suffering  from  an  in- 
termittent fever,  which  b^ran  to  sap  hit 
strength  as  early  as  1507.  He  is  represented 
in  a  drawing  indicating  the  source  of  his  dis- 
ease with  his  hand.  The  features  are  consid- 
erably wasted  and  wan  and  show  the  effect  o( 
Ereat  suffering.  Diirer  died  suddenly.  Pirk- 
cimer  writes  with  great  bitterness  of  the  fact 
that  his  dear  friend  passed  away  without  a 
final  farewell.  He  was  buried  at  Nuremberg 
in  the  vault  of  his  wife's  family  in  Saint  John^ 
cemeteiy. 

The  development  of  Ddrer's  style  is  interest- 
ing to  trace.  Throughout  his  work  there  is 
apparent  the  constant  struggle  of  the  artist  10 
free  himself  from  the  stiff  formal  conventions 
of  the  old  school ;  to  enrich  his  art  by  con- 
scious striving  for  perfection  of  perspective 
and  proportion.  Continuous  study  of  old  and 
new  forms,  conscientious  self-criticism  and 
friendly  intercourse  with  brilliant  minds  devel- 
oped that  power  for  intellectual  and  artistic 
realism  which  characterises  those  works  on 
which  his  claim  to  renown  is  justly  tnsed 

The  drawings  of  Durer  may  be  studied  best 
at  the  Albertina  Museum,  Vienna,  Good  col- 
lections are  to  be  found  also  at  the  Berlin  Mu- 
seum and  the  British  Museum.  The  rest  are 
scattered  through  the  museums  of  Germany; 
some  are  in  the  collections  at  Basel,  Dresden, 
Florence,  Milan  and  Oxford;  numbers  are  in 
private  collections. 

Bibliography. —  IMrcr's  letters  and  diarie* 
were  partly  published  by  Von  Murr  in  'Jour- 
nal inr  Kunstgeschichte'  (Nuremberg  1785-87)  : 
by  Campe  (ib.  1827)'  Thausing  (1872):  and 
fully  in  Lange  and  Fuhse's  'Durer's  sdirift- 
liche  Nachlass'  (Halle  1893).  There  is  a 
great  fund  of  separate  works  on  the  artist,  of 
which  there  is  a  careful  Wbliography  tv  Singer 
H.  W.,  'Versnch  eirer  Diirer  — Bibliographie' 
(Strassburg  1903).  The  best  are  by  Bartsch, 
<Lc  Peintre-Graveur*  (Vol,  VII,  Vienna 
1808) ;  Thausing  (2  vols.,  Leipzig  1884,  English 
translation  by  Eaton) ,  a  scholarly  work; 
Wolfflin,  'Die  Kunst  Albrecht  Diirers'  (Ber- 
lin 1907).  His  prints  have  been  published  in 
*The  Publications  of  the  Durer  Society* 
(1898-1908)  ;  his  drawings  in  the  Albertina  by 
SchSnbninner  and  Hader  (Vienna  1895  Ct 
seq.);  Colvin,  in  'Ninety-Three  DrawJtqgS  of       j 
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)  have  been  published  by  Galichon  (Paris 
184641);  Duplessis  (ib.  1877);  Copper-eti- 
sravings  by  Ltibke  (Nurembei^  18/6)  and 
Leitschub  (ib.  1900). 

Rose  BoocHEVER, 
Ediloriat  Staff  of  The  Americana. 

DURESS,  da'rts  or  dfi-ris'  ritai.  dureMO, 
Lst  durilia,  oeriv,  of  dttrits,  hard),  restraint  of 
Kbeny,  fear  of  personal  injuiy,  or  restraint  of 
the  person  or  gcmds.  In  its  widest  sense  duress 
is  now  said  to  include  all  instances  where  a 
condition  of  mind  pf  a  person  caused  by  fear 
of  personal  injury  or  loss  of  limb  or  injury  to 
each  person's  wife,  child  or  husband  is  produced 
by  the  wrongful  conduct  of  another,  lenderiag 
such  person  incompetent  to  contract  with  the 
cxcrase  of  his  free-will  power,  (1)  Duress 
of  persons.  This  is  exercised  either  by 
incarceration  or  by  unlawful  threats  or 
menaces,  durtis  ptr  minas;  in  either  case 
the  overt  act  must  consist  in  compelling  an 
unwilling  person  to  do  some  act,  as  to  execute  a 
deed  or  commit  an  offense;  in  such  cases  the  act 
is  invalid  and  excusable.  In  a  broader  sense, 
duress  is  charged  by  the  law  when  a  person  in 
extreme  poverty  or  distress  is  induced  to  seek 
alleviation  by  assuming  an  obligation.  Yet  the 
deed  signed  or  the  contract  made  under  duress 
is  not  void,  though  voidable  at  the  will  of  the 

Rrty  compelled  to  execute  or  assume  it.  (2) 
iress  of  goods  refers  to  the  case  of  one  who 
is  compelled  to  pay  money  for  the  release  of 
goods  unlawful/  detained.  Duress  may  be 
charged  to  the  collector  of  a  port  who  charges 
unauthorized  duties. 

DURET,  dii-rft'  FnnciBque,  French  sculp- 
tor: b.  Paris,  19  Oct  18W;  d.  there,  2S  May 
1665.  He  studied  sculpture  in  Paris;  in  1823 
he  won  the  Roman  prize,  and  gained  a  gold 
medal  in  1831  by  bis  'Mercury,  Inventor  of  die 
Lyre,'  which  recalled  somewhat  the  refined 
modernity  of  Canova.  Indeed,  Canova  seems 
to  have  been  rather  the  source  of  inspiration  to 
him  than  the  models  of  the  antique.  In  1833 
he  produced  'The  Neapolitan  Fisher  Dancing 
the  Tarantula,*  a  work  of  life-like  realism,  of 
perfect  elegance  and  the  most  refined  modeling, 
which  is  his  masterpiece  and  stands  in  the 
Louvre.  In  the  same  gallery  is  his  'Improvisa- 
tore  Singing  a  Love-Song'  (1836),  a  replica  of 
which  is  in  the  city  museum  of  Leipiig.  For 
the  museum  at  Versailles  he  executed  statues 
of  Uoliire,  Dtmois  and  Richelieu;  for  the 
Madeleine  figures  of  Christ  and  Saint  (^brieL 
The  gallery  of  seven  chimneys  in  the  Louvre 
is  adorned  by  his  'Victory,'  and  for  the  foyer 
of  the  Th&tre  Frani;aise  he  executed  statues  of 
*  Tragedy'  and  'Comedy'  and  a  figure  of 
Rachel,  the  actress.  In  1860  he  comidcted  the 
monumental  fountain  on  the  Place  de  Saint 
Michel  in  Paris.  It  is  surmounted  by  a  figure  of 
'St.  Michael  the  Dragon- Slayer.'  As  professor 
in  the  ficoles  des  Beaux  Arts,  his  energies  were 
concentrated  on  the  task  of  teaching  and  he  pro- 
duced few  original  works;  those  which  he  has 
left  are  good  exam^es  of  modem  French  sculp- 
ture with  its  ease,  its  demonstrative  nuidity  and 
dramatic  point,  which  take  the  place  of  the 
serenity  and  severe  but  flawless  grace  of  the 
Greek  masters.  He  was  elected  a  member  of 
the  Institute  in  1845. 


DURFBB,  Tbommi,  American  jurist:  h. 
Tiverton,  R.  I  6  Feb.  1836;  d.  Providence.  R.  I, 
6  June  1901.  He  was  graduated  at  Brown  Uni- 
versity 1846;  was  admitted  to  the  bar  1848; 
reporter  of  the  Rhode  Island  Supreme  Coart 
1849-53;  presiding  judge  of  the  Court  of  Mag- 
istrates 1855-60;  speaker  of  the  Rhode  Island 
house  of  representatives  1863-65;  associate  jus- 
tice of  the  Rhode  Island  Supreme  Court  1865- 
75,  and  chief  justice  187S-91,  when  he  retired. 
He  was  elected  a  trustee  of  Brown  University 
1875.  and  its  chancellor  l«79-8a.  He  published 
'Reports  of  (^ses  in  the  Supreme  Court  of 
Rhode  Island'  (1851-53);  'Treatise  on  the 
Law  of  Highways'  (1857),  begun  by  j.  K. 
Angell;  'The  Village  Picnic  and  Other  Poems' 
(1872)  -  'Gleaninn  from  the  Judicial  History  of 
Rhode  Island'  (1883) ;  'Some  Thoughts  on  the 
Constitution  of  Rhode  Island'  (1884),  and  sev- 
eral orations  on  public  occasions. 

OIJRPEY,  dtr'fl,  Thotnu,  commonly 
known  as  "Ton  D'UnraY,*  English  dramatist 
and  poet:  b.  Exeter,  1653;  d.  London,  26  Feb. 
1723.  He  was  a  good-natured,  simple-hearted, 
thoroughly  vulfrar  and  unlitcrary  writer.  His 
dramas,  comedies,  operas,  tragedies  and  songs 
are  like  what  Sancho  Pania  would  have  written 
if  he  had  taken  to  letters.  Many,  like  'The 
Siege  of  Memphis'  (1676),  a  tragedy,  and  'The 
Plotting  Sisters'  (IWl),  a  comedy  are  verbose; 
others,  like  the  'Songs  OmiJete'  (1W9),  are 
of  virginal  simplicity,  but  not  of  virginal  mod- 

DURQA,  door'ga,  or  PARVATI  ^Sanskrit, 
*The  Inaccessible  One*),  a  Hindu  divmity,  one 
of  the  names  given  to  tne  consort  of  Siva  when 
she  appears  to  inspire  fear.  She  is  generally 
rtpresented  with  10  arms.  In  one  hand  she 
holds  a  spear,  with  which  she  is  piercing 
Mahisha,  the  chief  of  the  demons,  the  killing  of 
whom  was  her  most  famous  exploit;  in  another 
a  sword :  in  a  third  the  hair  of  the  demon  chief ; 
and  in  others  the  trident,  discus,  axe,  club  and 
shield.  A  great  festival  in  her  honor,  the  Dur- 
gapuja,  is  celebrated  annually  in  Bengal  with 
wild  orgies  about  the  beginning  of  October  and 
lasts  for  about  10  days  in  all.    See  Siva,  Devi. 

DURGAH,  The,  a  famous  tomb  built  for 
the  Sheikh  Selim-Chisti,  at  Futtehpore,  near 
Agra,  in  Hindustan.  It  was  erected  at  a  cost  of 
37  lacs  of  rupes,  or  $1,750,000.  The  tomU  as 
well  as  a  canopy  six  feet  hi^  which  covers  it,  is 
made  of  mother-of-pearl.  The  floor  is  of  jaspei 
and  the  walls  of  white  marble  inlaid  with  cor- 
nelian. The  screens  of  marble  surrounding  the 
building  are  the  most  beautiful  in  India.  They 
are  single,  thin  slabs  about  eight  feet  square  and 
wrought  into  such  intricate  open  [tatterns  that 
they  appear  as  having  been  woven  in  a  loom. 


House  of  Commons  as  Liberal  member  for 
Durham  in  1813.  An  ardent  reformer,  he  was 
known  as  "Radical  Jack,"  favored  in  1819 
shorter  Parliaments,  was  a  supporter  of  Queen 
Caroline,  and  refused  to  accept  a  qualified 
Catholic  emancipation.  In  1628  he  was  created 
Baron  Durham,  and  in  1833  Viscount  Lambton 
and  Earl  of  Durham.  He  held  the  office  of 
Lord  Privy  Seal  in  the  Cabin^  of  Lor^  Gt^ 
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of  the  boctr  of  Saint  Cuthbert  by  the  monks  of 
Lindisfarne,  driven  from  Holy  Island  by  Danish 
marauders,  and  who  built  a  chap«l  here  tr 


traardinaiy  to  the  courts  of  Vienna,  Beriin  and 
Saint  Petersburg  and  Ambassador  Extraordi~ 
miy  and  Plenipotentiary  at  Saint  Fetersbui^ 
1835-37. 

Durham  was  appointed  on  30  Uarch  1838 
governor-in-chief  of  all  the  Canadian  provinces 
and  hi^  commissioner  in  Lower  and  Upper 
Canada,  and  this  post  he  held  till  1  November  in 
that  year.  The  situation  he  had  to  meet  on  his 
arrival  on  27  May  was  grave  and  menacing. 
The  rebellions  had  been  crushed,  but  in  botn 
provinces  there  was  intense  irritation  against  the 
authorities,  and  there  was  threatened  trouble  on 
the  international  border,  which  was  abetted  by 
the  state  governments.  Durham  succeeded  in 
securing  «e  co-operation  of  the  Washington 
government  in  .maintaining  peace.  He  passed  an 
ordinance  on  28  ^une  banishing^  to  Bermuda 
certain  of  the  prisoners  taken  in  the  Lower 
Canada  Rebellion  of  1837;  but  this  measure  was 
assailed  in  the  British  Parliament  as  beyond  the 

Ewers  of  Durham's  commission;  the  Prime 
Inister,  Lord  Melbourne  offered  only  a  half- 
hearted defense,  and  in  the  end  the  ordinance 
was  disallowed.  Durham  felt  he  had  been  be- 
trayed by  the  ministers  who  had  appointed  him, 
and  at  once  resigned,  issuing  at  the  same  time  a 
proclamation  vindicating  hu  conduct  On  his 
return  he  busied  himself  with  the  prei^ration  of 
his  'Report  on  the  Affairs  of  British  North 
America,*  perhaps  the  most  important  state 
paper  ever  issued  on  the  principles  of  colonial 
government.  For  the  evils  that  existed  in  the 
Canadas  he  proposed  the  introduction  of  ~~ 
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_._..,..  e  majority  in  the  elec- 
tive assembly,  the  union  of  the  Canadas,  munic- 
ipal government,  state-aided  immigration,  the 
repeal  of  the  laws  on  the  clergy  reserves  and 
formation  of  an  inter-colonial  railway,  Dur- 
ham's policy  in  the  extension  of  colouial  self- 
government  came  to  fruition  under  (he  adminis- 
tration of  his  son-in-law.  Lord  Elpn,  and  has 
since  been  applied  to  all  the  British  overseas 
dominions.  *In  1839  Durham  became  chairman 
of  the  New  Zealand  Colonisation  Company  and 
thus  had  a  part  in  the  early  settlement  of  that 
British  colony.  Consult  the  'Life  and  Letters 
of  Lord  Durham,'  edited  by  Reid. 

DURHAM,  one  of  the  three  English  coun- 
ties called  counties  palatine.  Area,  649^44 
acres.  The  soil  is  productive  and  good 
cmps  of  wheat,  cats,  poiatoes  and  turnips 
are  raised.  There  is  more  coal  mined  m 
Durham  than  in  any  other  county  of  Eng- 
land, and  lead  and  iron  mines  are  worked. 
Some  of  its  manufactories  are  ironwoilcs,  pot- 
teries, linen-  and  woolen-mills,  glass  and  chem- 
ical works.  Shipbuilding  is  an  important  in- 
dtntry.  For  parliamentary  purposes  the  county 
is  divided  into  eight  divisions.  Pop.  1,369,860. 
.  DURHAM  (ancient  Dunkolme)_,  England, 
city  and  parliamentary  borough,  capital  of  the 
county  of  the  same  name,  on  the  river  Wear 
14  mites  south  of  Newcastle.  It  is  celebratea 
for  its  noble  cathedral,  which  stands  in  a  fine 
situation  on  wooded  banks  of  the  river,  the 
site  of  which  was  chosen  as  the  resting-place 


to  the  middle  of  the  16th  century.  It  il 
feet  long,  ihe  greatest  height  within  the  build- 
ing is  84  feet  and  the  central  lower  is  218  feet 
high.  The  venerable  Bede  is  buried  within  its 
precincts.  The  castle  was  founded  by  William 
the  Conqueror  in  1072.  The  University  of 
Durham  was  founded  by  Oliver  Cromwell  in 
1646,  suppressed  at  the  Restoration  and  recon- 
stituted m  1&33.  The  battle  of  Neville's  Cross 
was  fought  close  b^,  in  1346,  resulting  in  the 
defeat  of  the  invading  Scots.  Four  mileB  west 
is  the  Roman  Catholic  College  of  Saint  Cuth- 
bert, Ushaw,  founded  after  (he  religious  orders 
were  driven  from  Douay  during  the  French 
Revolution.  The  city  is  the  scat  of  an  Ai^Iicsn 
bisbropric  and  returns  a  member  to  Parliament. 
Pop.  17.550.  Consult  Leighton,  'Memorials 
of  Old  Durham>  (1910)  ;  Kitchin,  'Story  of  the 
Deanery'   (1912). 


roads;  26  miles  northwest  of  Raleigh.  It  is  a 
tobacco  and  cottoo-Rrowing  centre,  and  the  seat 
of  Trinity  College  (Methodist  Episcopal  Sou[h}. 
The  city  has  also  a  school  of  fine  art  and  a  con- 
servatory of  music,  a  public  library  and  Watts 
HospitaL  The  government  is  administered 
under  a  charter  of  1899  iriiich  provides  for  a 
m^or,  chosen  every  two  years,  and  a  city  coun- 
cil, elected  on  a  general  ticket  Settled  about 
1855,  Durham  was  incorporated  in  1869  with  a 
population  of  200.  The  manufacture  of  a  fa- 
mous brand  of  smoking  tobacco  is  the  staple  in- 
dustry of  the  place.  There  are  also  cotton 
mills,  sash  and  blind  factories,  foundries,  a  fer- 
tilizer factory  and  other  industries.  The  United 
States  census  of  mannfactnrers  for  1914  showed 
within  the  dty  limits  62  industrial  establish- 
ments of  factory  grade,  emplc^ng  5,4^  per- 
sons ;  4.764  being  wage-earners,  receiving  annu- 
ally a  total  of  $1,501,000  in  w^s.  The  capital 
invested  aggregated  $17,752,00^  and  the  year's 
output  was  valued  at  $27,597,000;  of  this.  $15.- 
094,000  was  the  value  added  by  manufacture. 
It  was  the  scene  of  the  treaty  between  Onerals 
Sherman  and  Johnston  at  the  close  of  the  Civil 
War.  It  has  a  national  bank,  newspapers  and 
good  schools.     Pop.  22,863. 

DURHAM,  University  of,  located  at  Dur- 
ham and  which  was  originated  in  1831  under 
Bishop  Van  Mildert  by  the  appropriation  of  part 
of  the  property  belonging  to  the  cathedral  chap- 
ter. In  1832  an  act  of  Parliament  was  obtained 
sanctioning  the  erection  of  the  proposed  univer- 
sity; in  1833  the  universitv  was  opened  and  in 
1837  it  was  incorporated  by  royal  charter.  In 
1841  the  office  of  warden  was  permanently  an- 
nexed to  the  deanery  of  Durham,  a  canoniy  in 
the  cathedral  was  annexed  to  eadi  of  the  pro- 
fessors of  divinity  and  Greek,  a  professor  of 
mathematics  and  astronomy  appointed  and  fd- 
lowships  founded.  As  at  Oxford  and  Cam- 
bridge the  students  reside  mostly  within  the 
tmiversity  building,  accommodation  being  pro- 
vided for  them  in  University  College  and  in 
Bishop  Hatfield's  Hall.  The  university  awards 
the  degrees  of  Bachelor  and  Master  of  Arts, 
Bachelor  and  Doctor  ol  Literature,  of  Science 
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and  of  Divinity,  the  usual  medical  degrees,  de- 

Sees  in  music  and  the  degree  of  Doctor  of 
vil  Law.  The  academical  year  is  divided  into 
three  tenns  —  Michaelmas,  Epiphany  and 
Easter.  No  religious  test  is  required  from  any 
member  of  the  university  unless  he  is  a  student 
in  the  faculty  of  theology.  Science  was  taught 
from  the  first,  but  not  to  a  satisfactory  extent 
till  1871,  when  the  Durham  College  of  Science 
was  instituted  in  connection  with  the  university 
at  Newcastle-upon>Tyne,  the  name  of  which 
was  changed  in  1904  to  Armstrong  College.  The 
medical  department  of  the  university  is  consti- 
tuted by  die  Durham  University  College  of 
Medicine,  founded  in  1851  at  Newcastle,  an  in- 
stitution which  has  greatly  increased  in  effi- 
ciency in  recent  years  by  the  establishment  of 
addiiional  chairs.  Since  1895  all  degrees  except 
those  in  divinity  may  be  granted  to  women. 
There  are  over  37,000  volumes  in  the  library. 

DURHAM  BOOK,  The,  or  SAINT 
CUTHBERTS  BOOK,  a  manuscript  of  the 
Latin  text  of  the  gospels,  with  an  interlinear 
gloss  in  Saxon.  The  book  dates  from  the  last  of 
the  7th  century  and  is  supposed  by  some  to  have 
been  written  by  Eadfrith,  of  Lindisfarne.  It  is 
one  of  the  most  beautiful  of  the  manuscripts 
made  by  the  old  monks,  and  is  one  of  the  most 
highly  prized  treasures  of  the  British  Museum. 
DURHAM  CATTLE.  See  Cattle. 
DURIAN,  du'ri-^n  (Durio  gibelhinus),  a 
fruit  tree  of  the  family  Bombacetcea,  generally 
disused  over  the  southeast  of  Asia,  especially  in 
the  Malay  Peninsula  and  neighboring;  islands. 
It  is  esteemed  for  the  flavor  of  Its  fruit,  which, 
however,  is  an  acquired  taste,  the  fruit  having 
a  strong,  offensive  odor  and  a  somewhat  tere- 
fointhine  flavor.  The  tree,  which  on  an  average 
yields  200  fruits  annually,  is  about  the  size  and 
the  lonn  of  a  pear  tree,  but  with  cherry- 
^laped  leaves,  except  that  they  are  entire  and 
smooth  at  the  edges.  The  flowers  are  large 
and  of  a  yellowish-white.  The  fruit,  of  globu- 
lar or  oval  form,  from  8  to  10  inches  long, 
large  in  some  species  as  a  man's  head,  is  not 
unlike  the  bread-fruit  externally.  It  has  a  hard 
prickly  rind,  covered  with  warts  and  tubercles. 
When  ripe  it  becomes  of  a  brownish-yellow  and 
opens  at  die  top ;  it  must  be  eaten  almost  fresh 
from  the  tree,  as  it  putrefies  in  less  than  24 
hours.  The  fruit  contains  five  large  longitudinal 
cells,  each  containing  one  to  four  seeds  about 
the  size  of  pigeon's  egss  embedded  in  a  custard- 
like pulp,  which  is  ihedelicious  part  of  the  fruit 
The  seeds  are  roasted  and  eaten  like  chestnuts, 
ground  into  flour  and  also  used  as  vegetable 
ivory.  The  pharmaceutical  qualities  of  the  fruit 
are  aphrodisiacaL 

DURIRON,  a  trade  name  for  an  iron-silicon 
alloy,  containing  about  14  per  cent  of  silicon. 
The  alloy  is  extremely  hard  and  close-grained, 
of  a  gray  color  and  white  fracture,  and  is  highly 
resistant  to  erosion  and  corrosion.  It  has  a 
specific  gravity  of  7,00  and  weighs  437  pounds 
per  cubic  foot.  Its  tensile  strength  is  10,000  to 
12,000   pounds   per   square   inch   and   its   com- 

fression  strengtn  70,000  pounds  per  square  inch, 
ts  electrical  conductivity  is  one-fortieth  of  that 
of  copper.  It  melts  at  about  2,500"  F,  and  is 
very  fluid  in  the  molten  state,  permitting  casting 
in  very  thin  sections.  The  metal  is  so  hard 
diat  it  cannot  be  machined,  but  is  finished  \if 


grinding.  Duriron  is  not  affected  or  bat  veiy 
slightl;^  b^  25  per  cent  sulphuric  add  or  25  per 
cent  nitnc  add,  sulphate  of  aluminum,  hypo- 
chlorites of  lime  and  soda,  tannic  and  gallic 
acids,  pyroligneous  acid,  caustic  soda,  copper 
sulphate,  hydrofluD-silicic  add,  tartaric  add  and 
ammonium  chloride.  It  is  used  for  kettles, 
pumps,  pipes,  valves  and  fittings  for  use  in  add 
and  all^i  manufacture. 

DURKHEIM,  diirkTiIm,  Kmile.  French 
writer  on  sociology:  b.  EpinaJ  (in  the  Vosges), 
IS  April  1S58.  He  was  professor  of  philoli^y 
"  the  Sens  Lycee,  the  Saint  Quintin  Lycee  and 


he  has  been  in  the  University  of  Paris,  where  he 
is  at  present  professor  of  the  Faculty  of  Letters. 
He  is  a  Icni^t  of  the  Legion  of  Honor  and  a 
member  of  the  committee  on  historical  works. 
Among  his  numerous  published  works  are  'La 
Division  du  travail  souaP  (1893):  'Les  Regies 
de  la  mjthode  sociologiquc'  (1897)  ;  'L'Annee 
sociologigue'  (1898);  'Le  Suidde,  itude  de 
sociologie'  (1897). 

DURKHEIM,  durk^im,  or  DURKHBIH 
AN  DER  HARDT,  Bavaria,  town  in  the  Palat- 
inate, 14  miles  southwest  of  Mannheim.  Its 
annual  sausage  market,  founded  in  W94,  is  at- 
tended by  lar^  numbets  of  people.  DiirUidm 
has  saline  springs,  in  tbt  water  of  which  Bunsen 
and  Kirchhoff  by  spectrum  analysis  first  de- 
tected the  metals  ru^dium  and  caesium  in  1860, 
Durkheim  was  walled  and  fortified,  so  was  an 
object  of  keen  contest  during  the  Tliirty  Years' 
War.    Pop.  6,055, 

DURLACH,  door^^H,  Germany,  town  in 
the  Grand  Duchy  of  Baden,  four  miles  southeast 
of  Carlsnihe,  at  the  foot  of  the  Turmberg,  It  is 
of  Roman  origin.  It  has  manufactures  of  iron, 
machincryj  organs,  sewing-machines,  (doves  and 
beer,  and  is  celebrated  for  its  fruit  Pop.  about 
14,000. 

DURNING-LAWRENCE.  Snt  Bdwin, 
English  polidcian  and  Baconian :  b.  London,  2 
Feb.  183?;  d.  21  April  1914,  He  was  a  graduate 
of  University  College,  London,  and  was  called 
to  the  bar  of  the  Middle  Temple  1867.  He  rep- 
resented as  a  Unionist  the  'Truro*  division  of 
Cornwall  in  the  House  of  Commons  1895-1906. 
He  published  in  1910  an  ingenious  work. 
'Shakespeare  is  Bacon,'  in  which  he  attempted 
to  prove  that  the  plays  of  Shakespeare  were 
written  by  Francis  Bacon,  of  which  an  abridged 
version,  'The  Shakespeare  Myth,>  was  pub- 
lished in  1912.  He  was  created  a  boronet  in 
1898 

DUROC,  du-rSk,  Michel  O^rard  Chris- 
tophe,  Duke  of  FriulijFrench  soldier:  b,  Pont- 
4-Alousson,  25  Oct  1772;  d-  Bautzen  22  Maj 
1813.  He  served  as  aide-de-camp  to  Napoleon 
in  the  Italian  and  Egypdan  campaigns.  In  1805 
he  was  made  grand  marshal  of  the  palace  and 
was  frequently  employed  in  diplomatic  missions, 
thoi^h  he  still  took  his  full  share  in  die  wars  of 
France  till  the  time  of  his  death.  He  was  a 
great  favorite  of  Napoleon  and  was  killed  by 
his  side  at  the  battle  of  Bautzen. 

DURRA,  door'ra.    See  Sobchum. 

DURRETT,  Reabea  Tbom&i,  American 
lawyer:  b,  Henry  County,  Ky.,  24  Jan.  1824:  d. 
1900.     After  studying  at  Georgetown  Orilc(R 


.Google 


DURUY— DU8SBK 


40r 


KentucW,  he  was  Kraduated  at  Brown  in  1849 
and  at  the  law  department  of  the  University  of 
Louisville  in  18S0,  and  practised  his  profession 
in  Louisville  until  1880.  From  18S7  to  18»  he 
was  editor  and  half  owner  of  the  Louisville 
Courier.  He  was  the  founder  o£  the  Public 
Library  of  Kentudo",  of  the  Louisville  Abstract 
and  Loan  Association  and  of  the  FiJsan  Club 
of  Louisville.  He  collected  one  of  the  most 
valuable  private  libraries  in  the  Southwest.  He 
published  'The  Life  and  Writings  of  John  Fit- 
son,  the  First  Historian  of  Kentucky'  (1884), 
and  contributions  in  various  periodicals. 

DURUY,  du'rwe',  Victor,  French  historian 
and  statesman:  b.  Paris,  11  Sept.  1811;  d.  there, 
25  Nov.  1894.  He  vras  professor  of  history  in  the 
College  (afterward  Lycie)  Henri  IV  prior  to 
1861.  In  1862  he  was  appointed  inspector- 
general  of  public  instruction  and  professor  at 
the  Ecole  Polvtechnique,  and  in  the  following 
year  Napoleon  III  made  him  Minister  of  Public 
Instruction.  During  his  six  years'  tenure  of 
this  office  he  carried  out  many  important  re- 
forms in  spite  of  the  determined  opposition  of 
the  clerical  party,  and  on  resigning-  his  oSice 
in  1869  he  was  nominated  a  member  of  the 
Senate.  He  was  elected  a  member  of  the 
Academy  of  Inscriptions  in  1873,  and  in  1884  a 
member  of  the  French  Academy.  Besides  many 
excellent  school  manuals,  he  wrote:  'Histoire 
des  Romains  depuis  les  Temps  Ics  plus  Recules 
jiKQu'i  L'Invasion  des  Barbares'  (1870-79),  his 
most    important    work;    'Histoire    des    Grecs' 

ilS62}  ;  crowned  by  die  Academy;  'Histoire 
e  France*  (1832)  and  other  works.  He  waa 
general  editor  of  Hachette's  great  'Histoire 
Universelle.' 

See  QuENTiN  Dub- 


DURYBB,  di^r-ya,  Abram,  An 
soldier :  b.  New  York  1815 ;  d.  there  1890.  He 
was  educated  in  the  common  schools,  and  gping 
into  business  made  his  fortune  in  mahogany 
furniture.  He  entered  the  Stale  militia  in  1833, 
was  made  colonel  of  the  27th  Regiment  in  1849 
and  was  conspicuous  as  a  maintainer  of  order 
during  the  riots  that  prevailed  up  to  1861.  Dur- 
ing the  Civil  War  he  raised  the  r^ment  known 
as  'Duryee's  Zouaves,"  and  was  promoted  to  be 
brigadier-general  of  volunteers  in  August  1861, 


services  at  the  battles  of  Cedar  Mountains,  Rap- 
pahannock Station,  Thoroughfare  Gap,  Grove- 
ton,  Chantilly,  South  Mountain  and  Andetam 
gained  for  him  the  brevet  rank  of  maiorgeueral 
in  1865.  In  1874,  as  police  wmimissioner  of 
New  York,  he  attacked  and  dispersed  a  body 
of  communists  seditiously  gathered  together  in 
Tompkins  Square. 

DUSB,  doo'si,  Eleanors,  Italian  actress :  b. 
Vigevano,  Italy,  3  Oct.  18S9.  Her  childhood 
and  early  youth  were  filled  with  sorrow,  aris- 
ing from  pover^j  hardships,  the  loss  of  friends 
and  an  unworthily  bestowed  affection.  Hers 
was  a  lineage  of  actors,  and  her  early  environ- 
ment destined  her  for  the  s^ige.  Her  grand- 
father founded  the  (jaribaldi  Tfteatre  in  Padua. 
She  was  dragged  abont  the  minor  theatres  of 
Italy -     .        - 


she  was  14  she  played  Juliet  at  Verona,  in  an 
open-air  theatre,  her  perfomuuice  compelling 
recognition  as  most  extraordinarily  brilliant 
Still  she  had  to  wait  for  general  recognition 
until  1879,  when  she  played  Zola's  'ThSrese 
Raquin'  in  Naples  in  18W.  She  appeared  in 
Venice  in  1892,  and  later  in  all  the  duef  Euro- 
pean cities,  making  her  debut  at  the  Fifth  Ave- 
nue Theatre  in  New  York  as  Camille  in  Dumas' 
play  of  that  name,  January  1893.  Among  the 
rflles  which  she  has  triumphantly  essayed  are 
Marguerite,  Magda,  Paula,  La  Femme  de 
Oaude,  La  Locandiera.  She  was  married  to  an 
Italian  actor- journalist,  Signor  (Thechi,  before 
she  was  20,  but  they  soon  separated.  Duse  has 
remarkable  emotional  power  and  the  ability  to 
represent  suffering  and  to  make  the  most  of 
tragic  situations,  at  the  same  time  possessing 
such  versatility  that  she  can  play  parts  of  oppo- 
site character  the  same  evenmg.  She  pays  uttle 
attention  to  the  meretricious  accessories  of  the 
stage  makeup.  Great  simplicity  and  natural- 
ness, coupled  with  striking  intensity,  character- 
ize her  acting.  She  has  great  eiceflencc  in  dic- 
tion and  in  facial  expression,  the  latter  being 
continuous  and  minute.  Her  repertory  is  enor- 
mous, her  art  including  the  plays  of  Dumas, 
Scribe,  Verga,  Prega,  Ibsen,  Sudermann,  d'An- 
nunzio,  and  Shakespeare.  Her  association  with 
D'Annunrio  lasted  for  many  years,  and  it  was 
for  her  that  a  number  of  his  plays  were  written. 
Her  splendid  interpretation  made  them  great 


arose  between  them,  and  although  she  often 
starred  in  his  dramas,  they  ceased  to  be  friends. 
Her  tours  in  the  United  States,  1893,  1896,  1902- 
03,  were  very  successful  from  the  artistic  and 
managerial  point  of  view.  After  this  she  acted 
at  intervals  in  Italy,  but  her  health  was  such 
that  she  was  compelled  for  the  most  part  to  live 
in  retirement. 

DUSKY  DUCK,  or  BLACK  DUCK,  s 
North  American  duck  (Atuu  obscura),  dose^ 
related  to  the  mallard,  but  of  a  prevailing  sooty 
hue  in  its  plumage.  It  is  peculiar  in  being  con- 
fined to  tne  eastern  half  of  North  America, 
breeding  abundantly  in  Labrador,  and  appearing 
in  the  United  States  in  winter,  when  it  becomes 
one  of  the  principal  market  ducks.  Its  nest, 
cgss  and  general  habits  are  like  those  of  the 
inallard. 

DUSSBK,  doo'^^k,  Jan  LadiaUw,  Bo- 
hemian composer  and  pianist :  b.  Czaslau,  9  Feb. 
1761 ;  d.  Saint  Geraiain-en-Laye  20  March  1812. 
He  was  trained  at  Iglau,  Kuttenberg  and 
Prague,  and  afterward  was  organist  at  Mechlin 
and  Bei^nop-Zoom.  At  Amsterdam  he  met 
with  much  success,  both  as  a  teacher  and  per- 
former, and  here  he  produced  his  earliest  works 
for  the  pianoforte;  he  afterward  resided  at  The 
Hague,  and  in  Hamburg,  Lithuania,  Paris, 
Milan  and  London  (1788-1800),  where  he  was 
very  popular.  In  1803-06  he  lived  as  instructor 
and  Soon  companion  with  Prince  Louis  Ferdi- 
nand of  Prussia,  whose  death  called  forth  the 
beautiful  and  pathetic  'El^gie  Harmoniqne* 
fop.  61)  ;  in  1807  he  entered  the  service  of 
Prince  Talleyrand,  and  thenceforward  devoted 
most  of  his  time  to  composition.  His  works 
include  12  concertos,  53  piano  sonatas,  80 
sonatas  for  the  violin,  and  many  smaller  com- 
positions. 


uoiiizodsi  Google 


Dt^SSELDORF,  Germany,  dty,  the  capital 
of  the  govemnKnt  of  the  sa.ine  name,  in  the 
Rhetiish  province;  <»i  the  Rhine,  here  ei'o^sed 
by  a  bridge  of  t>oats,  and  on  the  railroad  from 
Hberfeld,  24  tniles  north  by  west  of  Cologne 
bv  nil.  It  consisls  of  the  old  town  in  the  north, 
Karlstadt,  the  new  town,  and  Friedrichstadt  in 
the  south,  with  (he  suburbs  of  Derendorf, 
Flingern^Oberbilk,  Unterbilk  and  other  small 
places.  The  chief  public  squares  are  the  Cor- 
neliusplatz,  with  a  fountain  and  a  statue  of 
Cornelius ;  Schadowplatz,  with  a  monument  of 
Schadow:  the  market- place,  with  an  equestrian 
statue  of  the  Elector  Johann  Wilhelm;  and 
the  Burgplatz,  with  the  tower  of  the  castle 
which  was  founded  in  1710  and  burned  down  in 
1872.  In  1896  a  bronze  equestrian  statue  of  the 
Emperor  William  I  was  unveiled.  The  prin- 
cipal churches  are  Saint  Lambert's,  a  14tb  cen- 
tury Gothic  building,  near  the  Rhine,  adorned 
with  marble  monuments  of  Wilhelm  IV  and 
Johann  Wilhelm,  the  last  two  dukes  of  Cle 


D  building  in  the  Renaissance  style;  the  < 
iiuuse,  with  Schadow's  last  oil-paintings;  miu  a 
building  of  the  ]6th  century,  also  with  fine  paint- 
ings. The  Academy  of  Art  was  founded  1767 
by  the  Elector  Theodore,  remodeled  in  1821 
and  afterward  directed  by  Cornelius  and 
Schadow.  This  city  has  the  honor  of  having 
founded  a  school  of  painting,  which  takes  the 
name  of  Dtisseldorf.  While  without  the  tradi- 
tions of  cities  like  Cologne,  Frankfort  and 
Aix-la-Chapeile,  not  so  distant,  this  metropolis 
of  (he  lower  Rhine,  situated  on  both  of  its 
banks,  has  a  fame  of  its  own  in  history,  com- 
merce, art,  industry  and  education.  Its  name  is 
derived  from  the  brook  Diissel  which  flows 
into  the  Rhine.  More  than  1,000  years  old,  it  was 
for  centuries  the  residence  of  the  counts,  later 
the  dukes  of  Berg,  (hen  the  electors  of  the 
Pfali,  and  finally  the  grand  duchy  of  Berg, 
created  1^  Napoleon,  until  taken  by  Prussia  on 
3  May  1815.  It  owes  to  its  electors  its  early 
fondness  for  art  and  later  its  Academy  of  Arts, 
which  ha.s  richly  developed  within  recent 
decades,  containing,  in  1910,  14,000  original 
paintings,  24,000  engravings,  248  water  colors 
copying  Italian  originals.  The  expansion  of 
German  industry  under  the  empire  has  had  a 
marked  influence  on  its  commerce  and  trade. 
In  18S0  the  population  was  40,000;  in  1900, 
210.000;  1914,  400.000.  Its  area  is  about  half 
as  large  again  as  Paris,  Within  a  circle  of 
SO  kilometres  are  three  and  one-half  millions  of 
people.  In  1833  the  Dussetdorf  State  Railway 
stations  sold  600,000  tickets;  in  1911,  5,900,000. 
In  1883  the  goods  traffic  reached  500,000  tons; 
in  1911,  1.700,000.  In  18S2  were  8.000  shops 
with  %000  employees;  in  1914  20,000  shops 
with  130,000  employees.  Of  the  city's  indus- 
tries in  iron  and  sieel  nianufac(ures  1,000 
works  are  busy,  employing  a  (bird  of  the  popu- 
latioa  In  the  machine  industry  150,000  are 
engaged  in  all  its  ramifications.  Its  gun 
foundry  has  5.000  workers.  The  city  delivers 
half  the  gas  pipes  and  one-third  of  the  boiler 
tubes  of  Germany.  In  1907  in  the  older  nart  of 
Diisseldorf  were  21  rolling  mills  and  forges, 
27  iron  foundries  and  enamel  works  and  3  tin 
plate  works.  Here  too  scientific  and  musacal 
instruments  are  made,  gold  and  silver  articles, 
wire  and  safes.     Here  too  are  textiles  manu- 


factured—  spinning,  weaving,  cb'eing.  There 
are  10  paper  ana  pasteboard  factories;  the 
hooktrade  is  powerfully  represented  with  boc^- 
binding  and  artistic  painting.  The  chemical 
industry  has  50  workk,  with  glass,  porcelain, 
6re-day  and  cement  Artistic  carpentry  hat 
its  many  lines  of  work.  The  exhibitions  of  art 
and  industry,  which  date  from  1811,  have  greatly 
promoted  the  city's  prosperity,  with  its  vast 
wholesale  business  in  ironware,  chemical  prod- 
ucts, technical  requisites,  groceries,  oils,  grain 
aad  wood.  The  export  trade  has  direct  rela- 
tions with  the  Mediterranean,  with  Russia  and 
the  Atlantic  ports.  No  less  rapidly  has  de- 
veloped the  banking  and  credit  business.  The 
Dusseldorf  Exchange  was  founded  in  1884.  The 
State  Railways  have  6  passenger  and  II  freight 
stations.  The  spacious  city  harbor  on  the  right 
bank  has  five  basins  and  an  extended  water 
front, —  in  the  service  of  its  commerce  are  SO 
electric  traveling  cranes  with  a  20-ton  capacity 
and  5  grain  elevators.  There  is  regular  direct 
steamship  connection  with  the  upper  Rhine  and 
(he  chief  foreign  ports.  Leaving  its  commerce 
and  trade,  of  what  else  can  Dusseldorf  boast? 
Here  Heine  was  bom  in  1797.  The  old  house 
where  he  was  bom  on  the  Botkerstrasse  has 
been  torn  down  and  replaced  by  a  more  modern 
structure,  but  the  site  still  attracts  visitors  who 
throng  in  greater  numbers  to  the  Academy  of 
Arts  and  the  Art  Gallety  with  their  superb 
treasures  and  memories  of  Cornelius,  Schadow 
and  Bendemann,  as  well  as  the  Museum  of  Art 
and  Trade  and  the  School  of  Industrial  Arts. 
Then  come  the  theatres  with  their  varied  attrac- 
tions. iKisseldorf  is  famous  also  for  its  musical 
gatherings,  to  which  the  best  soloists  of  the 
worid  find  their  way.  The  Conservatoire  and 
College  for  Music  Teachers  are  among  the  most 
famous  in  Europe. 

The  city  does  not  neglect  the  intellectual 
side  of  life.  It  has  the  Country  and  City  Li- 
brary with  50,000  volumes,  including  1,100 
incunabula  and  500  manuscripts.  There  are 
five  town  public  libraries,  reading  rooms  of 
some  private  societies  and  a  Heine  Library  in 
one  room,  reminiscent  of  (he  poeL  Special 
collections  are  found  in  the  Historical  Museum, 
the  Natural  History  Museum,  the  Hetjens  Mu- 
seum, the  Observatory  and  the  rich  array  of 
technical  works  in  the  library  of  the  Society 
of  German  Ironfounders.  The  schools  of  Ms- 
seldorf  are  its  special  pride.  There  are  90 
board  schools,  with  1,000  classes  and  W.OOO 
pupils.  Those  beginning  a  trade  or  in  business 
are  compelled  to  attend  either  a  trade  or  a 
commercial  continuation  school.  As  voluntary 
schools  are  a  trade  school,  a  business  school 
and  for  girls  a  commercial  school.  The  SchcK^ 
of  Industrial  Art  is  a  higher  professional  one, 
the  Royal  Academy  of   Arts 


municipal  administration.  There  is  a  polici 
school  for  police  employees.  Then  as  a  brieve 
l)etween  board  schools  and  the  higher  institutes 
is  (he  Intermediate  School  for  boys.  The  state 
supports  a  gymnasium  and  a  reform  gymnasium, 
the  city  supports  two  gymnasiums;  the  town 
and  the  state  support  two  OberrealschuU  and 
one  ReaUckule.  For  the  giris  arc  three  high 
schools,  three  intermediate,  a  school  for  modern 
science  and  a  seminary  for  women  teachers. 
There  are  high  class  pnvate  instiiates  for  biisi- 
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uess,  tiandwork,  ccxddng,  housekeeping,  etc 
Dusseldorf,  too,  has  frequent  public  concerts 
as  well  as  lectures  ^  duly  announced  on  the 
dty'i  monthly  program  calendar.  Academical 
courses  for  general  culture  are  of  much  sig- 
nificance in  developing  the  educational  status 
of  the  citizens  of  ail  types.  It  is  needless  to 
add  that  the  city,  with  its  SO  or  60  papers,  is 
supplied  with  every  municipal  need, —  its  mayor 
or  manager  has  been  in  charge  for  years,  so 
admirably  does  he  fill  his  office.  It  owns  its 
gas,  electric  and  water  supply  plants,  its  coal 
yard  and  slaughter-house.  It  owns  the  tram- 
ways. With  the  better  residences  of  the  villa 
type,  the  fine  public  buildings  and  splendid 
churches,  the  many  pleasure  parks  and  gardens, 
the  numerous  well-equipped  baths,  the  woods  on 
the  outskirts.  Diisseldorf  comes  as  near  to  being 
ideal  as  is  possible  nowadays.  Among  the 
celebrities  associated  with  the  city  are  I.  G. 
and  F.  H.  Jacobi,  Vamhagen  von  Ense,  Peter 
V.  Cornelius,  Wm.  Camphansen,  H.  Von  Sybd. 

BibliMpraphy. —  Brandt,  'Studien  zur  Wirts. 
u.  VerwaTt.  der  Stadt  D.'  (Diisseldorf  1902); 
Albrecht,  D.,  ^Streifziige  durch  das  Diisseld. 
Schulwesen'  (Dnsseldorf  1912) ;  Dr.  Most, 
'Diisseldorf,  the  Gty  of  Commence,  etc* 
(1912). 

DUST,  the  fine  particles  of  matter  which 
float  on  currents  of  air  or  settle  on  surrotmding 
objects.  These  particles  consist  of  sand,  soot, 
cotton  fibre,  pollen,  fine  hair  pulverized  excreta 
of  animals,  parts  of  seeds,  bacteria,  molds,  etc. 
This  is  the  ordinary  condition  of  things.  Fre- 
quently, as  was  the  case  after  the  Krakatoa 
eniptiott  in  1883,  the  atmosphere  becomes  widely 
and  densely  charged  with  volcanic  particles  of 
varied  minuteness,  the  smallest  and  lightest  par- 
ticles of  which  must  take  months,  even  years, 
in  settling.  The  dust  from  this  eruption  circled 
round  .the  entire  ^obe  several  times,  and  for 
two  years  it  gave  rise  to  extraordinary  sunset 
glows  and  other  remark^le  optical  phenomena. 
The  finest  partides  are  believed  to  have  been 
raised  to  an  altitude  of  50  mijes  and  to  have 
remained  buoyed  op  by  air  currents  for  several 
years.  The  presence  of  an  abundance  of  pollen 
in  the  air  accounts  for  the  occurrence  of 
•sulphur  showers'  or  'golden  rain."  The  *dry 
fog»  of  1783,  which  covered  Europe  for  three 
months,  is  regarded  as  having  been  due  to  an 
eruption  in  Iceland. 

On  8,  9  and  10  March  1901  heavy  dust  storms 
arose  in  the  desert  region  of  soutaem  Algeria, 
were  carried  north  by  a  great  cyclonic  storm, 
leaving  deposits  as  far  north  as  Denmark,  Rus- 
sia and  Finland,  the  last  traces  of  the  storm 
settling  in  those  countries  on  the  12th  of  that 
month.  The  extreme  distance  carried  was  2,500 
miles;  the  total  amount  falling  on  the  Continent 
being  estimated  at  1,800,000  totis,  two-thirds  of 
whidi  fell  south  of  the  Alps,  and  as  much  more 
is  supposed  to  have  fallen  in  the  Mediterranean. 
Off  the  west  coast  of  Africa  between  the 
Canaries  and  Cape  Verde  Islands,  haie  dust  due 
10  storms  from  the  Sahara  Desert  is  frequently 
encountered  by  vessels.  The  dust  storms  in 
certain  parts  of  India  are  occa^oned  by  accumu- 
lations of  whiriwind  columns  moving  en  maiie 
or  in  rapid  succession  over  the  earth's  surface 
in  a  direct  or  wavy  line.  When  passing  over 
the  arid  plains  these  whirl  high  into  tne  at- 
mosphere great  quantities  of  dust,  which  are 


rolled  onward  in  huge  volumes,  forming  at 
times   a   sublime   spectacle. 

Conflagrations  are  responsible  for  the 
spreading  of  dust  over  very  extensive  areas. 
Forest  fires  along  Lake  Champlain  and  down 
to  the  neighborhood  of  Ticonderoga  caused  a 
night-like  darkness  to  fall  on  New  England  on 
19  May  1780,  the  unusual  phenomenon  suggest- 
ing to  the  inhabitants  the  coming  of  the  end  of 
the  world.  Cinders  from  the  great  fire  in 
Chicago  spread  over  a  very  extended  area,  and 
reached  the  Azores  40  days  after  the  outbreak 
of  the  conflagration.  The  burning  of  peatbogs 
in  the  barrens  of  Labrador  is  supposed  to  have 
been  the  cause  of  the  "yellow  day"  in  New 
England  (6  Sept.  1881),  when  the  atmosphere  had 
an  intensely  brassy  appearance.  The  dust  of 
such  meteorites  as  undergo  complete  combustion 
on  contact  with  atmospheric  air  has  been  traced 
on  the  earth's  surface;  fine  ferruginous  par- 
ticles are  often  found  on  the  snowy  summits 
of  high  mountains  and  on  the  icefields  of  Green- 
land and  other  northern  regions.  This  is  c^led 
by  scientists  cosmic  dust. 

The  dust  with  which  the  atmosphere  is  im- 
pregnated, espcdally  in  cities,  is  not  only  in- 
jurious to  h«ilth,  but  causes  loss  in  busmess, 
in  addition  to  which  certain  kinds  are  liable  to 
explosion.  Damage  from  dust  and  soot  in 
departmental  stores  is  a  definite  loss  item,  caus- 
ing depreciation  in  stock  and  hif^  charges  for 
dusting  and  deaning.  The  drastic  remedy  lies 
in  the  washing  of  the  air,  warmed  in  winter 
and  cooled  in  summer,  with  the  humidity  ad- 
justed for  comfort  and  health.  In  such  build- 
mgs  the  windows  will  remain  unopened  —  the 
open  window  being  regarded  as  a  source  of 
contamination.  Air  was  cleaned  at  first  by 
passing  it  through  a  cheese  doth  screen,  but 
a  common  practice  now  is  to  subject  it  to  water 
sprays,  which  remove  as  high  as  98  per  cent  of 
clust  and  other  impurities,  after  which  it  is 
drculated  throu^ont  the  building.  In  the 
nmning  of  pneumatic  hammers,  drillers  and 
riveteTB,  (^nainos  and  other  machines,  the  elim- 
ination of  diut  where  practicable  is  a  great 
economy  which  materially  lengthens  the  life 
of  the  machinery.  In  mines,  flour  mills  and 
other  places  where  dnsty  operations  are  carried 
on,  ibere  is  constant  danger  from  dust  ex- 
plosions. The  amount  of  dust  that  must  be 
present  to  cause  an  explosion  naturally  varies 
to  some  extent  Among  dusts  which  propagate 
flame  readily  and  ignite  so  easily  that  an  ex- 
plosion would  certainly  be  produced  by  lighting 
a  match  in  the  dust-laden  space  are  sugar, 
starch,  rice  refuse,  fine  wood  dust,  malt,  oat 
husks  aitd  grain  in  flour  mills.  Dusts  from 
leather,  shoddy  and  shellac  compositions  and 
sawdust,  while  they  are  readily  ignited,  are  not 
so  dangerous,  as  they  ordinarily  require  a  source 
of  heat  of  larger  sue  and  higher  temperature 
or  a  source  that  acts  for  a  considerable  time. 

Aitk^  a  Scottish  savant,  has  shown  that 
no  condensation  of  moisture,  as  in  rain,  mist, 
fog  (see  Fog)  could  occur  without  nuclei  such 
as  dust  particles.  If  the  atmosphere  were  not 
itnpregnated  with  dust  there  would  be  no  cloud 
effects,  no  radiant  sunsets,  no  soft  afterglow; 
the  sun  would  ^o  down  instantaneously,  the 
harmonious  colorings  which  lend  a  halo  to  the 
quiet  of  eventide  would  never  have  been. 
Aitken  has  also  devised  an  apparatus  for 
gauging  the  number  of  dust  partides  ii    "  " — 
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sample  of  air  or  gas.    He  and  others  have  made 

innumerable  tests  in  all  parts  of  the  world. 
The  number  of  particles  varies  from  a  few 
thousand  per  cubic  inch  over  oceans  and  in 
mountain  regions  to  50,000,000  and  upward  in 
dusty  towns.  A  room  near  a  ceiling  has  been 
found  to  contain  88,000,000  to  a  cubic  inch. 
Aitken  regards  that  a  cigarette  Emoker  sends 
4,000,000  particles  into  the  air  with  every  puff. 
A  great  amount  of  solid  matter  is  sent  into  the 
air  as  the  result  of  the  imperfect  combustion 
of  fuel.  The  dust  faU  in  EnRlish  cities  is  esti- 
maled  at  from  210  to  2,000  tons  per  square 
mile  per  annum.  Tests  made  in  1913  showed 
that  195  tons  per  sauare  mile  fell  at  Sutton  in 
Surrey  as  compared  with  650  per  square  mile 
in  ihe  East  End  of  London;  m  the  centre  of 
Leeds  242  tons  and  Leeds  Forge  539;  Glasgow 
and  Coatbridge  1.330  and  1,939  respectively. 
Experiments  made  in  1914  by  the  Board  of 
Health  of  the  Department  of  the  Seine  on  the 
Paris  Underground  Railway  showed  that  in  the 
metropolitan  section  of  the  road  the  averi^e 
constitution  of  the  dust  embraced  46  per  cent 
metallic  iron,  14  per  cent  iron  oxide,  L2.1  lime 
and  plaster,  1.12  grease,  1Z6  water  and  organic 

But  one  of  the  most  important  and  serious 

Juestions  concerning  dust-laden  air  is  the 
anger  it  brings  to  human  life  as  disseminating 
the  Dacteria  oi  disease.  Nearly  one-fourth  of 
all  deaths  are  due  to  consumption,  Now  the 
expectoration  of  a  consumptive  may  contain 
millions  of  germs.  Falling  on  the  sidewalk  or 
carriage-way  of  a  city,  it  is  soon  tracked  over 
a  lar^  area  and  gradually  mixed  with  the  dust ; 
especially  on  asphalt  pavements,  where  each 
wheel  acts  as  a  millstone,  grinding  everything 
into  the  finest  powder,  to  be  raised  by  passing 
vehicles  into  the  air  and  sent  into  thousands  of 
healthy  lungs.  The  number  of  disease  bacteria 
in  the  air  has  been  calculated  by  many  analyses. 
Taking  10  litres  of  air  for  a  basis :  in  the  Boston 
Gty  Hospital  the  number  of  living  bacteria 
was    found    to   be    nearly   450,    and   of    molds 

225.  In  a  model  New  York  hospital,  where 
everything  is  su^osed  to  be  clean,  12  livii% 
germs  settled  on  the  disc,  and,  after  sweeping, 

226.  In  a  New  York  tenement-house  carpeted 
living  room,  75  living  bacteria  settled  on  the 
disc  in  an  exposure  of  five  minutes ;  after 
sweeping,  2,700,  and  mold  settled  on  a  plate  or 
disc  three  and  three-quarters  inches  in  diameter. 
Precautions  are  now  taken  in  the  majority  of 
cities  against  the  peril  of  dtist-spreading  disease 
by  constantly  fiuBhiiq;  the  streets  and  sweeping 
away  all  superficial  dust  into  the  sewers. 

DUST-BRAND,  or  SMUT,  a  disease  of 
certain  plants,  as  oati,  barley,  com  and  other 
cereals.  It  is  caused  by  a  parasite  fungi  called 
Vsti\ago,  which  causes  a  swelling  that  at  length 
becomes  a  powdery  sooty  mass.  The  common 
forms  are  Ustilago  jegelum  and  U.  carho;  that 
which  attacks  Indian  com  is  Ustilago  maydis. 
See  Fungi. 

DUSTIN,  Hannah,  American  heroine;  she 
was  the  wife  of  Thomas  Dustin  and  was  cap- 
tured by  the  Indians  during  their  attack  on 
Haverhill,  16  March  1697.  Her  youngest  child, 
an  infant  one  week  old,  was  killed,  but  .her 
husband,  with  their  other  seven  children,  was 
successful  in  escaping.  The  mother,  with  her 
nurse,  Mary  Neff,  was  carried  oft  and  put  in 


charge  of  an  Indian  family  cowMtfing  of  two 
men,  three  women  and  seven  children.  The 
captives  on  their  wa^  to  a  large  Indian  village 
halted  at  an  island  six  miles  above  the  present 
Concord,  N.  H.  Here  Mrs.  Dustin  and  her 
nurse,  assisted  by  an  English  youth,  Samuel 
Leonardson,  killed  and  scalped  all  the  Indians 
in  their  sleep,  excepting  one  squaw  and  a  small 
boy,  and  after  a  difficult  journey  in  which  they 
endured  many  hardships  reached  home  in  safety. 

DUSTY-FOOT  COURT.  See  PiEPOWiint 
Court. 

DUSTY-MILLER,  a  common  name  of 
some  of  the  plants  of  the  genus  Primitia  of 
the  primrose  family,  from  the  white  Hour-like 
appearance  of  the  leaves.  The  name  is  also 
applied  to  Senecio  mariiitnui,  a  native  of  the 
Mediterranean  region  and  much  grown  in 
gardens. 

DUTCH,  the  anglicized  form  of  the  word 
Dittsch,  Duilick  or  Dtutseh,  which  in  the 
Middle  Ages  was  applied  to  the  Teutonic  people 
who  spoke  a  language  other  than  the  Latin  or 
the  Romance  lanffuages.  Dielsch  means,  'belong- 
ing to  the  common  people;  vernacular.'  While 
the  term  Dutch  was  once  applied  bv  the  Eng- 
lish, and  in  the  United  Slates  is  still  popnlarly 
S plied,  to  German-speaking  peoples  and  things 
:rman,  its  use  is  properly  restricted  to  the 
language  and  people  of  the  Netherlands.  The 
people  of  Holland  call  themselves  Nederlandsch 
and  use  their  forms  Duitsch,  Ntderduitsch.ai 
the  Germans  do  Dtttljch,  Ntederdevtsch.  Yoi 
Dutch  language  and  literature,  see  Nether- 
lands. 

DUTCH  IN  AMERICA,  The.  Set  like  a 
wedge  at  the  meeting  point  of  the  Celtic  and 
Teutonic  races  and  at  the  mouths  of  the  rivers 
flowing  out  from  the  continent,  the  evolution  of 
civilization  in  the  Low  Countries  proceeded 
notably  on  the  lines  of  industry  and  democracy. 
By  the  sixteenth,  the  century  of  exploration,  the 
1/  provinces,  with  their  216  walled  cities,  had 
became  the  richest  part  of  Europe.  After  the 
struggles  of  the  Renaissance  and  the  Reforma- 
tion, the  Netherlands  were  cleft  in  twain,  form- 
ing two  countries,  the  one  becoming  an  appa- 
nage to  the  Spanish  monarchy  and  the  other  an 
independent  federal  republic.  The  10  southern 
provinces  returned  to  their  old  allegiances, 
ecclesiastical  and  political,  and  all  adherents  of 
the  Reformed  faith  were  expelled.  The  ref- 
ugees, mostlv  skilled  artisans  and  educated 
people,  added  notably  to  the  wealth  and  power 
of  other  countries  especially  to  the  Dutch  Re- 
public, which  quickly  doubled  in  population  and 
became  a  world  power.  It  was  from  this 
coimtry  that  the  Dutch  who  settled  New  Nether- 
land  came.  By  this  time  the  nation  that  was 
to  give  organic  life  to  our  four  Middle  States 
had  developed  men,  women  and  institutions  that 
were  the  wonder  of  the  world.  Representative 
government  in  Church  and  Stale  —  the  judiciary 
being  supreme  —  was  a  cardinal  feature  and  free 
pubhc  education  for  both  sexes  was  nearly  uni- 
versal. These  republicans  led  the  nation  in  free- 
dom of  conscience,  of  speech  and  of  the  press, 
as  welt  as  in  public  charities,  prison  reform, 
land  distribution  and  registry,  legal  codes  and 
municipal  administration;  as  well  as  in  several 
minor  matters,  such  as  the  written  ballot,  the 
imiformity  of  road  gauge,  with  the  law  of  turn- 
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ing  to  the  rij^t,  in  making  wedlock  a  civil 
ordinance  with  public  registry,  equal  distribu- 
tion of  properly  to  children,  the  protection  of 
the  rwhts  of  women,  etc.  On  Holland's  soil, 
in  1619,  was  held  the  first  ecumenical  council  of 
the  Reformed  Churches  of  Europe.  On  the  roll 
of  her  eminent  sons  were  the  napies  of  Agricola. 
Gansevoort,  Thomas  a  Kempis,  Erasmus,  Wil' 
liam  the  Silent,  John  of  Bameveldt,  Grotius  and 
Maurice,  besides  painters,  scholars,  jurists,  di- 
vines and  musicians  without  superiors  in  Europe 
—  a  list  to  be  mistily  increased  during  the 
two  centuries  foHowwg  the  beginnings  of  '. 
Netheriand, 

After  the  triumph  of  the  forces  of  union  and 
nationality  over  those  tending  to  disruption,  col- 
onization began,  the  Dutch  sons  and  daughters, 
in  their  youth,  vigor  and  alertness,  carrying  their 
ideas,  faith,  customs  and  institutions  with  them. 
They  did  not  go  from  home  as  political  or 
religious  exiles,  for  they  bad  no  need  to  be 
such.  They  were  not  in  protest  against  their 
government  in  Church  or  State,  for  thcir  free- 
dom of  conscience  and  dvic  rights  had  already 
been  won  at  a  great  price.  In  New  Netheriand 
the  framework  of  order  was  first  under  a 
trading  corporation  and  later  under  a  system  of 
manors  and  free  towns ;  but  the  semi-feudalism 
thus  introduced  had  been  outgrown  in  Holland 
and  in  the  New  World  cut  across  the  grain  of 
the  Netheriand  spirit  The  story  of  the  Dutch 
in  America,  apart  from  economics  and  agricul- 
ture, is  that  of  two  streams  of  movement  and 
influence.  The  one  was  of  a  democratic  bias, 
nurtured  in  the  Church,  and  the  otlier  that  of 
officialism  and  corporational  life;  the  one  in- 
eradicaW-  because  entrenched  in  the  traditions 
of  free  government  guaranteed  by  charter.  The 
other  was  of  survivals  of  feudalism  in  the 
stronghold  of  aristocratic  bureaucracy.  One  was 
to  abide,  the  other  was  to  pass  away.  On  the 
first  stream  of  tendency  floated  such  figureheads 
as  Van  Twiller,  Kieft  and  the  able  governor 
Stuyyesanl,  who  detested  popular  freedom.  On 
the  other  and  permanent  current  arose  such 
noble  characters  as  Peter  Minuit,  Sebastian 
Krol,  Domine  Michaelius,  Uelyn  and  Kuyter, 
who  all  withstood  Kieft ;  Adrian  Van  der 
Donck,  who  fought  Stuyvesant's  usurpations; 
Arendt  Van  Curler,  founder  of  a  free  town; 
and  Jacob  Leisler,  the  people's  champion  against 
monopoly  and  aristocracy.  When  the  chronic 
contention  between  these  two  forces  was  hottest 
came  the  English  coiKjuest.  The  questi<Hi  was 
never  settled  by  the  Crown  lawyers  as  to 
whether  the  new  province  was  proprietary  or 
royal,  but  the  people  constantly  resisted  the 
invasions  of  royal  prerogative  and  state- 
churchistn.  The  Dutch,  being  in  overwhelming 
majority,  clamored  for  a  franchise  equal  to  that. 
in  force  in  Pennsylvania,  where  Penn  had  bor- 
rowed much  directly  from  the  Dutch  Republic 
In  the  first  session  of  the  Assembly  in  1683, 
the  people  of  New  York,  through  their  delegates, 
formed  the  Charter  of  Liberties,  in  which  Grst 
of  all,  in  an  American  document,  the  words  °the 
people,'  as  holders  of  authority,  was  used. 
James  as  proprietor  signed  this  enactment  in 
1684,  but  on  becoming  king  he  annulled  the 
charter.  The  sequel  was  seen  in  Andros,  and  in 
Leisler,  whose  so-called  usurpation  was  the 
holding  of  New  York  for  Dutch  ideas ;  that  is, 
freedom  of  religion,  the  destruction  of  the  flour 


monopoly  and  the  restoration  of  rights  to  which 
the  Dutch  Republicans  had  been  accustomed. 
The  Reformed  churches  secured  charters  from 
King  William  III,  and  aided  by  other  "dis- 
senters, °  kept  up  the  fight  for  freedom  of 
conscience  and  the  press,  until  the  constitution 
of  New  York,  in  1778,  was  formed.  This  led 
all  others  in  ekminatin^  the  question  of  personal 
opinion  on  ecclesiastical  subjects  from  the 
fundamental  law  —  an  example  later  followed 
by  all  the  States.  In  the  Revolution  the  chief 
battleground  was  in  the  middle  region  where 
Dutch  were  numerous,  and  no  people,  as  a 
body,  were  more  loyal  to  the  Continental  Con- 

Sess  or  suffered  more,  the  leading  families 
rowing  their  weight  of  influence  and  example 
with  the  patriots,  while  the  ministers  and 
churches  were  especially  marked  for  British 
vengeance.  The  Dutch  guns  at  Saint  Eostatius, 
where  half  of  the  war  supplies  were  obtained, 
boomed  out  the  first  foreign  salute  to  the 
American  Hgg.  New  York,  besides  filling 
promptly  her  quotas  of  mon^  and  supplies, 
sent  43,645  men  to  the  army,  a  number,  in  pro- 
portion to  population,  excelled  by  none  of  the 
other  colonies.  The  Lansing  family,  as  a 
Specimen,  furnished  73  soldiers.  To  Philip 
Schiiyler  belongs  the  real  credit  of  Burgoyne's 
defeat  and  surrender.  The  constitutional 
fathers  showed  dose  familiarity  with  Dutch 
precedents  and  profited  by  them.  In  the  cen- 
tury following,  the  names  of  Van  Buren, 
Roosevelt,  De Forest,  Vanderbilt,  Pennypacker 
and  of  hundreds  of  other  eminent  individuals 
and  families  prove  the  virility  of  the  stock.  After 
1S40  Dutch  emigration,  of  a  quality  perhaps  ex- 
celled by  none,  recommenced  and  in  a  few  years 
100.000  Nelherianders  settled  in  the  West, 
diiefly  in  Uichigatt,  Wisconsin  and  Iowa.  They 
deared  the  forests,  tilled  the  soil,  initiated  new 
enterprises  and  built  schools  and  colleges.  Dur- 
ing the  four  eras,  under  which  the  inhabitants 
of  the  middle  region  have  dwelt  under  as  jnany 
national  flags  or  dvic  emblems,  each  one  of  the 
latter  has  been  a  symbol  of  union.  The  totems 
of  the  Iroquois  stood  for  a  forest  republic, 
federated  first  of  five,  then  of  six  nations. 
Followins  these  was  the  seven-striped  flag  of 
the  Dutch  Republic  —  the  historic  basis  of  our 
own  national  ensign,  in  which  each  stripe  rep- 
resents one  of  the  original  covenanting  Slates. 
The  oft-changed  flag  of  crosses,  from  1664  to 
1775,  was  significant  of  the  four  nati<Mis  of  the 
British  Isles.  Finally  the  world  saw  the  ij- 
striped  flag  of  1775-77,  and  rtien  'Old  Glory,» 
of  which  the  first  actual  use,  known  to  docu- 
ments and  contemporaneous  written  testimony, 
was  at  Fort  Schuyler  (Rome,  N.  Y.),  3  Aug. 
1777.  No  wonder  then  that  the  middle  re^on, 
first  settled  by  the  Netherlanders,  has  always 
been  for  union  I  With  the  passing  of  time  and 
fashi<»is  the  descendants  of  the  Dutch  have 
changed  thdr  language  and  some  old  customs, 
but  not  the  prindples  learned  under  the  republic 
of  their  fathers,  which  graduallpr  became  the 
law  of  the  new  bnd.  The  Empire  region  has 
ever  avoided  the  centrifugal  tendencies  so 
marked  in  the  extremities  —  in  New  England 
until  the  Hartford  Convention,  and  in  the  South 
when  cotton  was  hailed  as  king.  In  this  region, 
once  called  New  Netheriand.  most  of  the  Ideas, 
institutions,  economic  advantages,  great  inven- 
tions, notable  books  and  those  contributions  to 
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dvtiiration,  which  are  recognized  as  distinctively 
American,  ori^nated  or  were  developed.  The 
legend  of  unmixed  English  culture  in  Ihc  making 
of  our  Republic  which  has  so  distorted  Ameri- 
can historiography  is  not  held  by  scholars 
familiar  with  the  Dutch  langua^  and  history 
and  with  the  testimony  of  American  witnesses. 
On  the  contrary  it  may  be  said  that  in  matters 
linguistic,  literary  and  human,  the  American 
people  are  as  much  the  teacher  of  the  British 
nation  as  they  are  the  pupil  of  the  Netherlands. 
The  Dutch  in  the  United  StBtM.— -The  first 
book  in  English  on  America  was  a  translation 
from  the  Dutch  in  1520,  and  published  in  I-on- 
don  by  Laurent  Andrew,  a.  Dutchman.  Besides 
printing,  England  was  for  nearly  two  centuries 
indebted  to  the  Netherlands  (100,000)  refugees 
in  1567-  for  many  of  the  economic  features 
of  modem  civiliiation,  as  records,  proverbs, 
obvious  facts  show.  The  animating  motive  of 
Heniy  Hudson,  in  a  Dutch  ship,  was  to  obtain 
the  reward  of  25,000  gilders  offered  by  the 
States-General  for  the  finding  of  a  new  route 
to  China.  New  York  was  cosmopolitan  from 
the  beginning  — a  true  type  of  the  American 
commonwealth  —  which  is  made  up  of  all  na- 
tions, yet  with  high  ideals,  that  were  nourished 
as  well  on  the  Continent,  as  on  the  islands  of 
Europe.  ■  Its  sea  front  was  first  discovered  by  an 
Italian  on  a  French  ship,  and  later  by  an  Eng- 
lishman on  a  Dutch  vessel.  There  is  no  such 
reginn  as  New  Netherlands,  nor  ever  was,  bat 
when  the  land  between  the  Delaware  and  Con- 
necticut rivers  had  been  explored  and  "figura- 
tively" mapped  by  Captain  Ney,  it  was  called 
New  Netherland,  that  is,  a  new  province,  not 
of  the  Belgic  but  of  the  seven  northern  prov- 
inces of  the  Netherland,  or  the  Dutch  Repuhlic, 
whose  truce  with  Spain  made  in  1609  pfehibited 
military  occupation  or  settlement  until  after 
Iffil.  Ignoring  fishermen,  fur  traders  and 
temporary  squatters  who  came  for  a  season,  the 
first  home-makers  in  the  region  of  the  Middle 
Stales  were  refugees.  Netherlanders  from  the 
southern  or  Belgic  part  of  the  old  17  provinces, 
who  spoke  Erench  and  were  of  the  Gaulish 
race,  or  Walloons,  g  and  w  being  interchange- 
able in  the  languages.  They  came  in  1624  on 
a  ship  of  the  Dutch  West  India  Company, 
named  after  the  new  province  New  Nether- 
land. After  these  people  followed  the  Dutch  in 
large  numbers,  every  one  of  the  seven  prov- 
inces being  represented,  who  settled  within  the 
limits  of  what  are  now  the  four  Middle  States, 
New  York,  New  Jersey,  Pennsylvania  and  Dela- 
ware, though  a  few  found  homes  in  western 
parts  of  Massachusetts  and  Connecticut.  The 
total  number  of  emigrants  from  *Patrta,"  as 
Ihey  called  the  Republic,  from  1624  to  1664,  was 
not  over  15,000,  with  a  probable  increase  by 
natural  generation,  which  balanced  the  loss  of 
the  5,000  or  so  of  those  who,  not  willing  to  live 


great  advantage  enjoyed  by  the  Dutch  in  North 
America,  during  the  40  years  of  their  corporate 
political  life,  was  that  tney  were  all  under  one 
social  and  governmental  system,  typical  of  the 
future  American  national  commonwealth,  with 
a  single  language  and  (the  overwhelming  ma- 
jority) of  one  religion.  Whatever  limitations 
these  people  were  under,  or  whatever  their  ad- 
mirers or  detractors  allege,  they  brought  to  the 


new  continent  the  traits  of  character,  habits, 
customs  and  institutions,  to  which  they  had  been 
used  for  centuries,  or  which  were  r 


which  the  Republic  led  the  world.  Certainl^y  a 
emigrant  ship  to  America  excelled  in  cleanliness 
of  the  ships,  or  the  character  of  their  human 
cargo,  or  in  what  they  left  in  vitality  behind 
them  or  imported  on  this  continent  The 
Half  Moon  of  1609  and  the  New  Netkerlimd 
of  1624  had  no  superiors  in  personnel  or  prin- 
ciples represented,  for  the  Dutch  Republic  was 
in  the  van  of  ideas  now  generally  accepted  by 
the  modern  civilized  world.  Some  of  these 
familiar  facts  were,  toleration  of  reli^on,  free- 
dom  of   printing,    public  schools    (established 


aborigines  as  men  —  the  purchase  of  land  from 
tile  Indians  being  obligatory  and  set  down  in 
the  charter  —  the  rule  of  the  road  — turning 
to  the  right  — the  standard  gauge  for  roads, 
marriages  recorded  by  the  magistrate  as  well  as 
by  the  church,  universal  re^stration  of  deeds 
and  mortgages,  the  equal  division  of  property 
among  children  of  the  same  family,  and  many 
other  thin^  not  then  known,  or  at  least  not  in 
operation  in  England.  That  the  Pilgrims  gaifted 
much  fflilightenment  and  learned  'to  do  many 
things  'according  to  the  laudable  custom  of 
Holland"  (as  Bradford,  before  Longfellow,  tells 
us)  is  patent  to  all  critical  students  of  historical 
perspective,  i.e.,  of  what  existed,  or  did  not 
exist,  in  the  two  countries  of  England  or  Hol- 
land before  1664.  In  the  discussion  as  to  how 
far  the  development  of  the  American  common- 
wealth has  been  influenced  by  the  Dutdi  Re- 
public, the  important  point  for  the  truth-seeker 
IS  to  be  familiar  with  what  was  known  in  the 
Netherlands  and  contemporaneously  unknown 
in  England,  and  vice-versa,  during  the  days  of 
exile  of  the  Pilgrims,  from  1609  to  1621,  and 
during  the  time  of  the  Tudors  and  Stuarts, 
also,  when  many  if  not  most  of  the  Puritan 
leaders  of  New  England  found  refuge  within 
the  Republic.  It  was  in  the  Hutch  armies,  that 
every  one  of  the  military  leaders  in  the  Ameri- 
can colonies  was  trained.  England,  and  her 
three  insular  peoples,  Welsh,  Scotch  and  Irish, 
had  thousands  of  volunteers  or  regulars  in 
the  republican  armies  during  the  80  years  from 
1568  to  1648,  of  the  Dutch  war  for  freedom. 
A  large  number  of  these  veterans  afterward 
came  to  America.  The  colonial  fathers,  revolu- 
tionary leaders  and  constitution  makers  of  the 
American  commonwealth,  were  far  more  gener- 
ous in  acknowledging  their  debt  to  the  Dutch 
Republic,  than  the  historiographers  of  later  times, 
under  whom  the  legend  of  unmixed  English 
culture  grooved  out  the  channels  of  American 
public  notions  and  opinions.  Washington  Irv- 
ing's  caricature  of  the  'History  of  New  Nether- 
land'—although  he  had  never,  before  its  writ- 
ing, seen  but  a  small  fragment  of  one  or  two 
Dutch  southern  provinces  —  has  actually  been 
taken  for  serious  history.  Its  pictures  have 
certainly  colored  the  views  of  Atnerican  writers 
to  an  extent  almost  equalling  that  of  a  German 
savant,  who  annotated,  with  comments  in  Latin, 
one  of  Irving's  broad  jokes,  taken  by  the  Teti- 
ton  in  all  seriousness.  John  Adams  declared 
that  'the  oripnals  of  the  two  republics  are  so 
much  alike,  tiiat  the  history  of  one  seems  bat 
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a  transcript  from  that  of  the  other."  When 
the  first  envoy  of  the  sister  republic,  that 
sheltered  Pilgntns  »nd  Puritans,  came  before 
our  Confess,  Benj^in  Franklin,  in  his  letter 
of  commendation,  wrote,  'ill  love  of  liberty  and 
bravery  in  defence  of  it,  Holland  has  been  our 
great   exsunple.*     Jefferson    and    Uadi: 


eC"/^ 


example  tor  American  imitation. 

Yet  no  scholar  or  even  teniible  nan  could 
imasine,  in  the  16th  and  17th  ceMUiy,  the  sti^ 
of  prop-ess  attained  in  the  30th  century,  while 
it  is  freely  granted  that  in  other  nationalities 
there  were  elements  of  progress  and  featofes 
worthy  of  being  bwrowed.  The  main  point  to 
settle  by  tomparUive  research  k  what  BctUftily 
existed  in  the  formative  days,  on  cither  tide 
of  the  North  Sea,  when  BriU^  acile»  from 
home  and  intelleclually  sensitive,  as  the  Pilgrims 
and  Puritans  were,  were  being  prepared  for 
their  adventures  and  experiments  beyond  the 
Atlantic 

As  a  matter  of  fact,  the  English  language 
overcame  in  the  Amencan  colonies  not  only 
Gaelic,  Eise,  Welsh  and  dialectic  Anglicisms 
and  Briticisms  (later  supposed  W  the  msulars 
to  be  "Americanisms"),  but  also  Dutch,  French, 
German,  Swedish.  Hence  tha  actual  knewledige 
of  what  the  Dutch  contributed,  as  visible  leaven 
or  obvious  reality  to  American  life,  sunk  into 
oblivion.  No  historian  or  widely  popular  first- 
class  writer  of  American  history,  except  Brod- 
head,  and  pos^bly  John  Fiske,  is  known  to 
have  been  a  critical  scholar  in  Dutch  history 
or  the  language,  or  to  be  topographically  or 
socially  familiar  with  the  Netherlands  in 
America.  It  is  certain  that  the  treatment  of 
neither  Motley  nor  Fiske  on  the  special  points 
herein  mentioned  satisfies  Dutch  critical 
scholars.  Nevertheless,  in  the  revival  of  pride 
in  Dutch  ancestry  and  of  the  commercial  recip- 
rocation of  advantage,  through  the  Holland 
Societies  and  Netherlands  Chambers  of  Com- 
merce, and  the  relatively  greater  increase  of 


come,  since  1876^  when  our  national  origins  were 
more  inquired  into,  a  new  trend  of  opinion 
and  a  greater  willingness  to  acknowledge  our 
ancestral  and  ethnic  debts.  With  the  coming, 
since  1846;  of  over  100.000  Dutch  immigrsnts  of 
high  character  and  abilities  to  the  United  Slates, 
chiefly  in  the  Middle  West,  and  the  establish- 
ment of  the  Holland-America  line  of  steamers, 
stimulating  visits  to  the  old  home  and  travel 
therein,  with  the  endowment  of  professorships  of 
the  Dutch  language  and  literature  —  so  long  dis- 
gracefully absent  from  our  universities -— there 
has  developed  a  more  pronounced  pride  in  Dutch 
ancestry.  The  histoi-y  of  human  nature  and  the 
world  shows  that  when  men  receive  new  light 
or  knowledge  on  themes  long  neglected,  they  are 
apt  to  run  to  extremes  of  thought  and  expres- 
sion. The  chronic  trouble,  in  this  particular 
line  of  truth- seeking,  whether  with  the  flam- 
boyant after-dinner  orators  or  those  who  hold 
stalwartly  to  the  legend  of  unmixed  English 
culture  in  the  making  of  America,  is  a  lade  of 
accurate  or  abundant  knowledge  of  the  Dutch 
language   and   the    real    history   of   the    Dutdi 

nple.     The  last  sources   for  these  are  to  be 
nd   in   the    average   English   histories,   over 
which  Dutch  scholars  have  their  fun.    Besides, 


a  fudicial  mind  is  needed,  abofe  ■!!  flilngfs, 
to  keep  in  view  the  fundamental  fact  of  modern 
Dutch  history  — that  "the  state  without  a 
throne*  (1579-1813)  vras  created  by  the  ChuttA, 
and  that  independence  and  national  evolutios 
were  the  work  of  a  people  stirred  to  nrolution 
and  driven  to  creative  energy  by  religion,  even 
more  than  by  economic  or  political  pressure. 
Motley  declared  that  in  all  Dutch  historj;  "the 
real  hero  is  the  people,'  but  neither  he,  in  bis 
brilliant  narratives,  nor  the  ordinary  writer  in 
English  took  right  thought  about  the  average 
man  in  mass,  the  actual  people.  -Throughout  the 
whole  Netherlandish  story,  whether  of  me  demor 
cratic  Belgic  communes  or  the  northern  republic, 
local  freedom  was  large,  prolonged  and  per- 
sistent even  till  to-day.  In  every  political  organ- 
ism, it  seems  vital  to  real  progress  that  there 
should  be  rivalry  between  two  elements  and  an 
omKisition  of  parties.  Obvious  in  a  republic, 
this  is  visible  to  a  degree  even  tmder  more  or 
less  of  apparently  real  autocratic  form  Of  gov- 
ernment. In  the  Dutch  Republic,  the  city  magis- 
trates and  the  office-holding  class,  generally, 
were  on  one  side  — the  obvious  one  and  th< 
element  almost  exclusively  represented  in  the 
documents  and  books,  from  which  most  closet 
historians  take  their  ideas  of  reality.  The  other 
and  numerically  much  larger  class  and,  in  the 
lon^  run,  most  potei  t,  even  after  Instttuttbas  had 
changed  or  passed  away,  were  the  people  Wil- 
UaM  the  Silent  looew  this,  for  he  appealed  first 
to  kings,  then  to  nobles,  aod  both  failed  him.  He 
appealed  then  to  the  people  and  they  responded 
and  ha  won.  In  both  the  Old  and  the  Nbw 
Netherland,  the  people  were  in  the  Church  and 
pertiured  through  all  changes.  It  is  beyond  all 
cootroversy  that  it  was  the  Ehitch  pecqile,  and 
not  Ifanrice  as  aeainst  Bameveldt,  that  seemed 
tha  natioHl  Synod  of  161^  vindicating  K(tion> 
ality,  which  in  the  near  generation  flowered  in 
art  and  literature  utider  the  triumphant  npublic: 
When  and  for  long  afterward  New  Netfaerlaod 
betamv  New  York,  tliinKB  were  sUahthr  altere«i, 
bat  at  the  tc^  only.  The  Netfaemnders,  who 
come  to  America  from  1CC4  to  1664,  w«re  those 
of  the  Dutch  heroic  age,  many  of  them  veterans 
of  the  armies  of  freedom.  Certarnly  they  were 
the  very  antipodes  of  the  sort  caricatured  by 
Irving;  who,  from  selected  specimens  in  peace- 
ful limes  ana  in  back  country  districts  overa  cen- 
tury afterward,  formed  his  lay  figures  and  men 
of  straw.  As  a  matter  of  fact,  after  the  English 
conquest,  the  people  remained.  Their  right! 
being  guaranteed  by  treaty,  they  elected  thetf 
own  church  officers,  kept  out  the  Anglican  slate 
dinrch  officials  from  their  pulpits  and  pale,  and 


religion  more  or  less  influenced  by  political 
rulers.  For  114  years,  from  1664  to  I?>^  when 
full  freedom  of  conscience  for  all  was  gaaran- 
teed  in  the  state  ooiutitution  —  which  led  all 
others  in  this  respect — ibey  kept  xr^  the  good 
fight  It  was  on  the  sml  of  New  York  that  the 
battle  of  religions  freedom  which  resulted  in 
victory  for  the  naHon  was  fou^t  out  and  woa 
It  IS  only  by  knowing  the  spirit  of  the  people 
and  the  interior  history  of  the  "Reformed 
Church,  in  either  one  or  both  of  tiie  Nether^ 
lands,  fliat  a  dear  perspective  can  be  gained. 
It  was  in  the  Middle  States,  where  the  Dutch 
leaven  and  elements  were  so  stranft  that  die 
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ceotriiugal  tendencies  of  both  the  Eastern  aoA 
the  Southern  States,  as  shown  in  secession  or 
threats  of  it,  was  with  the  help  of  the  West 
ultimatgly  overcome  and  the  "roore-  perfect 
union"  of  which  Che  Dutch  Repuhlic,  which  had 
gone  through  all  the  experiences  of  National 
Supremacy  vs.  State  Soverei^ty,  of  secession 
and  coeiaon.  and  of  the  ultimate  triumph  of 
national  ovtr  all  lesser  dements,  was  a  proto- 
type and  was  forever  established,  even  the  kij^- 
oom  of  1813  bein^  a  disgi^ised  republic,  Ivl&h 
the  hones  of  the  old  federation. 

BiUtography. —  Consult  Brodhead,  'His- 
tonr  of  the  Stau  of  New  York'  (1859)  ;  Fiske, 
'Tne  Dutch  and  Quaker  Colonies  in  America' : 
Campbell,  'The  Puritan  in  England.  Holland 
and  America'  (1899)  ;  Griffis,  'The  Influence  of 
the  Netherlands  in  the  Making  of  the  EnRlish 
Commonwealth  and  the  American  Republic' 
(1891);  'Brave  Little  Holland'  (1894);  'The 
American  in  Holland'  (1899),  and  the  'Story 
of  New  Nethcrland'  (1909) ;  de  Vries,  'Hol- 
land's Influence  on  English  Language  and  Liter- 
ature' (1916)  ;  The  Year  Books  of  the  Holland 
Society  of  New  York,  1877-1914. 

WiLUAM  EujOT  Ghiffis, 
Author  of  'Brave  Utile  Holland  and  What 
She  Taught  Ui;  'The  American  in  Hoi- 
lani^:  'The  Story  of  New  Nethcrland.'' 
DUTCH  CHURCH,  the  church  to  which 
Iha  majority  of  the  people  of  Holland  a<ttiere. 
in  the  16th  century  the  Dutch  wavered  for  a 
lime  between  the  Lutheran  Ourch,  whoM 
leader  was  die  great  reformer,  and  the  Re- 
fonbed  Church,  whose  leaders  were  Calvin  and 
Zwingjt.  In  157L  they  publicly  professed  their 
tilegiance  to  the  latter  by  embodying  its  doc^ 
trines  in  the  Belgic  Confession  of  Faith,  pob- 
lishitd  in  that  year.  As  long  as  thn^  were  under 
the  sway  oi  the  Spani»rds  they,  however,  ab- 
stained from  the  use  of  the  word  Reformed, 
which  had  been  introduced  by  the  French,  and 
Uyled  tbemselves  "Associaies  of  the  Augsburg 
Cosfossien,'  the  Spaniards  considering  Luther- 
ans Toott  easy  to  govern  than  (^vinisis.  One 
ef  the  most  notable  events  in  the  history  of 
the  Dutch  Church,  after  the  ytdce  of  Spain  was 
broken,  was  the  Synod  of  Dort,  in  1618.  James 
Arminiut,  professor  of  theolo^  at  X^deo. 
having  rejected  the  C^lvinistic  tenets  ana 
adopted  those  which  were  destined  to  be  called 
after  himself,  Arminian,  a  synod  was  convened 
St  Dort  lo  examine  and,  if  need  be,  condemn 
his  views-  This  was  done,  but  with  little  efiect, 
the  views  of  Arminius  prevailing  to  a  greater 
extent  after   than   they  had   done   before   their 

gindeinnation.  The  government  of  the  present 
utch  Church  is  Presbvterian.  See  Rbiorhed 
Chubch  IK  AtCEBiCA;  Lutheb;  Netheiu,akds  ; 
Reforuation;  Zwikcli. 

-  DUTCH  CLOVER,  a  oonimon  name  for 
the  white  clover  {Triform  reptns},  a  valuable 

Cisture  plant,  very  coBunon  througjiout  the 
nited  States,  naturalized  from  Europe.  It  Is 
also  a  native  of  Siberia  and  is  found  in  all 
c  regions.  It  has  a  creeping  stem,  the 
ire  broad,  with  a  horseshoe  mark  in 
tft«  centre,  and  the  white  or  ]>inkish- white 
flowers  farm  a  roundish  head.  The  plant  is  so 
well  known  that  it  has  a  variety  of  familiar 
names,  the  best-known  English  names  being 
^ep's-gowan,  honey- stalks,  lamb-sucklings  and 
oo<;asionallj'  shamrock.    See  Cloveil 


I^^T 


DUTCH  CONCERT,  the  term  applied  to  a 
sodal  entertainment  in  which  every  man  sings 
his  own  song  at  the  same  time  that  nis  neighbor 
is  also  singing  his.  Another  form  is  that  in 
which  each  person  present  sings  in  turn  one 
verse  of  any  song  he  pleases,  some  well-known 
chorus  being  used  as  a  burden  after  each  verse, 

DUTCH  COURAGE,  false  or  Sctitious 
courage,  usually  applied  to  the  bravado  excited 
by  roeaita  of  ,^rtud  intoxication.  The  phrase 
probaUy  origMated  in  the  17th  century,  when 
England's  wars  with  the  Dutch,  and  especially 
the  naval  reverses  England  suffered  at  their 
hands  in  the  reign  of  Charles  II,  rendered  in 
England  the  name  "Dutch"  an  ofiensive  epithet 

DUTCH  OAST  INDIA  COMPANY.  See 
East  Ikdia  Companibs. 

DUTCH  BAST  INDIES,  the  islands  in  the 
Malay  Archipelago  owned  by  the  Dutch;  situ- 
ated between  6*  N.  and  11°  S.  ht.,  and  between 
95°  and  141°  E.  Jong.  The  names,  area  and  pop- 
ulation of  the  divisions  are  as  follows : 


DivnioM 

»«"> 

'«- 

.^^^ 

so.ss 

16)l« 
U.3I 
«,399 
tlllBI 

isIm 

liB63 

IS6.»1 

«,3II0 
Zl.OSO 
41.864 

)^",- 

S&^S- 

wui„-.„>4.u„-.,   : 

1»4.«0 

Tot 

South   ud  E«at   Df» 

"'•«" 

The  figures,  however,  are  approximately  ( 
rcct,  as  the  official  records  give  the  census  every 


turns  give  the  total  population,  approximately 
48,000,000,  or  about  seven  times  as  large  as  that 
of  Netherlands.  The  number  of  Europeans  in 
Dutdi  East  Indies  in  1912  was  80,910;  of 
Chinese,  563.000;  of  Arabs.  29,000;  o(  people 
from  parts  of  Asia  other  than  CHiina  and  Arabia, 
23,000,  and  about  37,200,000  natives.  The  chief 
occupation  of  the  people  is  agriculture.  The 
greater  part  of  the  land  of  the  island  of  Java 
is  government  property,  but  in  the  western  part 
there  are  a  number  of  private  estates.  Formerly 
the  government  or  the  private  owners  of  estates 
were  entitled  by  law  to  one  day's  gratuitous 
work  each  week  from  each  laborer  on  the  estate, 
or,  instead,  to  the  payment  of  one  guilder  per 
head  annually.  In  1682  the  greater  part  of 
these  enforced  services  was  abolished,  and  the 
remainder  in  1914  in  return  for  an  increased 
poll-tax.     Since  the  passage  of  the  'agrarian* 
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Imt  in  IS70,  iriudi  {tinted  waste  Uuub  on  herad* 
iuty  leases  for  75  years,  sgriculture  has 
increased  in  Java  and  the  other  blands.  At 
first  the  aovemment  raised  all  the  ftuist  prodnc- 
tive  articles  as  itigar,  coSee,  rice,  etc ;  tuit  since 
1891  the  government  has  ceased  to  cultivate 
sugar,  and  it  is  now  grown  on  the  lands  hired  by 
the  natives  or  on  lands  held  on  emphyteutic 
tenure  from  the  govenunaU.  All  the  nsual  pfxid- 
ucts  are  cultivated  on  private  estates.  The 
annual  production  of  sugar  has  greaib'  in- 
creased, amounting  in  1914  to  1,363,380  tons ;  the 
amount  of  coffee  produced  has  decreased, 
amounting  only  to  38,713  tons  in  1914;  cinchona 
has  increased  rapidly,  aiaounting  in  1914  to 
1,626,970  pounds;  tea,  tobacco  and  indigo  have 
incr^sed  steadily.  The  yield  of  the  tin  mines 
of  Btlton  and  Riouw  and  of  the  coal  mines  of 
Java,  Sumatra  and  Borneo  have  increased  each 
year.  Bufiatoes,  oxen,  cows  and  horses  are 
raised  extenuvely.  In  India  horses  are  not  used 
for  agricultural  purposes. 

Manufactories  are  increasing  slowly;  tice- 
mitls,  saw-mills,  soap  factories,  ice  and  soda 
water  manu£<u:tories  are  in  some  of  the  towm. 
The  princi;pal  articles  of  export  qre  sugar,  co&e^ 
tea,  rice,  uidigo,  dnchona.  tobacco,  ooprah  ana 
tin.  Nearly  all  oi  the  exportSi  except  nee,  go 
to  the  Netherlands.  The  railrotul  and  the  mail 
and  telegraph  service  is  fair  and  is  becoming 
better  each  year.  The  local  revenue  derived 
from  land,  taxes  on  houses  and  estates,  from 
licenses,  custom  duties,  personal  imposts,  EonK 
indirect  taxes,  and  from  the  government  monoo- 
olies  of  salt,  opium  and  railroads  and  the  sale 
of  govemmeot  products.  About  one-third  of 
the  aotiuat  expenditure  is  for  the  anny  and  navy, 
another  third  for  the  general  administration  and 
the  balance  for  the  local  government  administi^ 
tion.  The  'Java  Bank*  is  controlled  by  the 
government  There  are  two  other  Dutch  banks, 
several  branches  of  banks  in  Great  Britain  and 
a  numb^-  of  savings  banks.  The  legal  coins  aud 
the  wdgfatG  and  measures  are  the  same  as  for 
Netherlands.  The  local  weights  and 
are  as  follows: 


In  the  adminislnrtioo  of  justice  the  prin- 
ciple observed  is  that  Europeans  and  those  as^ 
similated  with  them  are  subject  to  laws  -searly 
similar  to  those  in  vogue  in  the  NetherUndSi 
and  the  natives  are  subject  to  their  own  cus- 
toms and  institutions.  The  administration  of 
justice  for  Europeans  is  in  charge  of  European 
jud£«s,  while  that  for  the  natives  is  almost 
wholly  in  charge  of  native  chiefs. 

Schools  are  provided  for  all  Europeans  and 
natives.  In  1913  there  were  10  public  interme- 
diate schools  and  5  private  intermediate  schools. 
In  1914  there  were  for  Europeans  191  mixed 
public  elemertary  schools  and  22  for  girls  only 
(24  for  Chinese  only),  with  34  private  schools; 
die  eleraentary  schools  for  natives  were  834 
government  schools  and  494  private  schools. 

Entire  liberty  of  worship  is  granted  to  the 
members  of  all  religious  denominations.  Chris- 
tianity is  Increasing  among  the  natives.  In 
Java  and  the  outposts,  in  1914,  there  were  600,- 
OOO  Christians. 


lb  1602  the  Dutch  created  their  East  IntUa 
Company,  This  company  conquered  succesuvely 
^  Dutch  East  Indies  and  ruled  them  during 
nearly  two  centuries.  After  the  dissolution  of 
the  company  in  1798  die  Dutch  possessions  were 
governed  by  the  mother-country.  The  superior 
administration  and  executive  authority  of  Dutch 
India  rests  in  the  hands  of  a  govemor-geiieral. 
He  is  assisted  by  a  couodil  of  five  members, 
partly  of  a  legislative,  partly  of  an  advisory, 
character.  The  members  of  die  council,  how-  . 
ever,  have  no  share  in  the  executive.  The  gov- 
ernor-general and  members  of  the  council  arc 
nominated  by  the  queen.  The  governor-general 
represents  not  only  the  executive  power  of  gov- 
ernment, but  he  nas  a  right  of  passing  laws 
and  regulations  for  the  administration  of  the 
colony,  so  far  as  this  power  is  not  reserved  to 
the  legislature  of  the  mother-country.  Haw- 
ever,  he  is  bound  to  adhere  to  the  constitutional 
principles  on  which  the  Dutch  Indies  are  gov- 
erned, and  which  are  laid  down  in  the  'Regula- 
tions for  the  Government  of  Netherlands  India,' 
passed  by  the  Idng  and  States-General  of  the 
mother-country  in  1854,  and  altered  many  times 
since.  For  administration  purposes  the  various. 
possessions  are  divided  into  residences,  divisions, 
regencies,  districts  and  dessas  (villages),  each 
governed  by  a  resident  governor  of  controleur. 

For  defense  there  is  a  colonial  army  en- 
tirely separate  from  the  home  army.  It  con- 
sists of  about  onc-quartcr  Europeans  to  three- 
quarters  natives.  Its  strength  in  1915  was  1,285 
oiiicers  and  37.041  mea  of  whom  8,5S7  were 
Europeans,  There  is  also  a  small  colonial  re- 
serve of  both  Europeans  and  natives.  There 
is  a  navy,  maintained  by  the  mother  country, 
consisting  of  27  vessels,  with  a  complement  oi 
237  officers  and  2,059  European  and  1.329  native 
non-commissioned  lAcers  and  sailors.  There 
is  besides  die  colonial  navy  consisting  of  22 
small  ^ips,  with  167  Europewis  and  766  natives, 
employed  for  civil  service  duties.  The  expendi- 
ture for  defense  in  1915  amouaied  to  $27,367.500l 

DUTCH  AND  FLEMISH  FURNITURE. 
Under  the  rule  of  the  dnkes  of  Burgundy 
Flanders  was  brought  to  the  zenith  of  perfeo> 
tion  in  some  branches  of  the  industrial  arts, 
epKcially  tapestry  weaving.  But  not  nntil  the 
iSth  century  do  we  &nd  any  pieces  of  movable 
furniture  conforming  to  our  idea  of  that  wordi 
Great  coffers  (huckei  or  baintts)  acted  as  chairs, 
beds  and  closets  for  holding  the  tapestries, 
dotbing,  bedding,  etc.  They  showed  rou^ 
carving  in  Gothic  motifs,  but  more  often  were 
covered  with  floriated  iron  bracing  and  wide- 

a reading  branched  lock  esailcheons.  The 
urdbes  and  monasteries  alone  had  artistically 
designed  pieces  consisting  of  pulpits,  reading 
desks,  chotr-staDs.  etc.  'We  have  a  few  extant 
closet  doors,  the  recesses  of  which  closets  were 
built  into  the  wait;  these  doors  were  panelless 
boards  held  togellwr  with  strap-hinges  that 
Straggled  across  the  entire  snrface  in  Gothic 
ScroU  work  and  held  them  together.  The  tables 
were  boards  set  on  trestles.  But  the  rise  of  the 
bourgeoisie  widi  their  powerful  communes  and 
the  corporations  and  guilds  brought  not  only 
peaceful  conditions  but  a  height  of  luxury  and 
wealth  that  made  Flanders  the  envy  of  her 
greater  neighboring  kingdoms.  AnJ,  late  in 
the  15th  century,  to  die  luxurious  wealth  of  cush- 
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ions,  carpets,  tapestries  and  stamped  and  gilded 
leather  work  are  added  pieces  of  furniture 
that  afford  both  body  comfort  and  artistic  effect 
to  a  certain  de^ee.  And  at  last  we  are  able 
to  discern  a  difference  between  the  furniture 
of  the  church  {hitralK)  and  that  of  the  palace 
(profane)  or  dwelling  of  the  wealthy.  Carred 
and  paneled  pieces  appear  in  the  ladies'  cham- 
ber, painted  in  red  heightened  with  white  ros* 
ettes ;  there  was  no  bedroom,  but  the  chamber 
■  had  a  bed,  bench  and  armcnair  as  well  as  a 
sideboard  (drewoif).  Still  the  bed  was  often 
a  long;  chest  on  short  legs,  covered  with  a  mat- 
tress and  pillow  and  protected  at  the  sides  with 
curtains  to  keep  off  the  draughts  and  above  by 
a  canopy  suspended  from  the  ceiling.  In  the 
lifting  of  the  walls  were  often  closets,  the  win- 
dow frame  afforded  a  seat,  and  there  were  set- 
tles and  benches.  Sliding  doors,  later,  disclosed 
shelves  in  the  wall,  on  which  were  books,  ^ass, 
plate  ware,  clothes  and  food ;  thus  they  served 
ai<  cabinets,  bookcases,  cupboards,  wardrobes 
and  larders.  They  were  primitive  armoiret. 
But  the  chair  was  still  a  chest  with  supports  and 
a  back  added,  and  the  sideboard  {dretjoir  or 
credence)  was  also  a  chest  but  supported  on 
legs  and  topped  with  a  dais  or  canow.  The 
carving  of  Uie  panels  ran  to  'linen  fold*  orna- 
ment, the  rest  to  Gothic  'tracery.'  But  pan- 
eling was  only  done  for  churches  till  after  the 
middle  of  the  15th  century.  The  chimneypicce 
became  quite  ornamental  (a  number  are  extant) 
and  had  overmantles  with  arabesque  carving  on 
the  supports  and  elaborate  many-membered 
moldings  in  the  overhanging  cornice  high 
above.  Decorative  Dutch  tiles  appear  sometimes 
on  the  hearth  and  sides.  Some  of  the  mantles 
show    painted    decoration,    generally    armorial 


taken  in  the  great  main  hall,  which  was  fur> 
nished  with  a  dressoir  (buffet),  trestle  table, 
forms  for  seats  (no  chairs  except  for  the  lord 
and  ladies  and  the  guests.  Great  buffets 
(drestoirs)  are  recorded  of  the  Bur^undian 
period.  Thus  we  read  that  iriien  Philip  the 
Good  married  Isabella  of  Portugal  'there  was  a 
dressoir  20  feet  long  on  a  platform,  and  it  had 
five  stages  (gradins),  the  three  upper  ones 
loaded  with  vessels  of  fine  gold,  and  the  two 
below  had  great  vessels  of  silver-gilt*  These 
dressotrs  were  beautifully  carved  in  Gothic  trac- 
eried  doors  and  panels;  some  had  numerous 
doors  and  also  compartments  in  the  lower  space. 
A  three-legged  stool  appears  about  this  time, 
having  the  rear  leg  extended  and  spread  out 
and  deflected  back  at  an  ande  of  about  40 
degrees  so  as  to  form  a  bade  The  rear  of 
die  seat  diminishes  almost  to  a  point.  Contem- 
porary pictures  show  cavaliers  sitting  straddle- 
legged  and  facing  the  back  of  Aese  while  using 
the  back  to  rest  the  arms  and  hands  upon; 
there  were  also  a  few  fonr-Iegged  chairs — all 
had  very  heavy  lathe-ttimed  legs.  A  very  heavy 
hoxed  seat  was  the  hokker  which  was  provided 
with  arms  and  had  the  sides  and  back  boarded 
in  to  a  considerable  height  and  roofed  with  a 
pediment.  Other  pieces  were  the  bedstool  to 
mount  to  the  high  bedding;  reading  desk,  wash- 
Standj  framed  mirror  and  fire-screen.  The 
Flemish  woodearvers  were  becoming  so  sidlled 
that  their  services  were  already  called  for  in 
England,  France,  Spain,   Italy  and  even  Ger- 


many. Among  the  noted  Flemisli  masters  of 
the  16th  century  working  in  Antwerp  we  find 
the  names  of  Hans  and  Adrian  Collaert,  Hans 
Liefrinck  and  Cornells  Matsys. 

Snulnoncc. —  By  1 530  the  Netherlands  had 
developed  their  Italian  influence,  but  diey  re- 
tained their  'linen  fold*  motif  in  carving  into 
the  17th  century.  The  earliest  RauiiMancc 
Flemish  fuiniture  was,  of  course,  ovicd  from 
imported  pieces,  but  the  nadve  woodworker* 
were  soon  greatly  aided  by  the  desimis  of  Cor- 
ndis  Bo^  Prans  Ploris  and  Alaert  Claas,  Lucas 
van  Leyoen,  Jean  Vredeman  (called  de  Vries), 
Theodore  de  Bry;  Hugues  Sambin  and  Pierre 
Coech  also  helped,  as  did  t]ie  Italian  designs  of 
Serlio.  The  boxed  seat  and  stiff  perpen£cnlar 
back  gave  way  to  open  work  chairs,  the  four 
leys  are  now  clearly  defined,  the  back  loses  its 
stiff  uprightness  and  leans  to  the  rear;  it  is 
a  ligfa^  movable  piece.  But,  as  is  always  the 
case  when  styles  change^  we  find  many  fnmA- 
tioH  pieces,  modifications  of  the  Gothic  decora- 
tion, but  not  entirely  representing  the  Classic 
Another  change  is  ^e  partial  displacement  of 
the  former  universal  oak  by  the  use  of  walnut 
as  a  medium.  !n  riris  16th  century  product  we 
later  get  the  carved   work   decoration   in   high 


draped  with  swags,  etc.,  instead  of  the  former 
prevailing  motifs  taken  entirely  from  die  vege- 
table kingdom.  The  closets  obtain  two  doors, 
the  dressoirs  become  a  buffet,  carred  friezes 
take  on  scenes  of  native  human  life  instead  of 
pane!  work.  The  •court'  cui*oards  and  buffets 
m  this  style  are  magnificent  in  their  rich  orna- 
mentation and  are  the  admiration  of  connois- 
seurs. Large  armoires  are  often  on  eight  legs. 
The  table,  which  bad  evolved  the  trestles  at 
each  end  into  heavy,  carved  supports  in  the  form 
of  eagles,  chimeras,  lioiis,  mermaids  and  satyrs, 
now  took  on  revolutionatv  forms.  And  we  get 
legged  side- tables,  folding  tables,  telescope 
('drawing*)  tables,  even  dumbwaiters.  Besioes 
carved  work  inlays  were  becoming  a  decorative 
method,  and  before  the  17th  century  the  Flem- 
ish cabinetmakers  were  equalling  if  not  excellii^ 
the  Italian,  German  ana  other  nations  in  this 
art.  Noted  Flemish  Renaissance  talent  is  found 
in  the  genius  of  Lucas  Faydherbe,  the  Verbriyf- 
gens  and  Albert  Bruhl.  The  wonderful  chim- 
neyrSece  at  Bniges  from  die  designs  of  Lancelot 
Blondel  and  (Juyot  de  Beauregrant,  with  its 
armorial  bearings,  armorini  and  floral  detail, 
was  carried  out  by  the  carvers,  Herman  Gtos- 
encamp,  Andr*  Rash  and  Ro^r  de  Smet.  With 
the  rapid  advance  of  the  artisan  in  inlay  work 
by  the  17th  century  came  also  the  closer  com- 
mercial relations  of  the  Dutch  with  the  In£es 
and  the  consequent  importation  of  exotic 
woods.  The  veneered  marquetry  whidi  4e 
Flanders  -woodworker  had  evolved  from  the 
thick  inlaid  Italian  tnrof-na  created  a  mighty 
influence.  Flat  surfaces  gained  an  artistic  treat- 
ment never  before  dreamed  of.  Large  heavy 
wardrobes  now  came  into  being,  often  with 
columns  at  each  side  and  in  the  centre,  with 
rich  square  panels  in  the  doors,  their  centres 
carved  and  framed  in  fine  moldings.  Philip 
and  Theodore  (ialle  belong  to  the  second  ImK 
of  the  Remissance.  The  form  and  decotation 
are  becoming  more  severe.  Tlie  salient  parts 
are  held  in  restraint ;  columns  be^  to  lose  tbdr 
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high  reliefs  of  fipires  znd  appear  fluted  or 
grooved.  Beds  are  so  high  steps  are  needed,  and 
ihe  bedstead  comes  ottt  into  the  room,  the  canopy 
now  resting  en  the  carved  or  channeled  posts. 
The  posts  are  often  of  a  sh-le  termed  "distaff* 
^oHtnomllt)  like  the  Frenon;  or  ■lance*  form. 
There  are  now  rcgvlar  dinitw  tahles,  writing 
tables,  card  titbles,  diair  tables,  bench  tables 
{tables  &  tattr),  round,  square  and  oval  labks, 
tables  standing  on  one  leg,  on  two  and  on  three 
legs.  Tbcj  are  nutde  of  walnut,  oak,  maple, 
cedar,  cypress,  inaifile  and  some  even  of  silver, 
liieir  decoration  consists  of  beautiful  carving, 
mosaic  work,  maranetry  and  some  are  embel- 
lished with  gold.  The  richly  carved  chairs  often 
have  spiral  turned  legs  as  well  as  the  old 
baituttr  form  with  bulbed  feet ;  seats  and  backs 
arc  pa.dded  with  stamped  leather,  veltet,  silk  or 
woolen  fabrics,  tassels  border  the  seat  coverings 
and  large-headed  nails  add  to  the  decorative 
aniearance.  Connecting  rails  (sirelckers)  are 
trtaced  near  the  ground.  It  was  the  age  of 
Rubens,  and  he  well  defines  in  his  paintings 
the  furniture  pieces  in  vogue.  A  peculiar  style 
of  ornamentation  was  the  curved  embossing 
exactly  representing  the  human  ear;  it  was 
termed  genre  auriculaire.  The  diair  with  caned 
back  and  front  is  said  to  have  had  its  birth  in 
Flanders.  But  the  grandest  and  most  priced 
piece  of  fnmiture  of  the  Netherlands  was  the 
cabinet.  Numismatics  was  the  rage  and  the 
coins  and  medals  found  repose  in  this  unique 
chef-d'oeuvre:  it  is  the  Kunstsckrank  of  th2 
Germans.  The  usual  form  consisted  of  two 
parts,  the  upper  bdng  of,  smaller  dimensions 
than  the  lower  and  being  also  set  back  some- 
what. Its  construction  was  on  architectural 
lines,  and  was  surmounted  by  a  pediment, 
usually  the  'broken*  style  with  a  carved  figure 
standing  in  the  open  space.  Originally  the  cab- 
inet for  curios  was  placed  on  a  support  (often 
of  eight  legs)  or  table;  thelower  section  was  now 
closed  in  and  had  two  panels  as  had  the  upper 
half.  Lovely  classical  figures  were  carved  on 
these  panels;  the  subjects  were  frequently  Nep- 
tune (for  corals  were  one  of  the  curio  col- 
lectors hobbies),  also  the  Muses,  Apollo,  etc. 
The  elaborate  inlay  decoration  was  truly  lavish 
and  of  several  varieties.  Some  had  the  Italian 
pietTa  ditra  or  mosaic  of  encrusted  stones,  also 
amber,  enamel  work,  even  Venetian  glass.  The 
marquetry  work  is  heightened  with  small  pieces 
of  ivory  and  mother-of-pearl.  Ebony  was  used 
to  enrich  the  finest  pieces  of  this  period,  in  fact 
tome  pieces  were  constructed  entirely  of  ebony. 
Beautiful  work  was  done  by  Hogues  Goltz 
(Goltius).  So  renowned  were  the  productions 
of  the  Flemish  artisans  that  the  French  court 
sent  cabinetmakers  to  learn  this  ebony  and  mar- 
quetry technique.  On  their  return  they  were 
called  ibinisles,  and  the  term  has  lasted  to  this 
day  for  the  French  cabinetmaker.  Artus  Quel- 
lin  did  fine  decoration,  and  some  of  his  ijieces 
are  still  extant;  Crispin  van  den  Passe  designed 
much  furniture.  But  the  day  of  decadence 
brought  with  it  poorer  work  in  the  marquetry, 
lacking  finish  and  delicacy  of  coloring-  the 
veneers  ranged  from  crude  to  gaudy.  Early 
in  the  19th  century  the  School  of  Woodcarving 
still  kept  up  the  art  to  an  excellence  not  equalled 
■"     ■'       "  '   *    twerp,  Brus- 

s  maintained 


tiieir  precedence  in  woodcarving. 


.    7^—  Claesen,  J,,    'L'Art  anden 

an  Pays  de  Liege ;  nouveau  Kecueiile  de 
Meubles,  Fortes,  Cheminees,  etc.,  en  Bois* 
(Liege  IS—)  ;  Singleton,  E.,  'Dutch  and  Flem- 
ish Furniture'  (London  1907);  Sluytennan,  K., 
^Alte  limenraume  in  Holland'  (Leipzig  190S)  ; 
Same,  'Intcrieurs  anciens  en  Belgique'  (La 
Haye  1913)  ;  Terme,  G.,  'L'Art  ancien  au  Pays 


DUTCH  GOLD.    See  Copper. 

DUTCH  GUIANA.    See  Guiaka. 

DUTCH  HARBOR,  Alaska,  a  port  in  the 
northeastern  part  of  the  island  of  Unalaska, 
situated  on  Bering  Sea.  It  is  a  port  of  call  for 
steamers  passing  through  the  Unimak  Pass. 
See  AiASKA. 

DUTCH  LANGUAGE  AND  LITERA- 
TURE,   See  Netheblands. 

DUTCH  LIQUID,  an  oily  liquid,  insoluble 
in  water,  known  to  the  chemist  as  ethylene 
dichloride  (GH.CI1).  It  may  be  obtained  by  the 
action  of  chlorine  gas  upon  ethylene,  and  also 
as  a  by-product  in  the  manufacture  of  chloral 
It  is  most  commonly  prepared  by  passing  ethy- 
lene into  a  warm  mixture  composed  of  2  parts 
manganese  dioxide,  3  parts  sodium  chloride,  4 
parts  water  and  5  parts  sulphuric  acid.  When 
the  mass  has  become  yellow  in  color  it  is  dis- 
tilled. It  has  aoKSthetic  properties,  and  is  re- 
puted to  be  cjuite  safe,  but  it  is  irritating  to  the 
throat  and  is  therefore  not  used.  The  name 
relates  to  its  early  preparation  by  the  Dutch 
cbemists. 

DUTCH  UETAL.    See  Coppeb. 

DUTCH  OVEN,  a  spider,  skillet  or  camp- 
oven  used  by  those  who  cook  by  hot  coals  on 
the  hearth,  a  mode  yet  common  m  the  Western 
States  of  the  Union,  and  unsurpassed  in  its 
results  with  skilful  housewives.  The  pot 
stands  in  hoi  embers,  and  more  of  the  same  are 
piled  on  the  dish-shaped  lid.  The  phrase  is  also 
applied  to  a  cooking-chamber  suspended  in  front 
of  a  fire  so  as  to  cook  by  radiation. 

DUTCH  PINK,  a  yellow  lake,  prepared 
from  bark  of  the  quercitron  (the  dyer's  oak), 
used  in  distemper,  for  staining  paper'hangings 
and  for  other  ordinary  purposes. 

DUTCH  REFORMED  CHURCH.  See 
Refohmed  Church  in  America. 

DUTCH  RUSH,  a  common  name  for  the 
scouring  rush  or  shave  grass  {Equiietum 
hyemate),  a  plant  of  the  horsetail  family,  used 
for  scrubbing  floors  in  country  places,  and  im- 
ported from  Holland  as  an  article  of  commerce, 
to  be  used  in  polishing  hard  woods  and  ala- 
baster. The  stems  are  filled  with  silica  deposited 
in  a  regular  manner,  forming  an  integral  part 
of  the  plant.  It  is  native  throughout  Europe 
Asia  and  nearly  the  whole  of  North  America, 
where  it  is  found  in  wet  places  and  along  the 
banks  of  streams.     See  Eqtiisktum. 

DUTCH  SCHOOL.    See  P.mntinc. 

DUTCH  SCHOOL  OF  FORTIFICA- 
TIONS.   See  Fortifications. 

DUTCH  WEST  INDIA  COMPANY, 
Hie,  an  association  of  merchants  of  Amsterdam, 
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Zealand,  die  Meuse,  North  Holland  and  Fries- 
land,  incorporated  1621,  with  a  capital  of  6,000,' 
OOO  florins  (about  $2,500,000).  Unlike  the  East 
India  Company,  which  was  prima rily  a  tradinR 
association  and  in  its  conquests  and  colonies  haa 
no  other  purpose  than  to  protect  its  commerce, 
the  West  India  Company  never  had  an  extensive 
trade,  but  strove  to  injure  the  Spaniards,  to 
conquer  their  establishments,  to  capture  theit 
ships  and  to  break  the  intercourse  between  Spain 
and  its  American  gold  and  silver  mines.  The 
design  was  conceived  in  the  interest  of  the  Bel- 
gians, when  Spanish  persecutions  had  driven 
more  than  100,000  Proteslant  families  from  Bel- 
gium to  the  north.  It  was  thought  that  the 
Spaniards  would  be  compelled  to  evacuate  Bel- 
gium when  their  resources  had  been  thus  de- 
stroyed. Large  fleets  were  sent  out,  the  com- 
pany possessing  sometimes  as  many  as  70  armed 
vessels.  The  prizes  captured  were  of  such  value 
that  during  several  years  shareholders  received 
2S  to  7S  per  cent  interest  Twelve  millions  were 
added  to  the  original  capital.  Spain  and  Portu- 
gal being  united  at  this  time  (the  union  lasting 
from  ISSO  to  1640),  the  company  not  only  cap- 
tured the  Spanish  silver  fleet  in  1628,  securing  a 
booty  of  more  than  14.000,000  florins,  but  took 
Bahia    (1624)    and  Pernambuco    (1630)    "       " 


under  the  administration  of  Count  John  Maurice 
of  Nassau.  Cura^o  was  taken  about  this  time 
and  the  company's  North  American  colony  of 
New  Netherlands  grew  more  and  more  pros- 
perous. But  the  fatal  defect  of  the  company's 
?lan  now  became  apparent.  Not  being  supported 
y  extensive  trade,  the  military  and  naval  tri- 
umphs cost  much  more  money  than  they  pro- 
duced. The  financial  condition  of  the  company 
showed,  after  1630,  a  terribly  constant  down- 
ward tendency;  the  government  of  Holland, 
moreover,  was  very  slack  in  fulfilling  its  pledges 
of  assistance.  The  beginning  of  tne  end  was 
reached  in  1641  when  Portugal,  having  shaken 
off  the  Spanish  yoke,  devised  means  to  regain 
Brazil.  In  1654  the  Dutch  troops  withifrew 
from  that  part  of  South  America.  The  death- 
blow was  struck  when  New  Netherlands,  the 
last  valuable  possession  of  the  practically  bank- 
rupt company,  was  conquered  by  the  Hnglish 
(1664).  Consult  Ashcr's  'Bibliography  of  New 
Netherlands  and  the  Dutch  West  India  Com- 
pany'  (Amsterdam  1856-67). 

DUTCH    WEST    INDIES,    The.      The 

Kssessions  of  Holland  in  the  West  Indies  are 
irinam  or  Dutch  Guiana  and  the  colony  at 
Curasao.  Surinam  is  situated  on  the  north 
coast  of  South  America  between  2  and  6°  north 
latitude  and  53°  50"  and  S8°  20"  west  longitude, 
and  is  bounded  on  the  north  by  die  Atlantic 
Ocean,  on  the  east  by  the  river  Merowijne 
(which  separates  it  from  French  Guiana),  on 
the  west  by  the  river  Corantyn  (which  sepa- 
rates it  from  British  Guiana)  and  on  the  south 
by  inaccessible  forests  and  savannas  to_  the 
Tumac-Humac  Mountains,  In  1667  Surinam 
was  assured  to  the  Netherlands  in  the  exchange 
for  the  colony  of  New  Netherlands  in  North 
America.  Since  then  it  has  been  twice  in  the 
power  of  England  (1799-1802  ind  1804-16).  Its 
area  is  46,060  square  miles  and  the  population 
(19IS)  85.536,  exclusive  of  nepoes  living  in  the 
forests.    The  snperior  admimstratioii  is  in  the 


The  Colonial  States  form  the  representative 
body  of  the  colony;  the  members  are  chosen  for 
six  years  by  electors  in  proportion  of  one  in 
200  electors.  There  is  entire  religions  liberty. 
At  the  end  of  1915  there  were  Reformed  and 
Lutheran,  10,157;  Moravian  Brethren,  26,136; 
Roman  Catholic,  18^761;  Jews,  882;  Moham- 
medans. 11,559)  Hindus,  17.633,  etc.  There 
were  in  1915.  28  public  schools  writh  3,679  pupils, 
and  40  private  schools  with  6,702  pupils.  There 
is  a  government  normal  school.  In  19J5  sugar 
was  produced  to  the  amount  of  14,747,100  kiio- 
grams,  cacao  1,464,200  kilograms,  coffee  609,700 
kilograms,  rice  5,280,200  kilograms,  maize  1^67,- 
900  kilograms.  Rum  and  molasses  were  pro- 
duced to  the  extent  of  1.693,500  and  112,000 
litres,  respectively. 

In  1915  the  export  of  gold,  mostly  alluvial, 
was  1,157,031  grammes.  In  this  same  year  there 
entered  246  vessels  of  209,4-18  tons  and  cleared 
244  ships  of  209,911  tons,  Surinam  is  divided 
into  13  districts.  Communication  between  these 
several  districts  is  carried  on  b^  vessels  and 
small  steamers.    Capital,  Paramaribo  (35,530), 

The  colony  of  Curacao  consists  of  the  fol- 
lowing islands ;  Curasao  (area  210  square  miles, 
pop.  33.675) ;  Bonaire  (area  95  square  miles, 
pop,  6,S92)  ;  Aruba  (area  W  square  miles,  pop. 
9^204)  ;  Saint  Martin  (southern  part  only,  area 
17  square  miles,_  pop.  3,202):  Saint  Eustache 
(area  7  square  miles,  pop.  1,431)  ;  Saba  (area  5 
square  miles,  pop.  2,488),  a  total  area  of  403 
square  miles  with  a  population  on  31  Dec.  1915 
of  S6.7S4.  The  capital  of  Curasao  is  Willemstadi 
(pop.  11,000),  which  has  one  of  the  best  harbors 
in  the  West  Indies.  There  is  a  governor,  assisted 
by  a  council  of  four  members,  nominated  by  the 
queen.  The  different  islands,  except  Curacao, 
are  under  officials  called  'geza^hebbers,'  nomi- 
nated by  the  queen.  The  chief  products  are 
maize,  beans,  pulse,  cattle,  salt,  phosphate  of 
lime.  The  most  important  source  of  income  is 
the  shipping  industry,  which  gives  employment 
laborers   in   the   work   of   trans- 


shipping goods  and  as  sailors  on  the  vessels  that 
toucti  regularly  at  Willemstadt  No  statistics 
are  available  as  to  the  amount  of  money  thus 
placed  in  circulation.  The  making  of  straw  hats 
continues  to  be  the  industry  second  in  import- 
ance. The  exports  of  straw  hats  to  the  United 
States  in  1916  was  valued  at  8129,034.  An  oil 
refinery  was  established  in  1916  for  the  refining 
of  crude  petroleum  from  the  Venezuelan  oil 
fields.  In  1916  the  exports  were  valued  at  $967.- 
336  aad  the  imports  at  $2,461,528.  The  revenue 
is  derived  from  import,  export  and  excise 
duties,  taxes  on  land  and  some  indirect  taxes. 

In  1916  the  Dutch  government  sent  a  special- 
ist to  Curasao  to  investigate  the  sanitary  condi- 
tions on  the  island.  As  a  result  a  department  of 
public  health  was  established  under  me  direction 
of  a  Dutch  pathologist,  and  this  has  rendered 
important  service  in  cleaning  streets,  wiping  oot 
mosquitoes  and  in  the  prevention  of  venereal 
disease  hy  building  a  hospital  for  their  treat- 
ment. Measures  have  been  taken  for  the  open- 
ing of  a  bacteriological  laboratory  and  for  the 
passage  of  quarantine  laws  suited  to  the  climate. 
A  modern  sanatorium  was  completed  in  1917. 


ship  which  saili^  believed  o 
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about  the  C»pe  of  Good  Hope.  The  itory  is 
that  a  Dutch  captain,  Vanderdecken  hv  nanM, 
being  tossed  about  by  adverse  winds  while  Irj^ 
ing  to  double  the  Cape,  sware  with  tnany  oaths 
that  he  would  accomplish  his  purpose  if  he  beat 
10.  and  fro  till  the  judgment  day,  and  as  a 
punishment  hij  ship  never  touched  land.  An- 
other version  of  ihe  legend  is  that  the  Ftylng 
Dutdnnan  is  condemned  to  wander  the  scats 
forever  because  a  nurder  was  committed  on 
board  his  ship. 

DUTCHMAN'S  PIPE,  a  commoD  name  for 
Aritlolockia  macrophylta,  a  plant  of  the  birdi- 
wort  family  [Aristolochiacta) .  It  has  a  twining 
stem  with  very  slender  branches,  the  leaves 
broad  and  thin.  The  calyx  tube  is  bent  in  snch 
a  manner  that  the  flower  stiggests  a  pipe  with  a 
long  stem.  It  grows  in  wc«ds  from  southern 
Pennsylvania  to  Minnesota,  Kansas  and  Georgia. 
See  Aristolochia, 

DUTT,  doot,  Hichad  Hadfansodan,  Indian 
poet :  b.  25  Jan.  1824  at  Sagandari,  in  the  dis- 
trict of  jessore,  Bengal,  India;  d  29  June  1873. 
His  father,  Rajnara^n  Dutt,  was  a  lawyer  in 
Calcutta.  From  his  earliest  boyhood  Mad- 
husudan  showed  si^s  of  future  greatness.  He 
received  his  education  in  the  Hindu  College  of 
Calcutta.  His  teachers  always  spoke  highly  of 
his  scholarship.  Young  Dull  refused  to  marry 
according  to  his  father's  wishes  and  had  to 
leave  home;  he  renounced  the  faith  of  his  fore- 
fathers and  embraced  Christiani^  on  9  Feb. 
1843.  After  his  conversion  he  studied  in 
Bishops'  College,  Calcutta,  and  learned  Latin, 
Greek,  French  and  other  languages.  The  study 
of  the  different  literatures  of  the  world  in- 
spired him  to  take  up  a  literary  career.  He 
moved  to  Madras  in  1848  and  began  to  write 
verses  in  English.  He  married  a  Frendi  woman, 
but  they  were  separated  not  long  after.  He  then 
married  the  daughter  of  an  English  educator 
and  this  marriage  proved  a  haMy  union.  The 
couple  returned  to  Calcutta  in  1856.  Dutt  then 
realized  that  if  he  sought  lasting  distinction  in 
poetry  he  should  write  m  Bengali.  So  he  began 
writing  in  Bengah  in  Calcutta  and  his  first 
works,  the  'Krishna  Kamari,"  'Sarmista,'' etc., 
were  published  between  1858  and  1861.  The 
books  were  well  received  by  the  critics.  As'  a 
great  lover  of  Dante  and  Milton,  Dutt  wanted 
to  introduce  Uank  verse  into  BengaK  poetry. 
His  first  book  in  blank  verse  was  'Yiloctama 
Kabya.'  He  then  brought  out  his  masterpiece, 
'Megfanad-Badha  K^>ya,'  which  has  immortal- 
ized hin  as  one  of  die  master  poets,  not  only  of 
India  hot  of  the  world.  The  story  was  taken 
from  the  Ramayaoa  and  the  bode  was  pnblidied 
in  1861.  In  1862  Dutt  went  lo  England  and 
studied  for  tbe  bar.  On  his  retaro  to  Calcutta 
in  1667  he  began  to  ^acttse  Ivw  in  the  Calcutta 
Hirii  Court,  but  did  not  win  soccesa  in  Us 
'profession.  Financial  difficulties  broke  his 
health,  and  in  extreme  poverty  Dutt,  the  grcaieat 
poet  of  Bengal,  died  in  a  charitable  hospital  at 
Alipur.  After  the  award  of  tbe  Nobel  Priie  to 
Rabindranath  Tagore  in  1913  a  leading  Bengali 
maeazine  took  a  vote  as  to  which  was  the  best 
book  of  poetry  in  Bengali  and  *Ueghnad-Badha 
Kabya*  {'The  Epic  of  Ae  Death  of  Meghmd') 
won  tbe  first  place. 

DUTT,  Romeih  Chnnder,  East  Indian 
scholar,  civil  servant  and  politician :  b.  Calcutta, 
13  Aug.  1848.    He  was  educated  at  Presidency 


College,  Cakvtta,  and  Untvertity  Coltegie,  Lon- 
don, at  which  latter  insthution  be  became  lec- 
turer on  Indian  history.  He  joined  the  Indiati 
civil  service  in  1871,  becoming  a  divisional  com- 
tnissioner  in  1894,  the  first  native  of  India  10 
attain  that  position.  In  1892  he  was  decorated 
for  ability  as  aa  administrator  and  his  Utqraiy 
researches.  Bende  a  series  of  novels  in  Ben- 
gali and  translations  ol  the  'Ric  Veda,'  eta, 
into  Bengali,  be  h^  published  in  Eoglisii 
' Civiliiation  in  Anci^t  Iniha' ;  'Lays  qf 
Ancient  India';  'Mababharala,'  condeospd  jalo 
English  verse;  'ftamayana,'  condensed  into 
En^ish  verse;  'Engbnd  and  India,  187S-83' ; 
'Famines  in  India'  (London  1900);  'Ecoui^Qic 
History  of  British  India';  'Lake  of  PalmE,' 
a  translatifln  from  hu  early  Indian  novel  and 
an  interesting  story  of  Indian  domestic  life 
(London  19021 

DUTT,  Torn,  Hindu  poetess:  b.  18H; 
d.  1877.  She  received  a  good  Eattipean  edu- 
cation and  translated  imtf  Etiglbh  Many 
French  poedis  —  from  fierangei,  Gantiet, 
Con>fa.  etc  A  collection  of  these  was  pub-- 
Hshcd  as  'A  Sheaf  Ghamd  in  French  Fields^ 
(1876),  She  also  rendered  into  Engliib  soile 
of  tbe  'Andeat  Ballads  of  Hindustan.)  She 
wrote  a  stoiy  in  FVench,  'Miss  d'Arvers'  Diary.' 
Consult  Gosse,  E.  W^  'Critical  Kitkau'  (1896). 

BDTTKEAH,  rfoot'te-i,  DATTIYA  or 
DATIA,  India,  city  capiial  of  a  state  of  the 
same  name,  in  the  Bundclldiand  Agency,  een- 
irat  India,  on  the  rente  from  A«Ta  lo  Sn^r, 
110  miles  southeast  of  Agra.  It  stands  on  a 
rocky  hei^t  sunounded  by  a  stone  wall  ^nd 
is  weH  bttilt,  widi  an  tmusual  number  of  stoDc 
houses.  The  chief  of  the  Datia  State  dwells 
here.  West  of  die  town  rises  a  palace  of  im- 
mense sise  and  remailcable  beauty,  one  of  the 
best  pieces  at  Hinda  atcbitcctifre  in  India.  It 
is  situated  within  a  pleamire  ground  of  aboiri 
10  acres,  enclosed  b^  a  lofty  wall,  with  enibattled 
towers  at  each  of  He  four  comers.  Four  miles 
distant  there  are  interesting  Tain  teniptcs.  Poo. 
17J29. 

DUTTON,  Clarence  Bdwari  American 
soldier  and  geologist ;  b,  Wallingford,  Conji- 
15  May  1841;  d.  1912.  He  was  graduated  at 
Yale  in  1860,  and  two  years  afterward  became 
captain  of  the  21  si  Connecticut  Volunteers. 
He  received  a  commission  as  second  lieutenant 
in  the  United  States  arroy  in  1863,  was  pro- 
moted to  the  rank  of  major  in  1890.  In  187S 
he  joined  Maj.  J.  W.  Powell  m  the  United 
Stales  survey  of  the  Rocky  Mountain  region; 
in  18?9-80  was  secretary  of  the  United  States 
land  system  committee,  and  from  1880  to  1891 
was  a  member  of  the  United  States  GeologicaJ 
Survey.  He  was  elected  a  member  of  the  Na- 
tional Academy  of  Sciences  in  1S84,  for 
which  he  made  a  thorough  .study  of ,  the 
Charleston  earthquake  of  1886.  His  report 
interpreting  the  results  of  hi.?  study  were 
significant  and  stimulated  a  widespread  scientific 
interest  in  the  earthquake  phenomena.  Ifis 
research  also  led  him  to  important  discoveries 
concerning  the  nature  and  Speed  of  eaf^fpiakft 
motion,  and  of  the  means  of  measitring  the 
depths  of  the  focns,  (See  Isostabt).  Hit 
writings  embrace  the  subjects  of  tnetallurgy, 
gunnery  and  geology,  to  which  last  he  has 
devoted  his  main  liferary  attention.    Ifis  mrtt 
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iupDrUnt  geologic  wotIcs  are  <G«oloKy  of  the 
High  flatcuis  of  Utah>  (1880);  'Tertiary 
History  of  the  Grand  Canon  DiBtrict'  <1832}  ; 
'Hawaiian  Volcanoes'  {1884);  'MoUnt  Taylor 
and  the  Zuni  Plateau'  (1886)  ;  'Earthquakes  in 
the  Light  of  the  New  Seismology'  (1904). 

DUTTON.  EdwMd  PtTKin,  American 
puMi^er:  b.  Keene,  N.  H..  4  Jan.  1831.  He 
was  edacated  at  the  Boston  Latin  School,  was 
a  member  of  Ide  and  Dutton,  booksellers  of 
Boston,  18S2-S8,  bought  out  Ide's  interest  and 
continued  as  E.  P.  Dutlon  and  Company.  He 
bought  the  retail  bnsiness  of  Ticknor  and  Field 
in  I8M.  and  also  that  of  the  General  Prot- 
estant Episcopal  Sunday  School  Union  and 
Church  Book  Society  of  New  York,  and  in 
1869  moved  the  business  to  New  York.  One 
of  the  firm's  notable  enterprises  has  been  the 
'Everyman's  Library,'  an  important  series  of 
mei^mive  reprinted  classics  in  all  dcperttaents 
of  hterature. 


Conn.j  12  April  1869.  He  was  graduated  at 
Yale  m  1818,  and  became  professor  of  law  in 
the  same  university  in  1847,  occupying  this 
poiitidn  for  eight  years,  and  in  ISSA  was  elected 
governor  of  Connecticut.  He  was  jud^  of 
nie  Superior  Court,  and  Court  of  Errors 
1861-66,  and  prepared  many  digests  and  com- 
pilations of  State  statutes,  which  are  of  perma- 
nent value  to  his  profession. 

DUTTON,  Sanmel  Train,  American  edu- 
cator: b.  HiJlsboro,  N.  H..  16  Oct.  1849.  He 
■was  graduated  at  Yale  in  1373  (A.M.  1900). 
He  was  ia  charge  of  schools  of  South  Norwalk, 
Conn.,  1873-78;  principal  of  Eaton  School,  New 
Haven,  1878-82:  superintendent  schools  of  New 
Haven.  Conn.,  1882-90;  Brookline.  Uase.,  1890- 
1900;  professor  of  education  and  administra- 
tion and  superintendent  Teachers'  College 
schools,  1900-15;  professor  emeritus  of 
Teachers'  College  since  1915;  lecturer  in  peda- 


1910;  chairman  of  the 
tec  of  First  National  Arbitration  and  Peace 
Coneresi  New  York  1907;  honorary  secretary 
of  the  New  York  Peace  Society;  honorary 
secretary  Japan  Society ;  director  of  the  Con- 
gregational Board  of  Home  Missions ;  member 
(1913)  of  the  International  Commission  to  In- 
vestigate the  Balkan  Wars ;  member  of  the 
Council  Berne  Bureau  of  International  Peace ; 
member  of  the  Authors  and  Yale  clubs.  New 
York,  Sociological  Association,  Institute  of 
Social  Sciences,  etc.  He  has  written  'Social 
Phases  of  Education*;  'School  Management'; 
edited  'Historical  Series';  'World  at  Work 
Readers*  (1906),  and  is  associate  editor  of 
Chriilian   IVork. 

DUTY.  A  course  of  conduct  is  a  duty  if 
abstention  from  it  is  evil.  This  deitnition  would 
seem  to  make  duty  logically  dependent  on  good 
and  evil,  but  it  is  passible  to  define  the  good 
as  that  which  it  is  one's  duty  to  secure,  so  that 
the  logical  order  of  the  notion  of  duw  and  of 
that  of  good  and  evil  is  not  clear.  Ilie  ques- 
tion as  to  which  of  the  two  definitions  repre- 
sents the  real  order  of  priority  between  duty 
and  good  or  evil  has  played  a  considerable  part 
in  eHiical  discussions.     The  question  may  be 


formulated  as  follows:  are  ethical  values  in- 
herent in  things  and  courses  of  conduct,  with- 
out reference  to  any  moral  agent  —  in  which 
case  good  and  evil  are  prior  to  duty  —  or  do 
they  consist  essentially  in  the  obligations  of 
some  individual  f  Greek  [^itosophy,  always 
realistic  in  the  scholastic  sense,  dismayed  its 
hypostatic  tendeucy  in  ethics  as  well  as  in  meta- 
physics, and  made  good  and  evil  more  or  less 
of  the  nature  of  independent  entities.  Thus 
for  Plato,  the  basis  of  mor^ity — the  Idea  of 
the  Good  —  is  not  mcedy  a  real  entity  but  the 
most  real  of  all  entities.  An  objective  good 
of  this  sort  must  be  free  from  all  depencience 
on  an  individual.  The  Greek  ethics,  therefore, 
was  an  ethics  of  duty  rather  than  ethics  of 
^ood.  The  ethics  of  the  Stoics  first  brought 
iDto  »ny  prominence  at  all  the  notion  of  dut^: 
the  Stoic  good,  though  not  dependent  on  its 
relation  )□  an  agent,  was  a  course  of  conduct 
to  be  pursued  by  an  ageid.  so  that  it  was  at  the 
same  time  a  duty.      , 

The  Greek  systems  of  ethics,  as  has  beeo 
said,  laid  the  greatest  emphasis  on  the  actual 
results  intended  and  attained  by  conduct  in 
making  their  evaluations.  Christianity,  on  the 
other  hand,  made  the  motive  of  a  deed  the 
ipost  Hcnificant  faaor  in  the  determination  of 
iu  worth.  The  good  deed,  according  to 
Christianity,  Is  that  which  is  done  in  obedience 
to  God.  This  obedience  constitutes  duty,  which 
is  thus  prior  to  the  good.  The  original  priority 
of  duty  has  exhibited  a  continual  tendency  to 
l^se  and  disappear,  and  moralists  of  the  type 
of  Faley  have  attempted  to  point  out  various 
objective  goods,  the  attainment  of  whidi  fur- 
ni^es  an  excuse  for  duty.  However,  with  the 
philosophy,  of  Kant,  duty  came  into  its  own 
again-  Kant  based  his  entire  ethics  on  the 
categorical  imperative.  The  categorical  im- 
perative is  the  injunction  'to  act  only  on  the 
maxim  whereby  thou  .canst  at  the  same  time 
will  that  it  should  become  a  universal  law.* 
This  is  a  principle  of  duty,  and  good  and  evil 
are  merely  adjectives  applied  to  conduct  that 
conforms  or  does  not  conform  to  the  maxim. 

The  problem  whether  duty  is  prior  to  good 
and  evil,  or  vice~versa,  is  in  many  respects 
parallel  to  the  dispute  between  realism  and 
idealism  in  epistemology.  Just  as  realism  claims 
the  existence  of  reals  apart  from  their  relation 
to  a  percipient,  the  ediics  of  good  and  evil 
claim  the  existence  of  goods  apart  from  their 
relation  to  an  agent.  Idealism  and  the  ethics 
of  duty  correspond  in  a  snnilar  manner.  It  is 
a  familiar  fact  that  the  difficulty  of  realism  lies 
in  the  demonstration  of  unperccived  reals,  with- 
out involving  the  absurdity  of  a  being  that  per- 
ceives them.  In  the  same  way,  as  it  is  difficult 
to  pass  nKiral  judgments  without  putting  oneself 
in  the  position  of  at  least  a  hypothetic^  agent. 
the  issue  between  the  two  types  of  ethics  b 
not  easy  of  decision.  However,  owing  to  this 
fact  that  we  can  scarcely  pass  a  moral  judg- 
ment without  feeling  ourselves  as  one  of  the 
actors  in  the  situation  concerned,  we  shall  miss 
very  little  of  importance  by  adopting  for  pur- 
poses of  argument  the  view  that  duty  is  prior 
to  the  good,  and  we  shall  be  able  to  give  full 
consideration  to  any  possible  way  in  which  the 
agent  is  actuaUy  involved  in  the  fmidamental 
questions  of  ethics.  Duty  thus  gains  at  least 
a  pragmatic  priority. 
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In  accordance  with  the  erohiliotrntic  trend 
of  modem  ethics,  Herbert  Spencer  traced  duly 
to  fear  of  revenge,  etc.  There  is  no  doubt  that 
ttie  experiences  of  one  who  acts  from  duty 
have  a  certain  measure  of  resemblance  to  those 
of  one  who  acts  from  fear.  However,  the 
two  experiences,  notwithstanding  their  qualita- 
tive similarity,  occupy  different  places  in  the 
life  of  the  individual.  Kant  expresses  this 
difference  by  contrasting  the  universality  of 
the  claims  of  duty  with  the  manyness  and 
partiality  of  the  incUnaticms,  which  manifestly 
include  such  aversions  as  fear.  Whether  we 
go  as  far  as  Kant  does,  and  regard  duty  as 
that  motive  to  conduct  which  impels  us  to  act 
in  accordance  with  laws  which  we  consider 
and  will  as  universal,  we  shall  undoubtedly  be 
right  if  we  insist  that  the  obedience  of  dutv 
leads  us  into,  not  a  chaotic  assemblage  of  dif- 
ferent deeds,  but  a  more  or  less  unified  course 
of  behavior. 

The  manifoldness  of  the  experiences  of  those 
who  act  from  duty  is  familiar  to  all.  One  man 
does  his  duty  gladly,  another  reluctantly.  On 
the  battle-field,,  one  may  act  as  a  soldier  though 
in  utter  fear  of  his  tasks,  while  his  comrade 
is  inspired  by  religious  emotions,  and  still  a 
third  IS  enraged  at  the  misdeeds  of  the  enemy. 
In  short,  it  is  hard  to  find  any  common  factor 
in  the  consciousness  of  duty  at  difierent  times, 
except  in  the  mere  fact  that  these  consciousnesses 
lead  to  a  definite  course  of  conduct.  AH  that 
can  be  said  so  far  of  duty,  then,  is  that  it  con- 
sists of  ap-oup  of  experiences  impelling  to 
action,  and  in  general  having  fruition  in  acting 
—  for  even  (he  worst  scoundrel  neglects  a 
thousand  opportunities  to  do  an  evil  deed  for 
every  one  he  uses — which  tend  toward  a  luiified 
scheme  of  conduct  This  alone,  howevcfj  is 
enough  to  show  that  the  consciousness  of  duty 
is  a  harmonization  and,  as  it  were,  a  codifica- 
tion, of  our  various  impelling,  approving  ex- 
periences into  a  workable  form.  Whether  it  is 
anything  more,  and  whether  duty  itself  is  prior 
to  the  consciousness  of  it,  are  issues  too  wide  to 
be  discussed  here,  but  it  may  be  said  that  this 
psychological  definition  of  dut^  and  of  the 
consciousness  of  it  u  alone  sulficient  to  furnish 
duty  with  most  of  the  properties  usually  re7 
garded  as_  its  associates.  See  Ethics,  and  con- 
sult the  bibliography  of  that  article. 

NORBERI    WiENEK, 

Editorial  Staff  of  The  Ah 

DUTY   (customary  taxes;   in _. 

tional  Btru^es  of  mediKval  England, 
claimed  by  the  sovereigns  as  of  ancient  usage 
and  allowance),  a  tax  or  impost  levied  on  the 
exports  aitd  imports  of  a  state  or  district. 
Apparently,  tbey  were  at  first  port  fees  for  the 
use  of  the  government  quays,  warehouses, 
weights  and  measures,  etc ;  but  in  very  ancient 
limes  they  became  a  general  source  of  revenue, 
and  used  for  sumptuary  purposes.  The  con- 
stitutional prohibition  of  export  duties  leaves 
It  applicable  in  the  United  States  to  imports 
alone.  Few  countries  now  levy  a  tax  oh  ex- 
ports and  such  a  source  of  revenue  no  longer 
holds  a  place  of  importance  in  the  fiscal  sys- 
tems of  ihodem  nations.  The  South  American 
states  levy  some  duties  on  exports,  such  as  that 
on  shipments  of  nitrate  from  Giilc  and  that  on 
Mports  of  coffee  from  Brazil;  and  in  1901 
ureal  Britain  imposed  a  tax  of  one  shilling  per 
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ton  on  all  coal  exported.  But,  genu^ly  spealo- 
ing,  the  term  customs  duties  means  duties  on 
imports-  In  countries  of  developed  commerce 
these  have  always  been  the  favorite  means  of 
taxation  with  governments  and  subjects  alike, 
by  a  rare  and  significant  harmony.  The  latter 
prefer  them  to  direct  taxes,  as  distributing  the 
burden  in  small  unperceived  amounts  on  their 
daily  income,  in  place  of  a  few  severe  annual 
exactions.  The  former  prefer  them  as  making 
it  possible  not  only  to  raise  a  far  greater 
revenue  with  far  less  criticism,  but  actually  to 
win  popularity  by  increasing  the  burden,  in  most 
countnes  —  a  unique  feature  in  administrative 
policy.  Direct  taxes  have  been  the  fertile 
parent  of  rebellions;  customs  duties  have  sen' 
erally  been  popular  in  proportion  to  their 
magnitude.  The  latter  fact  b  due  to  two 
odier  traits  inherent  in  import  taxet;  that  they 
furnish  an  apparent  means  of  transferring  the 
tax  burden  largely  to  the-  foreign  producers, 
and  of  giving  the  native  producer  the  monopoly 
of  -the  'home  market.'  It  is  obvious  that  the 
two  are  more  or  less  self -contradictory  —  that 
the  foreigner  can  share  the  payment  only  in 
proportion  to  his  share  of  the  marlcet,  and  that 
if  imports  were  annihilated  all  taxes  would  be 
direct]  but  the  discussion  of  this  subject  belongs 
to  the  question  of  protective  tariffs  (see  Pro- 
tection; also  Free  Trade;  Gheat  Bwtain — 
Tub  Free  Trade  Movement  and  The  Tariff 
Reporu  Movement).  Here  it  need  only  be  said 
that  it  is  not  necessary  for  dutiable  articles  to 
be  such  as  are  produced  within  a  country,  for 
a  tax  to  be  'protective*  in  action  r  they  maj|  be 
high-grade  articles  needed  in  manufacturing, 
the  charge  upon  which  forces  a  resort  to  in- 
ferior native  materials,  or  increase  the  price  of 
the  better  goods.  This  increase  is  always  much 
greater  than  the  duty,  as  it  includes  interest 
on  the  extra  capital  needed  to  carry  on  busi- 
ness with  the  costlier  articles,  and  a  further 
charge  for  the  restricted  market  due  to  height- 
Customs  duties  must  belong  to_  one  of  two 
classes ;  those  charged  on  given  units  of  weight 
or  measure,  as  the  pound,  ton.  yard,  gallon,  etc, 
called  specific  duties ;  and  those  charged  by  a 
percentage  on  the  estimated  value,  called  ad 
valorem  duties.  On  many  kinds  of  goods  the 
two  are  combined  in  what  are  called  compound 
duties;  and  a  variant  of  the  ad  valorem  system 
is  what  is  called  the  minimum  duty,  under  which 
all  goods  costing  less  than  a  certain  sum  are 
assumed  to  have  cost  that  amount  and  are  taxed 
upon  it.  In  the  old  English  disputes  between 
king  and  Parliament  specific  duties  were  called 
"tonnage"  (so  much  per  ton)  ;  and  ad  valorem 
duties  "poundage"  (such  a  per  cent  on  the  esti- 
mated value  in  pounds  sterling),  though  levied 
so  as  not  to  be  purely  ad  valorem. 

The  merits  of  the  two  systems  are  not  unani- 
mously agreed  upon ;  indeed,  each  has  its  spe- 
cial demerits  and  disadvantages,  which  are  grave 
from  the  standpoint  of  national  welfare.  It  is 
fair  to  say,  however,  ihat  most  of  the  difficultly 
of  the  specific  duty  lies  in  the  attempt  to  tise  it 
for  protective  purposes,  and  that  of  the  ad 
valorem  duty  in  its  enormous  volume ',  (hat  4. 
specific  duty  for  revenue  onl^  loses  most  of 
its  objectionable  features  if  lened  on  the  proper 
articles,  and  that  a  low  ad  valorem  duty  would 
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be  free  from  most  of  the  objections  of  a  hirh 
one.  This  will  be  evident  from  a  glance  at  eadi. 
Specific  duties  are  simple  to  calculate,  easy 
to  collect,  do  not  require  a  higii  grade  of  official 
skill  and  leave  few  loopholes  for  fraud.  The 
great  drawback  is  that  they  produce  immense 
inequality  of  duty  from  the  variation  in  cost 
and  quality,  and  that  inequality  in  exactly  the 
wrong  direction.  That  is,  a  certain  number  of 
cents  on  a  pound  or  yard  of  cheap  material  may 
be  very  high  or  even  prohibitory,  while  on 
expensive  material  the  same  may  be  trivial. 
Specific  duties  have  an  advantage  over  ad 
valorem  duties  in  that  they  can  be  more  suitably 
a|ip1ied  to  raw  materials  and  manufactures  of  a 
Simple  character,  where  there  is  uniformity  of 
qoalitv  and  where  few  opportunities  are  pre- 
sented for  fraudulent  entnes  of  Boods.  Hence 
they  are  applied  to  customs  taxes  on  cattle, 
iron  and  steel  products,  minerals,  flax,  hemp, 
wool,  lumber,  grain,  sugar,  spirits,  wines  and 
tobacco.  Whenever  the  tariff  is  revised  at- 
tempts are  made  to  extend  the  list  of  specific 
duties  and  at  times  even  the  Democrats  have 
favored  such  duties  as  a  check  to  undervalua- 
tion— as  in  1857,  when  President  Buchanan 
expressed  dissatisfaction  with  the  exclusive  use 
of  the  ad  valorem  rates  of  the  Walker  tariff 
cf  1846,  since  they  permitted  a  large  amount 
of  fraud  by  undervaluation.  In  order  to  adjust 
specific  duties  to  value  some  tariffs  have  in- 
corporated a  scale  of  rates,  based  upon  value, 
which    practiQ  " 


Vilutd  >t 

lrs"J,-^,Kb.ys?. 

VihiedM 

Valued  M 

1.3  to  1.S  ancTper  lb.  Q.s  of  1 

V«h«d«t 

1.8  to  2-2  «nU  per  lb.  0.6  of  1 

V»lUBi  .t 

3.1  to  3-0  cent,  per  lb,  0.8  of  1 
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Valued  &t 

31to40c».ttper  b!  7  «nt.  p 

Valued  at  1 

Ibcmi  M  coita  per  lb.  iO  pel  o 
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Ad  valorem  duties,  theoretically  the  fairest 
of  all,  are  full  of  practical  difficulties  as  a 
revenue  producer  and  highly  unsatisfactory  as 
a  protective  syslem,  because  such  duties  are 
levied  according  to  the  value  of  the  imported 
commodities,  instead  of  the  weight,  bulk  or 
Other  unit  of  measurement  of  the  commodity. 
in  the  former  line  the  difficulties  of  fixing  the 
value,  the  opportunities  for  fraud  and  under- 
valuation, the  temptation  to  officials 
and   the   expensive    skilled   officials 


at  the  point  of  export;  but  that  involves 
knowledge  by  the  official  of  a  vast  number  of 
trades  and  manufactures  and  the  fluctuations 
of  trade  conditions;  and  moreover,  the  market 
may  have  changed  materially  from  the  time 
the  duty  is  assessed  to  the  time  the  importer 
pays  it,  which  shifts  the  burden  from  the  gov- 
ernment to  the  merchant.  Furthermore,  the 
plenary  powers  assumed  by  the  government  to 
throw  all  the  burden  of  doubt  on  the  importer, 
to  seize  his  goods  on  suspicion  and  confiscate 
them  on  proof  satisfactory  lo  itself,  but  not  to 


him,  thous^  partially  remediable  by  the  courts, 
and  very  likely  necessary'to  secure  the  govern- 
ment, place  the  importer  in  a  situation  by  oo 
means  free  from  peril.  And  the  tedious,  costly 
and  vexatious  red  tape  of  invoicing  and  ap- 
praising and  salisfaaion  of  legal  forms  are  bad 
at  best,  even  if  necessary;  and  when  reinforced 
by  the  zeal  of  officials  anxious  to  win  laurels 
by  harassing  importers,  and  desirous  of  throw- 
ing difficulties  in  the  way  of  even  legitimate 
trade,  make  it  impossible  for  small  capitalists 
to  bear  the  risks.  Thus  the  small  merchant  is 
driven  out  of  the  business  and  the  trade  con- 
centrates in  a  few  great  houses.  Under  ad 
valorem  rates  protection  is  not  assured  lo  home 
producers  since  when  a  decline  of  prices  occurs 
a  corresponding  drop  of  duties  takes  place,  and 
when  he  most  needs  it  (he  producer  cannot  ob- 
tain protection.  The  Constitution  provides  that 
"no  preference  shall  be  given  by  any  regulation 
of  commerce  or  revenue  to  the  ports  of  one 
State  over  those  of  another'  ana  hence  some 
argue  that  ad  valorem  duties  do  not  conform 
to  this  requirement  because  preferences  are  in- 
evitable under  such  duties.  Protectionists  claim 
also  that  frauds  through  undervaluation  are 
more  prevalent  under  ad  valorem  rales  than 
under  specific  duties  and  therefore  the  objects 
of  a  tariff  bill  are  defeated.  The  statements 
of  importers,  even  though  made  under  oath, 
are  not  regarded  as  final  evidence  of  the  value 
of  goods  imported,  which  only  tends  to  com- 
plicate the  efforts  to  ascertain  correct  values, 
and  therefore  a  complex  and  expcn^ve  syslem 
of  obtaining  information  of  valuations  is  neces- 
sary  under  tariffs  containing  ad  valorem  rates 
only.  The  Walker  tariff  of  1846  contained  ad 
valorem  rates  exclusively  and  thouKfa  in  some 
instances  the  duties  were  as  high  as  75  per  cent 
and  the  average  25  per  cent,  protectionists  refer 
to  this  as  a  free  trade  tariff  because  specific 
duties  were  excluded.  Many  specific  duties 
were  restored  by  the  Morrill  tariff  of  1861  and 
retained  for  many  years,  and  while  an  effort 
was  made  in  the  House  to  restore  ad  valorem 
duties  in  the  Gorman-Wilson  tariff  of  1^4,  the 
Democratic  protectionists  of  the  Senate  pre- 
vented such  action.  In  the  Underwood  tariff 
of  1913,  however,  ad  valorem  rales  were  sub- 
stituted for  specific  rates  in  numerous  instances. 
Compound  duties  is  the  term  applied  to  the 
combination  of  specific  and  ad  valorem  duties 
imposed  upon  the  same  article  when  imported. 
The  object  of  a  compound  doty  may  b-  twofold 
—  to  shut  out  cheap  grades  of  goods  by  adding 
a  specific  duty  to  the  ad  valorem  duty,  thereby 
increasing  the  amount  of  taxation,  or  to  afford 
compensation  by  additional  protection  where  a 
duty  is  imposed  upon  the  raw  materials  used 
in  the  manufacture  of  the  article.  The  tariff 
of  1824  was  the  first  to  levy  a  compound  or 
mixed  duty  (on  certain  kinds  of  ^assware) 
and  the  tariff  of  1828  imposed  a  doty  of  fonr 
cents  per  pound  on  wool  and  an  additional 
40  per  cent  ad  valorem.  In  this  way  the  tariff 
makers  hoped  to  restrict  the  importation  of 
the  coarser  grades  of  wool  and,  by  handicapping 
the  manufacturer  who  depended  on  foreign 
coarse  grades,  to  place  the  matkef  under  die 
control  of  those  Americans  who  manufactured 
the  finer  grades.  The  tariff  makers  placed  the 
compensatory  duty  at  12  cents  per  i»imd  phis 
an  ad   valorem   rate   designed   to  protect  die 
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inanafacturingf  industry,  basing  Ihetr  calcula- 
tions on  the  assumption  that  a  pound  of  Rnished 
doth  required  four  pounds  of  imported  wool, 
wherefore  the  duty  should  be  four  times  the 
wool  duty  of  three  cents  levied  by  the  same  act. 
Some  later  schedules  levying  duties  on  wool 
retained  this  same  rate  of  four  to  one.  During 
the  Civil  War  period  the  list  of  commodities 
on  which  compotmd  duties  were  imposed  was 
greatly  extended,  so  as  to  compensate  for  taxes 
levied  on  internal  manufactures  of  the  same 
nature,  the  list  indudii^  iron  and  steel  products, 
marble,  cottons,  carpets,  cigars,  mineral  waters, 
soaps,  perfumes,  wines  and  liquors. 

Draa-backs  of  dtiliet  are  refunds  of  duties 

Cid  on  goods  that  arc  re-exported;  they  have 
en  prorided  for  ever  since  the  first  tariff  act 
of  1789.  If  imported  raw  materials  are  used 
in  a  finished  product  exported  a  drawback  of 
99  per  cent  of  tlie  duties  paid  when  the  raw 
materials  were  imported  is  allowed  if  the  ex- 
porter of  the  finished  product  can  satisfactorily 
identify  the  raw  materials  according  to  Treas- 
ury Departmem  regulatioos.  Drawbacks  are 
allowed  of  the  internal  rerenae  duties  paid 
on  alcohol  that  has  been  tised  in  medical  or 
toilet  preparations  subsequently  exported.  Duties 
on  wneat,  imported  from  Canacn,  may  be  re- 
funded if  the  flour  made  therefrom  be  exported. 
Drawbacks  differ  with  the  various  tariff  acts 
but  the  provisions  are  becoming  more  and 
more  strict,  so  that  the  privilege  is  now  limited 
to  operations  that  can  be  moroughly  safe- 
guarded. 

Maximum  and  minimutn  duties  is  a  term 
emplojfcd  to  a  scale  of  tariff  duties  levied  on 
goods  imported  from  caumiries  that  discriminate 
unduly  against  American  products.  The  Payne- 
Aldrich  tariff  of  23  Aug.  1909  provided  that 
after  31  March  1910  the  duties  specified  in  the 
act,  which  constituted  the  minimum  rates,  should 
be  increased  by  25  per  cent  of  the  value  of  the 
goods  imported  if  this  merchandise  came  from 
cotmtries  unduly  taxing  our  products  in  their 
ports.  European  tariffs  contain  such  provisioiB, 
whic^  are  designed  to  place  natioiis  on  am  equal 
commercial  footing.  The  McKmley  tariff  act 
of  1890  contained  a  similar  proviaoa  bnt  its 
application  was  more  limited,  since  the  Presi- 
dent, by  proclamation,  could  only  levy  certain 
duties  on  goods  imported  from  certain  countries 
which  imposed  unreasoirable  duties  on  certain 
articles  of  American  production.  Under  the 
act  of  1909  undue  discrimination  might  have 
been  either  by  tariff  rates,  export  duty  or  ex- 
oort  bounty  or  prohibition  upon  exerts,  and  the 
President  was  given  power  to  dedde  as  to  the 
existence  of  such  unreasonable  tariffs  and  the 
measure  of  the  discrimination.  There  was  con- 
siderable fear  thai  the  enforcement  of  the  plan 
1   duties  might  incite   a  tariff  war 


and  that  complications  would 
sdiedules  re^larly  established  in  the  act  for 
certain  definite  ends.  Though  no  such  trouble 
arose,  or  at  least  became  serious,  the  plan  of 
maximum  and  minimum  duties  contained  in  the 
act  of  1909  was  abolished  by  the  Underwood 
tariff  of  1913.  See  also  Iwtebkal  Revenue 
System  ;  Stamp  Tax  ;  Taxation  ;  Uuiren 
States  —  History  pr  the  Tariee. 
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DUUMVIRS,  du-fim'vers,  among  the  an- 
dent  Romans,  two  magistrates,  or  officers,  ap- 
pointed for  a  particular  purpose.  They  were 
therefore  of  various  sorts  and  were  specially 
named  from  the  nature  of  their  functions.  The 
duumviri  iure  dicitudo  were  the  highest  magis- 
trates of  colonies  and  towns,  where  they  had 
the  rank  of  consuls  at  Rome,  The  duumviri 
navales  Had  charige  of  the  construction  and 
equipping  and  sometimes  of  the  command,  of 
fleets.  The  duumviri  quitt-quennaies  were  the 
censors  of  municipal  towns;  the  duumviri  sa- 
crorum  had  charge  of  the  Sibylline  books,  etc. 

DUVAL,  dU'Vii]',  Alexandre,  French  dram- 
atist: b.  Bennes,  6  April  1767;  d.  Paris,  1  SepL 
1842.  He  served  in  the  French  fleet  during  the 
American  Revolutionary  War,  and  on  his  re- 
turn to  France  was  an  engineer  and  architect- 
but  finally  devoted  himsdlto  writing  plays,  of 
which  he  composed  more  than  60,  which  won 
great  favor  from  their  skilful  construction,  in- 
teresting situations  and  fine  dialogue.  He  wrote 
the  text  o£  the  very  successful  opera,  'Joseph 
in  Egypt'   (1807). 

DUVAL,  Claude,  English  highwayman:  b. 
Domfront,  Normandty,  1643;  d.  London,  21  Jan. 
1670.  He  wem  to  England  at  the  Restoration, 
in  the  train  of  the  Dukie  of  Richmond.  Taking 
soon  to  the  road,  he  robbed  many  gentlemen  of 
their  purses  and  ladies  of  their  hearts,  till,  hav- 
ing been  captured  while  drunk,  he  was  hanged 
at  Tyburn  and  was  buried  in  the  central  atsle 
of  Covent  Garden  Church. 

DUVBNBCK,  dilVeu-ek,  Frank,  American 

Knter  and  sculptor:  b.  Covington,  Ky.,  1848, 
began  his  artistic  education  aS  pupil  in  the 
studio  of  Dicti,  at  Municb,  making  a  special^ 
of  portraits  and  genre.  He  formed  a  school 
there,  composed  mostly  of  Americans,  whom  he 
conducted  on  painting  trips  to  Venice,  Flor- 
ence and  other  art  centres.  Many  of  his  pic- 
tures are  in  this  country,  although  be  has  lived 
much  abroad  and  since  1381  has  taught  and 
painted  at  Florence,  Italy.  He  was  awarded 
a  medal  at  the  Columbian  Exposition  of  1893 
and  a  special  gold  medal  of  honor  at  the  Pan- 
ama-Pacific Exposition  of  1915.  He  was  for  a 
time  director  of  the  McMicken  Art  School  in 
Cindnnati.  He  was  one  of  the  first  to  intro- 
duce the  Munich  style  into  America.  His  most 
remarkable  paintings  are  'A  Circassian*  (1875)  ; 


Recumbent  Figure'  (Pennsylvania  Academy) ; 
several  paintings  in  tjie  Cincinnati  Museum ; 
'The  Yacht  Harbor'  and  portrait  of  his 
mother  (1903).  Of  his  sculptnres  the  most  iMt- 
table  is  the  monument  to  his  wife  in  the  Eng- 
lish cemetery  of  Florence,  Italy.  He  became  a 
member  of  the  National  Academv  in  1906.  Con- 
sult Heermann,  'Frank  Duvenedt'   (1918). 

DUVERGIER  DE  HAURANNE,  doii- 
vSr-rhe-5  d*  fl-ran,  Jean,  French  theologian ;  b. 
Bayonne   1581;   d.  Paris,   11  Oct  1643.     At  the 
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University  of  Louvain,  wiiere  he  studied  the- 
olc^,  one  of  his  fellow  students,  and  his  most 
intimate  friend,  was  Cornehus  Jansen  (q.v.)> 
after  whom  a  certain  system  of  theological 
views  is  named  ~  *  J  ansenism."  The  two 
friends,  after  both  had  left  the  university,  con- 
tinued their  intimate  relations,  first  at  Paris, 
then  at  Bayonne,  where  Duvergier  had  been 
appointed  to  a  prebend.  When  Jansen  left 
Bayonne  Duvcrgier  resigned  his  prebend  and 
went  back  to  Paris.  All  thb  time  the  two  men 
had  ^ligently  been  studying  the  ancient  fathers 
of  the  Church,  and  in  particular  Saint  Augus- 
tine, from  whom  Jansen  claimed  to  have  drawn 
his  doctrine  of  Divine  Grace.  In  Paris  Du- 
vergier's  winning  personality  and  his  reputation 
for  austere  views  of  religious  and  moral  obli- 
Kations  commended  him  to  the  favor  of  the 
bishop  of  Poictiers,  who  gave  up  to  him  the 
monastery,  or  abbey,  of  Saint  Cyran,  and  there 
Duvergier  brought  together  a  number  of 
devout  men,  formed  tbem  into  a  convent  of 
monks,  under  the  ancient,  unamended  rule  of 
Saint  Benedict.  But  his  zeal  for  reform  of 
tiie  monastic  life  was  suspected  of  being  in- 
spired by  a  secret  hostility  to  the  Qiurcb  and 
the  Church's  rulers,  and  Duvergier  was  com- 
pelled to  retire  from  Saint  Cyran,  whence  he 
returned  lo  Paris.  TTiere  he  was  received  with 
great  favor  by  the  highest  society,  especially 
the  feminine  element,  and  in  particular  he  be- 
came the  trusted  counsellor  of  Ancelique  Ar- 
nauld,  abbess  of  Port  Royal,  and  all  the  mem- 
bers of  the  remarkable  Amatild  family,  those 
staunch  defenders  of  Jansenism  (see  Ar- 
wauld).  a  sect  was  formed  and  Cardinal 
Richelieu  had  strong  suspicions  that  the  abbi 
of  Saint  Cyran  was  leader  in  a  conspiracy 
against  Church  and  State;  so  he  was  arrested 
by  order  of  the  cardinal  and  cotnmitted  to  the 
castle  of  Vincennes  14  March  1638,  where  he 
was  held  in  close  confinement  as  long  as  Riche- 
lieu lived,  or  til]  December  1642;  and  he  sur- 
vived his  liberation  only  a  few  months.  His 
biography  has  been  written  by  Lancelot 
(Cologne  1738). 

DUVBRGIBR  DE  HAURANNE,  Pros- 
per,  French  publicist:  b.  Rouen,  3  Aug.  1?98; 
d  Paris,  22  May  1381,  He  went  to  London 
and  became  in  1S24  a  constant  contributor  to 
the  Globe.  He  was  elected  deputy  from  San- 
cerre.  and  in  the  National  Assembly  he  sup- 
ported Casimir-Perier  and  Thiers,  while  oppos- 
ing Guizot,  who  had  been  his  friend  and  asso- 
ciate on  the  Globe.  After  the  coup  d'etat  of 
Naooleon  HI  he  was  imprisoned  for  a  while 
ana  eventually  sentenced  to  banishment,  but 
was  subsequently  ■  allowed  to  return  to  Paris, 
He  became  a  member  of  the  Academy  in  1870 
and  among  the  works  which  won  him  reputa- 
tion is  to  be  mentioned  'Histoire  du  gouveme- 
ment  parlementaire  en  France'  (10  vols.,  1857- 
70). 

DU  VERNET,  dii  ver-ni',  Ft«d«rick  Her- 
bert,  Canadian  bishop ;  b.  Hemmingford,  Que- 
bec, 20  Jan  leaO,  He  was  educated  at  King's 
College,  Windsor,  Toronto  University  and  Wy- 
cliffe  College.  He  was  ordained  in  1883;  con- 
secrated Anglican  bishop  of  Caledonia,  British 
Columbia,  30  Nov,  1904 ;  and  became  arch- 
bishop and  metropolitan  of  British  Columbia, 
1915. 


DUVSRNOY,  dti-ser-nwi.  GmriM  Loote, 

French  naturalist:  b,  Montbiliard,  6  Aug.  1777; 
d.  Paris,  1  March  1855.  In  1802  he  was  in- 
vited by  Cuvier,  to  whom  be  was  related,  to 
assist  in  editing  his  treatise  on  comparative 
anatomy.  With  the  aid  of  the  notes  and  coiui- 
sels  of  his  master,  he  prepared  the  last  three 
volumes  of  this  work,  embracing  the  organs  of 
digestion,  respiration,  circulation,  generation 
and  the  secretions.  In  1827  he  was  elected  pro- 
fessor of  the  faculty  of  sciences  at  Strassburg, 
where,  during  10  years,  he  published  a  variety 
of  papers  on  anatomical  subjects;  and  after  the 
death  of  Cuvier  was  engaged  in  arranging  his 
papers  for  publication.  In  1837  he  was  elected 
professor  of  natural  history  in  the  College  of 
France:  He  published  numerous  works,  which 
have  furnished  important  materials  to  anato- 
mists and  zoologists. 

DUZINE  (derived  from  the  Dutdi  *(Jo- 
iijn>),  of  The  Twelve  Mek,  the  12  paten- 
tees in  1677  of  the  Huguenot  settlement  on  the 
Walkill,  now  in  Ulster  County,  N.  Y,  and 
known  as  New  Palti  (New  Palatinate)  from 
their  German  refuge  after  escaping  from 
France.  The  •dnzine*  and  their  successors 
were  the  executive  and  legblative  body  of  the 
settlement  during  a  century. 

DVIKSK,  or  DtJHABURG,  du'ni-boorg, 
Russia,  a  fortified  town  of  Russia,  government 
of  Vitebsk,  on  the  Diina,  112  miles  southeast 
from  Ri^.  It  was  formerly  the  capital  of 
Polish  Livonia.  It  is  of  great  military  im- 
portance, being  a  fortress  of  the  first  class, 
carries  on  a  considerable  trade  and  is  the 
jtmction  of  Ihree  important  railway  lines.  Pop. 
(including  suburbs)  110,912,  of  which  about 
30,000  arc  Jews. 

DVORAK,  Antonio,  in'ton-In  d*or'zhak, 
Bohemian  composer:  b.  Miihlhauien,  Bohemia, 
8  Sept.  1841 ;  d  Prague,  Bohemia,  1  May  1904. 
At  first  intended  for  his  father's  trade  of 
butcher,  he  showed  such  musical  ability  that 
he  was  sent  to  Zlonic  to  study.  Here  be 
fomid  a  friend  in  the  village  organist.  A. 
Liehmanti,  who  taught  him  elementary  theory, 
organ  and  pianoforte  playiiig.  He  next  went 
to  Kamniti,  where  he  studied  under  Haocke. 
In  1657  be  entered  the  organ-school  of  the 
GeseJlschaft  der  Kirchenmusik  at  Prague, 
where  he  worked  for  three  years.  The  small 
financial  aid  be  received  from  his  father  soon 
ceased  and  Dvof^  found  himself  thrown  upon 
his  own  resources.  For  a  time  he  flayed  the 
tenor  violin  in  a  theatre  orchestra  m  Pisgue, 
and  was  also  organist  for  several  churches.  In 
IS73  he  first  made  himself  known  as  a  tata- 
poser  by  a  patriotic  hymn  for  chorus  and 
orchestra  and  not  long  afterward  an  opera  of 
his,  'The  KinK  and  tne  Collier,'  was  success- 
fully producedT  His  first  great  success  was  his 
setting  of  the  'Stabat  Mater,'  first  performed 
in  England  in  1883,  which  at  once  raised  him  to 
the  rank  of  a  popular  and  widely-known  com- 
poser. Among  his  suhse<]uent  works  are  songs, 
operaSjdances,  symphonies,  a  wonderful  can- 
tata, 'The  Spectre's  Bride,'  first  performed  at 
Birmingham  ii.  1885,  the  composer  himself  act- 
ing as  conductor,  and  an  oratorio,  'Saint  Lad- 
milla,'  first  performed  at  Leeds  in  1886  under 
his  own  direction.  Dvorik  is  characterized  by 
a  brilliant  imagination,  great  originali^  and  a 
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rare  inventiTe  '  poww.  His  'Stabat  Mater,' 
«4iich  bctTSCft  less  of  the  Bohemian  nationality 
than  many  of  his  oAer  works,  is  regarded  as 
one  of  the  grartest  works  of  its  kisd  in  modein 
music  In  18»2  be  was  c^ed  to  New  York  as 
director  of  the  National  Conservatory  of 
Music,  where  be  remained  ^ree  years.  He 
became  interested  in  the  rou^C  of  the  Indians 
and  negroes  and  many  of  the  melodies  of  these 
races  appear  in  his  symphony  'From  the  New 
World,'  and  the  overture  'in  Nature.'  He 
settled  in  Prague  in  189S,  where  in  1899  he 
produced  the  opera,  'Dcr  Teufel  ,und  die  wilde 
Kathe.'  The  universities  of  Praeue  and 
Cambridge  conferred  on  him  the  degree  of 
doctor  of  music,  and  he  was  elevated  to  the 
Austrian  House  of  Peers,     He  wrote  five  sym- 

Ebonies,  many  sacred  compositions  and  a  num- 
er  of  operas,  which  are  yery  popular  in 
Bohemia.  He  also  composed  several  works  for 
the  pianoforte.  To  him  we  are  indebted  for 
catling  our  attention  to  the  wealth  of  folksongs 
among  the  Slavs.  Consult  Hadow,  W.  -  H, 
'Studies  in  Modern  Music>  (Vol.  II,  New  York 
1904)  ;  Mason,  D.  G.,  'From  Grieg  to  Brahms* 
(ib.  IWK);  Zubatky,  'Dyofik'  (Prague  1886). 
DWASF,  a  human  being  much  below  ^  the 
ordinary  sixe  of  man.  _  Dwarfs  are  described 
by  several  ancient  classical  writers.     Herodotus 

Eves  an  account  of  a  race  of  dwarfs  living  in 
ibya  and  the  Syrtes,  to  which  Aristotle  and 
Pliny  also  refer.  ,  Henry  M.  Stanley,  in  his 
journey  across  Africa  in  1888,  came  on  a  dwarf-' 
ish  race  which  he  thourfit  might  be  descended 
from  that  mentioned  by  Herodotus.  Philetas  of 
Cos,  distinguished  about  330  b.c  as  a  poet  and 
grammarian,  was  jocularly  said  to  have  carried 
weights  to  prevent  his  bang  blown  away.  He 
was  preceptor  to  Ptolemy  Philadelphus.  Julia, 
niece  of  Augustus,  had  a  dwarf  named  Coropas, 
two  feet  and  a  hand's  breadth  high ;  and  An- 
dromeda, a  freemaid  of  Juha's,  was  of  the  same 
heigfaL  The  Negrilloesi  occupying  a  belt  six 
degrees  wide  in  equatorial  Afnca  the  smallest 
known  race,  are  supposed  to  have  a  com- 
mon  ancestry  with  the  Negritoes  of  Asia 
and  Melanesia.  The  Aklcas,  a  diminu- 
tive race,  inhaUt  the  country  west  of  Lake 
Nyanza.  In  1895  a  dwarf  tribe  was  discovered 
oa  the  eatt  side  of  the  Upper  Nile.  This  is 
regarded  as  the  most  primitive  race  on  earth, 
having  neither  laws  nor  rules  of  conduct  and 
destitute  not  only  of  dotbii^  but  of  weapons 
of  offense  and  defense.  In  Lncoiv  in  the 
Philippines,  die  .lEtas,  a  pigmy  race,  has  been 
discovered.  IhrarSng,  in  races  of  normal  size, 
is  always  a  sign  of  stunted  development  and 
may  be  produced  by  maiming  or  malnutrition, 
by  disease  of  the  thyroid  glands,  rickets  or 
spinal  tuberculosisL  Many  dwarfs,  however, 
are  well  formed  in  feature  and  pl^stque  and 
perfectljr  normal.  They  are  as  a  general  rule 
apt  in  intellect,  but  sensitive,  quick-tempered 
and  revengeful.  Among  dwarfs  celebrated  in 
history  mention  may  be  made  of  Jeffery  Hud- 
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guests  of  Buckingham,  Hudson  was  brourfit 
to  table  in  a  pie,  out  of  which  he  stepped  and 
he  was  adopted  by  Queen  Henrietta  Marie. 
He  became  a  captain  of  horse  in  the  Civil  War, 
and  figured  in  two  dnels,  one  with  a  turkey 


cock  and  tbe  oiker  with  one  Crofts,  whom, 
firing  from  horseback  thai  he  might  be  on  a 
leTsf  with  bis  antagonist,  he  shot  dead.  The 
best  known  of  modem  dwarfs  was  Charles  S. 
Stratton,  or,  as  he  was  popularly  called,  "Torn 
Thumb,'  who  was  31  inches  high  at  the  age 
of  2S.  He  was  bom  in  Brit^^eport,  Conn.,  and 
traveled  extensively  abroad  and  at  home  under 
the  management  of  P.  T.  Bamnm.  Wherever 
he  went  he  attracted  great  attention  even  from 
such  personages  as  Queen  Victoria  and  Napo- 
leon III.  Another  modern  dwarf  was  Francis 
Flyno,  "Gen.  Mite,"  who  was  21  inches  in 
height  at  16  years. 

In  Scandinavian  mythology  dwarfs  ij}vtr- 
gar)  are  inhabitants  of  the  interior  of  the  earth 
and  especially  of  large  isolated  rocks.  Tb^ 
were  imagined  to  be  dark  in  aspect  like  tbe 
caverns  in  which  they  dwelt  and  were  often 
styled  'dark  elves."  A  dwarf  was  set  by  the 
gods  at  the  comer  of  each  of  the  four  quarters 
of  the  earth  to  bear  up  the  sky;  and  they  were 
named  East,  West,  North  and  South.  All  tbe 
dwarfs  were  esteemed  great  artists  in  working 
metals  and  weapons  of  marvelous  properties 
were  said  to  be  produced  from  their  subterra- 
nean workshops.  Like  the  Jotuns,  they  could  not 
endure  the  sunlight  and  if  its  rays  touched 
them  they  were  turned  into  stone.  If  a  man 
met  a  dwarf  away  from  his  rock  and  could 
throw  steel  between  him  and  it,  it  was  believed 
that  thereby  his  habitation  was  closed  up  and 
that  any  thing  in  his  power  couiA  be  extorted 
from  him.    In  the  old  Norse,  echo  is  called  the 


DWARP  SHAKE,  a  common  name  for 
small  snakes  of  many  genera,  given  in  the 
United  States  to  species  of  the  genus  Carpkio- 
phiops,  which  are  found  in  the'  South  in  old  logs. 
They  are  brown  above  and  yellow  or  salmcm 
below.  The  name  is  also  applied  to  a  pretty  lit- 
tle snake  of  the  genus  Haldta,  small  and  slender 
with  coloring  similar  to  the  dwarf  snakes  of  the 
first  genus,  but  with  a  dark  brown  band  across 
the  head.    It  destroys  insects  and  is  harmless. 

DWARFED  TREES,  a  favorite  ornament 
for  dwellings  among  the  Japanese  and  Chinese, 
who  adopt  a  peculiar  method  of  dwarfing.  They 
choose  some  fruit-  or  flower-bearing  branch  of 
any  tree  of  which  they  wish  to  produce  a  dwarf 
specimen,  and  cutting  ofE  a  ring  of  the  tirk, 
surround  the  stripped  part  with  day,  wbich  they 
keep  moist  by  means  of  a  covering  of  moss, 
which  is  watered  when  itibecomes  dry.  After 
a  period,  varying  in  different  trees  from  about 
three  months  to  two  years,  roots  are  smt  out  by 
the  branch  into  tbe  clay.  The  branch  is  then  cut 
off  below  these  artificial  roots  and  planted  in  a 
poor  smI,  where  it  is  kept  scantily  supplied  with 
water.  In  this  state  the  tree  will  remain  for 
years,  with  vitatfty  cnou^  to  produce  leaves 
and  even  flowers  annually,  but  never  producing 
any  but  abortive  shoots.  Another  method  Is  to 
plant  trees  in  flower  pots  with  a  shallow  cover*- 
ing  of  soil,  supply  them,  as  in  the  former 
case,  very  sparingW  whh  water  and  ninchinr  ofJE- 
all  the  strongest  shoots.  Still  another  mettiod. 
which  is  said  to  give  ^ood  results  ^en  triea 
by  amateurs,  is  to  encirck  a  seed  in  a  Hnoll 
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pellet  of  earth  wbicfa  is  placed  in  the  centre  of 
a  ball  of  absorbent  moss,  then  is  crowded  into 
the  interior  of  an  orange  from  which  the  imlp 
has  been  removed  The  moss  is  liberal^  sup- 
ped with  water  until  the  roots  appear  on  the 
outside  of  the  orange,  when  they  are  cut  oS 
and  the  orange-skui  covered  with  varnish,  and 
placed  in  a  flower-pot  Thereafter  onlv  enouc^ 
moisture  is  applied  to  support  the  lite  of  £e 
plant. 

DWARKA,  dwarlca,  India,  maritime  town 
of  Ihe  district  of  Guierat,  on  the  Arabian  Sea, 
on  the  west  side  of  the  peninsula  of  Kathiawar, 
in  the  dominion  of  Baroda,  235  miles  southwest 
of  Amedebad.  On  an  eminence  overhanKing; 
the  seashore  stands  a  great  temple  of  Krishna, 
visited  annofllly  bjr  10,000  pilgrims.  Dwarka  is 
claimed  as  the  tnrthplace  of  Krishna.  Pop. 
6,548. 

DWKLSHAUVERS-DERV,  dvel'iho'var*- 
da-re',  Victor,  Bel^an  engineer:  b.  Dinant 
1836.  He  received  his  education  at  the  univer- 
sities of  Brussels  and  Lie^e  and  in  1869  was 
appointed  professor  of  engineering  at  the  latter 
scat  of  learning.  He  wrote  extensively  on  the 
adjustment  and  regulation  of  machinery  a.nd  on 
the  theory  of  heat  engines.  In  particular  he 
reduced  to  exact  figures  the  modem  theory  of 
steam  power.  He  represented  his  government 
at  several  international  expositions.  His  more 
important  publications  are  *Le  monde  ou  nous 
vivons*  (trans,  by  Austcy  1871)  ;  'Principes  de 
la  resistance  des  matfriaux*  (1878)  ;  'Exposf 
succinct  de  la  thiorie  des  moteurs-i-vapeur' 
(1880-82);  'Etude  expirimentale  thermique  de 
la  machme-i;vapeur'  (1852);  'Etude  expfri- 
mentate  calorimetrique  ae  la  machine-i-vapeur' 
(1894). 

DWIGHT,  Htmson  Gray  OUa,  American 
Congregational  missionary:  b.  Conway  Mass., 
22  Nov,  1803;  d.  Shaftesbury,  Vt.,  25  Jan.  1862. 
He  was  graduated  at  Hamilton  College,  Clinton, 
N.  Y.,  1825,  and  became  a  missionary  of  the 
American  Board  of  Commissioners  for  Foreign 
Missions  in  1830,  to  the  Armenians,  malting 
Constantinople  the  centre  of  his  field  of  opera- 
tions. He  was  abundant  in  his  labors  ancl  met 
with  great  success  in  his  work.  He  wrote 
'Researches  of  Smith  and  Dwif^it  in  Armenia' : 
'Christianity  Revived  in  the  East'  (1830)  ;  and 
compiled  a  'Catalogue  of  Armenian  Literature 
in  the  Middle  Ages'  for  the  Journal  of  the 
American  Orienlat  Society. 

DWIGHT,  Henry  Oti«,  Anerioin  mission- 


University,  but  left  it  in  1861  to  serve  with  the 
Union  forces  in  the  Ovil  War.  In  1866-67  he 
was  treatnrer  of  the  Northampton  Street  Rail- 
way Company,  and  in  the  folbwina:  five  years 
was  biuinHs  acent  at  Constantinople  of  the 
American  BoarJ  of  Commissioners  of  Foreign 
Missions.  In  1872-^  he  edited  missionary  pub- 
lications in  the  Turkish  lai^uagc,  and  served 
also  as  Constanliuople  correspondent  of  the 
New  York  Tribune  from  1875  to  1892.  In  1880 
he  was  ordained  to  the  ministry-  1"  1901  ho 
resigned  his  commission  as  missionary  and  soon 
after  became  connected  with  various  missionary 
societies  in  the  United  Stales.  He  edited  'Re- 
port of  the  Ecumenical  Conference  on  Foreign 
Missions'    (1900),  and   the    'Encyclopedia  of 


Missions'  (1904).  He  is  the  avthor  of 'Turkish 
Ufe  in  War  Time'  <1881) ;  'Treaty  Rights  of 
American  Missionaries  in  Turkey'  (1893) ; 
'Constantinople  and  its  Problems'  (1901) ; 
'Blue  Book  of  Missions'  (1905;  2d  ed,  1907) ; 
*A  Moslem  Sir  Galahad'  (2d  cd,  1914). 

DWIGHT,  Jonathaa,  American  physician 
and  ornithologist:  b.  New  York,  8  Dec.  1858. 
He  was  graduated  at  Harvard  University  in 
1880  and  at  the  College  of  Physicians  and  Sur- 
geons of  Columbia  University  in  1893.  From 
1894  to  1904  he  was  assistant  surgeon  of  the 
department  of  laryngology  at  the  Vanderbilt 
Oinic.  After  1886  he  was  a  Fellow  of  the 
American  Ornithologists'  Union  and  treasurer 
after  1905.  He  is  a  member  of  the  American 
Museum  of  Natural  History  and  also  served  as 
president  of  the  Linnafan  Society. 

DWIGHT.  Joaepb,  American  soldier:  b. 
Hatfield,  Mass.  16  Oct.  1703;  d.  Great  Barring- 
ton,  19  June  1765.  He  was  graduated  at  Har- 
vard University  in  172<^  became  judge  of  the 
Court  of  (Common  Pleas  of  Hampshire  Coun^, 
Mass.,  and  afterward  of  Berkshire  County,  and 
judge  of  probate.  He  was  eminent  both  as  a 
judge  and  a  soldier.  He  commanded  the  Mas- 
sachusetts artiUery  at  the  reduction  ot  Louis- 
burg  in  1745  with  distinction,. and  led  a  brieade 
at  Lake  Champtain  in  the  second  French  War 
in  1756.  He  was  also  for  11  years  a  member  of 
the  general  council  of  Massachusetts. 

DWIGHT.  Nathanid,  American  educator: 
b.  Nortiiampton,  Mass.,  31  Jan.  1770;  d  II  June 
1831.  He  was  a  brother  of  Timothy  Dwight  the 
elder  (q.v.).  He  prepared  and  published  the 
first  school  geography  ever  issued  in  the  United 
States,  and  was  also  the  author  of  'The  Great 
Question  Answered,'  and  'A  Compendious 
History  of  the  Signers  of  the  Declaration  of 
Independence.' 

DWIGHT,  Sereno  Bdwu^  American 
Congr^ational  clergyman:  b.  Greenfield  HilL 
Conn,  18  May  1786;  d  Philadelphia,  Fa.,  30 
Nov.  1850.  He  was  a  son  ot  Timotiiy  Dwifdit 
(1752-1817).  He  was  graduated  at  Yale  1803 
and  practised  law  at  New  Haven  until  1816^ 
when  he  entered  upon  a  clerical  career.  He 
preached  in  Park  Street  Church,  Boston.  1817- 
26,  and  was  president  of  Hamilton  College, 
Clinton,  N.  Y.,  1833-35.  Amon^  other  works  be 
ptthlisbed  'The  Complete  Writings  of  Jonathan 
Edwards  with  a  Memoir'   (10  vols.,  1830). 

DWIOHT,  Theodore,  American  journalist: 
b.  Northampton,  Mass.,  15  Dec,  1764;  d  New 
York,  12  June  1846,  He  was  a  brother  of  Tim- 
othv  Dwigiit,  the  elder.  He  was  a  well-Imowii 
Feaeralist,  a  member  of  Coiuress  and  wrote 
'History  of  the  Hartford  Convention*  (of 
1814),  and  'Character  of  Thomas  Jeffersoa* 
He  was  editor  also  of  the  Hartford  Mirror,  Ae 
Albany  Daily  Advertistr  and  tfie  Hew  York 
Daily  Advertiser. 

DWIGHT,  Theodore  WnUam,  American 
educator,  jurist  and  editor:  b.  CatsWll,  N.  Y.,  18 
July  1822;  d  ainton,N.  Y.,  28  June  1892  He 
was  educated  at  Hamilton  College  and  was  pro- 
fessor of  law  there  and  suhseouentty  in  Colum- 
bia College,  in  each  of  which  ne  founded  a  law 
school.  He  was  elected  (non-resident)  profes* 
sor  of  constitutional  law  in  Cornell  Umversily 
in   1868,  and  lecturer  at  Amherst  College  in 
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1869.  He  was  interested  in  philanthropic  woric, 
and  served  as  tiresident  of  the  New  York  Prison 
Association,  vice-president  of  the  New  Yoi^ 
Boaid  of  State  Commissioners  of  Public  Chari- 
ties ai>d  as  a  member  of  the  'Committee  of 
Seventy,"  of  New  York.  In  collabaration  with 
E.  C  Wines  he  published  'Prisons  and  Re- 
formatories in  the  United  States,*  and  was 
associate  editor  of  the  American  IJtoi  Register, 
and  editor  of  Maine's  'Ancient  Law'  (New 
York  1864). 

DWIOHT.  Timothy,  American  Congrega- 
tional clergyman:,  b.  Northampton,  Mass.,  14 
May  17S2;  d.  New  Haven,  Conn.,  11  Jan.  1817. 
Id  1769  he  was  gr^duattd  at  Yale  College  and 
in  1771  became  a  tutor  there.  In  1783  be  was 
ordained  a  minister  at  Fairfield,  Conn.,  where 
he  opened  an  academy.  In  1795  he  was  elected 
president  of  Yale  College,  and  he  also  held  the 
professorship  of  theology.  His  chief  works  are 
'The  Conquest  of  Canaan,'  an  epic  poem 
(1785)  ;  'Theology  Explained  and  Defended, 
in  a  Series  of  Sermons'  (1818);  "Travels  in 
New  England  and  New  York>  (1821).  Consult 
Sprague,  'life  of  Timothy  Dwi^t,'  (in  Spark's 
'American  Biography'). 

DWIGHT,  Timotfar,  American  clergyman 
and  educator:  b.  Norwidi,  Conn.,  16  Nov.  1828; 
d  New  Haven,  Conn.,  26  May  1916.  He  wu 
graduated  at  Yale  in  1849.  He  stayed  at  Yale 
as  tutor,  studied  in  the  theological  school  and 
was  graduated  there  in  1S53.  In  185.S  he  was 
licensed  to  preach  as  a  Congr«ationalist,  but 
was  not  ordained  until  1861.  After  studying  at 
Berlin  and  Bonn  he  returned  to  Yale  in  1858  as 
assistant  professor  of  sacred  literature  and  New 
Testament  Greek  in  the  theological  seminary. 
Three  years  later,  at  the  age  of  33,  be  became  a 
full  professor,  a  ^icion  be  held  until  his  elec- 
tion to  the  presiden<7.  Although  a  famous 
sdiolar  his  early  tastes  were  not  entirety  aca- 
demic. A  Yale  cartoon  of  the  days  when  ho 
was  tcaduts  theology  pictures  him  studying  a 
shot  over  a  billiard  table  and  ssQ-ing  "O.  carom 
me  hack  to  the  days  of  my  voutb."  He  suc- 
ceeded Noah  Porter  as  president  of  Yale  Uni- 
versity in  1886  and  was  succeeded  by  Arthur  T. 
Hadley  in  1899.  He  resigned  in  keeping  with 
his  belief  that  a  president  should  not  serve 
after  reachiti):;  (he  age  of  70  years.  After  be 
resigned  he  lived  in  retirement,  spending  his 
winters  in  New  Haven  and  his  summers  in 
Litchfield  He  assumed  direction  of  \a]e  Uni- 
versity at  a  time  when  its  needs  were  manifold, 
especially  as  regards  financial  support.  His 
^reat  task  was  the  securing  of  money  for  build- 
ings and 'for  additions  to  die  faculty.  In  a 
particularly  pemlezing  period  he  turned  his 
own  salary  back  into  the  treasury,  supplied  the 
college  pulpit  himself  and  was  treasurer  as 
well  as  president  In  req>onse  to  t^s  efforts 
Vale  entered  an  epoch  of  unparalleled  expan- 
sion. In  the  13  years  of  his  administration  the 
permanent  funds  were  increased  from  $2,111,189 
to  $4,554,827  —  8  greater  increase  than  in  all 
the  185  years  since  Yale  College  was  founded. 
.  President  Dwight's  personal  contributions 
amounted  to  about  $100,000.  At  bis  request 
the  Connecticut  legislature  in  1887  legalized  the 
title  "Yale  University."  Dr.  Dwirfit  then  welded 
the  college  and  the  professional  schools  into  a 
coherent  whole.  His  greatest  work  outside  the 
campus  was  done  when  be  was  a  member  of 


the  American  committee  for  the  revision  of  the 
Bible,  from  1878  to  1885.  From  1866  to  1874 
he  was  associate  editor  of  the  New  Enffiander. 
In  1870~71  he  published  a  series  of  articles  on 
'The  True  Idoil  of  an  American  University.' 
He  edited  several  volumes  of  the  American 
edition  of  Meyer's  'Commentary  on  the  New 
Testament' ;  translated  (jodet's  'Commentary 
on  the  Gospel  of  Saint  John' ;  published 
'Thoughts  Of  and  For  the  Inner  Life'  (1889)  ; 
and  'Memories  of  Yale  Life  and  Yale  Men* 
(1903).  He  received  the  degree  of  doctor  of 
divinity  from  Yale  and  the  University  of  Chi- 
cago and  the  LLJ).  degree  from  Harvard  and 
Prmcetoa 

DWIGHT,  Willi«in.  Buck,  American  geol- 
ogist: b.  Constantinople,  Turkey,  22  M^  1833; 
d.  Cottage  Oty,  Mass.,  29  Aug.  1906.    He  was 

Kaduated  at  Yale  in  1854,  at  the  Union  Tbeo- 
lical  Seminary,  New  York,  in  1857,  and  at 
die  Yale  Scientific  School  in  1359,  He  hlled 
several  educational  posts  in  a  scientific  capacity, 
served  as  principal  of  the  ofGcers'  school  at 
West  Point  (1867-70),  and  from  1878  till  his 
death  was  professor  of  natural  history  and 
curator  of  the  muMtun  at  Vassar  College.  In 
1891  be  invented  and  patented  a  rock-slicing 
machine  for  the  scientific  section  of  minerals, 
for  which  he  was  awarded  a  bronze  medal  at 
the  Paris  Exposition  of  1900.  His  investiga- 
tions of  the  Cambrian  and  Ordovician  strata 
and  his  studies  of  Dutchess  Counhr.  N.  Y.,  and 
the  Wappinger  Valley  are  extremely  valuable. 

DWINA.  dwc'iia,  DVINA,  sometimes 
called  NORTHERN  DWINA,  river  of  north- 
ern Russia,  formed  bj-  the  union  of  the  Sukhona 
and  Witchegda,  in  the  government  of  Vologda. 
It  Sows  in  a  northeastern  course  to  the  junction 
of  the  Witchegda,  when  it  pursues  a  northwest 
course,  entering  Dwina  Bay,  an  arm  of  the 
White  Sea,  about  25  miles  below  Archangel.  - 
The  whole  course,  from  the  source  of  the 
Witchegda,  is  over  1.000  miles.  Canals  con- 
nect the  Eiwina  with  the  Volga  and  the  Neva. 
From  the  junction  of  the  Witchegda  to  the 
sea  is  about  400  miles,  all  of  which  distance  is 
navigable.  The  navaga,  a  kind  of  cod  peculiar 
to  this  river,  abounds  in  its  waters 

_  DYAKS,  draks,  or  DAYAKS,  the  name 
given  by  the  Malay  invaders  to  the  natives  of 
They  are   divided  into  innumerable 


tional  home  was  in  the  mountains  of  the  in- 
terior. Physically  they  closely  resemble  the 
Malays,  to  whom  they  are  doubtless  akin,  but 
are  somewhat  taller;  they  are  intelligent,  hos- 
pitable and  unsuspicious,  and  greatly  excel  the 
Malays  in  truthfulness  and  honesty.  Many  of 
the  dialects  spoken  by  them  are  little  knowtL 
The  coast -tribes  have  adapted  many  Malay 
words  and  some  have  completely  adopted  the 
Malay  speech.  Even  the  most  uncivilized  tribes 
have  many  ingenious  arts  and  industries,  weave 
cloth,  make  excellent  steel  weapons  and  erect 
most  serviceable  Buapension  bridges  with  bam- 
boo poles  and  wJthes.  llieir  chief  weapon  is 
the  blow-pipe,  not  the  bow.  The  barbarotu 
custom  of  svstematic  head-bunting  is  dying  out 
though  the  heads  of  enemies  are  still  diensbed 
trophies  of  the  warrior.    See  Borneo, 

DYC£,   Alexander,    English    Shakesperiaa 
scholar :  b.  Edinburgh,  3D  June  1798 ;  d.  L      ' 
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curacies  prior  to  1827,  wfien  he  settled  in  Lon- 
don, where  the  most  of  his  life  was  passed.  He 
was  first  brought  to  notice  by  his  'Specimens 
of  British  Poetesses'  (1825),  which  was  fol- 
■  lowed  by  editions  of  Collins  (1827),  George 
Peele  (1828),  Webster  (1830),  Robert  Greene 
(1831),     Middleton     (1840),     Beaumont     and 


all  ti(  which  were  accompanied  by  notes  and 
biographies  of  the  authors.  In  1840  he  founded 
in  conjunction  with  Collier,  Halliwell  and 
Wrigfalj  the  Percy  Society,  for  the  pnblicatioti 
of  ancient  comedies  and  ballads.  His  chief 
labors,  however,  were  devoted  to  Shakespeare, 
an  edition  of  whose  works  he  published  in  1857; 
second  edition,  greatly  improved,  nine  volumes 
(1864-67),  In  his  'Remarks  on  Collier'j  and 
Knight's  Editions  of  Shakespeare'  (1844)  he 
pointed  out  several  errors  into  which  the  modem 
commentators  on  Shakespeare  had  fallen;  and 
in  another  work,  entitled  'A  Few  Notes  on 
Shakespeare'  (1853),  he  pronounced  very 
strongly  against  the  emendations  of  the  tert  of 
Shakespeare  published  by  Collier,  and  main- 
tained by  him  to  belong  to  the  first  half  of  the 
17th  century.  His  'Glossary  of  Shakespeare,' 
which  extended  to  5(X)  pages,  is  a  standard  work. 
His  work  is  at  once  learned  and  scholarly, 
accurate,  sane  and  luminous, 

DYCE,  William,  Scottish  painter ;  b,  Aber- 
deen, 19  Sept,  IS06i  d.  SIreatham.  14  Feb.  1864. 
In  1830  he  settled  at  Edinburgh,  where  he  soon 
became  known  as  a  portrait-painicr  and  as  a 
distinguished  contributor  to  the  exhibition  of 
the  Royal  Scottish  Academy.  In  1827  he  had 
exhibited  at  the  Royal  Academy  his  'Bacchus 
.  Nursed  by  the  Nymphs.'  About  1837  he  Settled 
in  London.  In  1836  he  ejchibited  'The  Descent 
of  Venus,'  the  subject  of  which  was  taken 
from  Ben  Jonson's  'Triumph  of  Love' ;  and  in 
1839  'Saint  Dunstan  separating  Edwy  and 
Elgiva.'  When  the  decoration  of  the  interior 
of  the  new  houses  of  Parliament  was  made  a 
subject  of  competition  Dyce  exhibited  his  talents 
in  a  new  li^t,  namely,  as  a  painter  in  fresco. 
His  first  fresco,  'The  Consecration  of  Arch- 
bishop Parker,'  was  executed  in  Lambeth  Pal- 
ace, and  was  followed  by  'The  Baptism  of 
Ethelbert,'  in  the  House  of  Lords  (l&t6).  He 
was  elected  to  ihe  Royal  Academy  in  1848  and 
was  also  a  member  of  the  Academy  of  Fine 
Arts_  of  Philadelphia-  In  1848  he  was  com- 
missioned to  paint  a  series  of  seven  frescoes 
in  the  House  of  Lords,  but  he  only  lived  to 
complete  five.  Among  his  other  pictures  are 
'Joash  Shooting  the  Arrow  of  Deliverance' 
(1844);  'Virgin  and  Child'  (1846);  'Omnia 
Vanitas'  (1849) ;  'Meeting  of  Jacob  and 
Rachel'  (1830);  'King  Lear  and  tlie  Fool  in 
the  Storm'  (1851)  ;  and  'John  Leading  Home 
the  Virgin'  (1860).  His  artistic  sense  finds 
best  expression  in  his  reliKions  pictures,  and  he 
was  in  full  sympathy  with  the  Pre-Raphaelite 
tnovement.  Notable  also  is  his  decorative  work, 
both  aa  a  painter  uid  as  a  designer  of  stained 
glass. 

DYEA,  dfl,  Alaska,  a  former  vinage  on 
Chilkoot  Inlet,  the  east  forte  of  Lynn  Canal, 
which  was  important  during  the  gold-rash,  as 


being  the  starting-point  of  the  Onlkoot  Trail, 
a  much  traveled  pathway  to  die  valley  of  the 
Yukon  and  the  Klondike  fidds.  The  building 
of  the  White  Pass  and  Yukon  Railroad  from 
Skagway  (q.v.)  reduced  Dyea  to  ins^^ficance. 
t  of  staining  or 

_  manner  that  the 

surable  degree  permanent.  The 
art  was  practised  among  the  Eastern  nations 
from  time  immemorial,  and  in  the  Scriptures  we 
read  of  the  vestments  of  the  high  pncst  being 
dyed  purple  and  of  linen  cloths  being  dyed  blue, 
purple  and  scarlet.  The  famons  Tyrian  purple 
is  believed  to  have  been  discovered  by  the  in- 
habitants of  Tyre  1500  RC,  and  immediately 
afterward  Tyrian  purple  became  the  badge  of 
royalty^  and  cloth  dyed  with  it  commanded  a 
very  high  price.  The  Egyptians.  Grecians  and 
Romans  practised  the  art  of  dyeing  and  it 
gradually  became  more  widespread  as  civiliza- 
tion advanced.  In  earlier  times  dyeing  was 
much  more  extensively  followed  as  a  domestic 
art  than  at  present.  The  process  of  dyeing  is 
accomplished  in  two  stages;  (1)  absorption; 
and  (2)  fixation.  The  first  is  a  simple  diffusion 
of  the  dye  throughout  tlie  fibre;  the  second  is 
the  result  of  a  chemical  actuxt  in  which  the  dye 
becomes  insoluble  in  the  material  of  the  dye 
bath.  Where  mordants  are  used  it  is  the 
mordant  which  is  applied  to  the  fibre  in  the 
absorption  stage.  The  textile  fibres  upon  which 
the  dyer  exercises  his  ait  are  of  two  groups: 
(I)  animal  fibres,  as  wool  and  silk;  and  (2) 
vegetable  fibres,  as  cotton,  linen,  jute,  ramie  and 
the  artificial  "silks.*  Wool  fibre  is  the  most 
complex,  being  composed  of  three  forms  of 
cells.  Silk  has  no  cellular  formation,  being 
practically  a  long  double  cylinder.  In  cotton 
each  fibre  is  a  single  hollow  cylindrical  cell, 
flattened  and  twisted!  In  linen  and  jute  similar 
hollow  cells  are  grouped  in  clusters  to  form  the 
individual  fibres.  In  chemical  composition  and 
tion  there  are  still  wider  and  more  s^ifi- 
differences. 


the  process  would  be  very  simple, 
would  be  necessary  only  to  make  a  solution  of 
the  dye  drug  and  immerse  the  goods  to  ensure 
their  being  dyed.  But  so  far  from  this  being 
the  case,  if  we  except  indigo  and  safHowcr, 
there  is  scarcely  a  dyestuff  that  imparts  its 
color  directly  to  goods.  The  greater  part  of  the 
dye  drugs  have  so  weak  an  affinity,  for  cotton 
Koods  especially,  that  they  impart  no  color  suf- 
ficiently permanent  to  deserve  the  name  of  a 
dye.  The  reason  for  this  is  simple.  I'or  exam- 
ple, in  a  decoction  of  logwood  uie  color  matter 
ts  held  in  solution  by  the  water.  Upon  putting 
a  qilaiitity  of  cotton  into  this  solution  the  fibre 
becomes  filled  with  the  colored  solution,  and  if 
the  cotton  has  no  ^wer  to  render  that  coloring 
matter  insoluble  within  its  fibres  it  is  plain  that 


diffused  in  the  water.  In  other  words,  the  dye 
having  no  attraction  for  the  fibre  is  washed  out  , 
This  lack  of  primary  affinity  makes  dyeing  in- 
tricate and  renders  it  more  dependent  upon  sci- 
ence. Indeed,  it  is  only  by  the  careful  arrange- 
ment of  processes  in  accordance  with  certain 
chemical  laws  that  the  dyer  is  enabled  to  turn  to 
advantage  the  various  coloring  matters  of  which 
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he  is  in  possession.  Wben  4ie  djer  finds  there 
is  no  a£teity  between  the  goods  and  a  coloring 
aubitance  be  wishes  to  use  be  endeavon  (o  find 
a  third  substance  «riudi  has  a  mutual  attrac- 
tion for  the  fibre  and  coloring  matter,  so  that 
by  combining  this  substance  with  the  fibre  and 


stance  which  is  ni>on  the  goods  and  creates  a 
color.  This  tlurd  substance  used,  whidi  acts  as 
a  mediator,  combining  two  inimical  bodies,  is 
termed  a  mordant. 

AJ1  the  mordants  with  one  or  two  exceptions 
are  found  among  the  metallic  oxides.  In  order 
that  a  substance  may  act  as  a  mordant  it  must 
have  an  attraction  for  the  coloring  matter  so  as 
to  form  with  it  an  insolnble  colored  compound, 
and  it  must  be  held  easily  in  st^ution.  ft  may 
also  have  an  affinity  for  the  fibre  and  a  tendency 
to  unite  with  ii,  but  this  property  is  not  essen- 
tiai.  The  first  two  properties  limit  the  mordaitts 
almost  entirely  to  t^t  are  termed  the  insoluble 
bases,  that  is,  substances  whidi  are  not  by  them- 
selves soluble  in  water.  The  ba»ts  or  oxides 
which  are  in  general  use  as  mordants  and  which 
aRKar  1o  succeed  best  are  alumina  and  the  oxides 
of  tin,  chromium  and  iron.  An  important  part  of 
all  dyeing  operations  is  the  proper  choice  and  ap- 
plication of  mordants;  there  beii^  a  chemi<^ 
union  between  tbem  and  the  coloring  matter  a 
new  substance  is  foimed,  not  only  differing  in 
properties  but  differing  in  color  from  any  of  the 
originals.  Consequently,  a  very  little  alteration 
in  the  strength  or  quality  of  a  mordant  causes 
a  decided  variation  in  the  shade  of  color.  As, 
for  example,  logwood  alone  gives  no  color  to 
cotton  worthy  the  name  of  a  dye,  yet  by  ju- 
dicious application  of  a  few  different  kinds  of 
mordants  all  the  shades,  from  a  French  white  to 
a  violet,  from  a  lavender  to  a  purple,  from  a 
blue  to  a  lilac  and  from  a  slate  to  a  black,  are 
obtained  from  this  substance.  Before  any 
chemical  union  takes  place  between  bodies  they 
must  not  only  be  in  contact,  but  they  must  be 
reduced  to  their  ultimate  molecules.  Mordants 
that  are  insoluble  of  themselves  must  be  dis- 
solved in  some  appropriate  menstrua  before 
their  particles  can  enter  the  fibres  of  the  goods 
or  combine  with  the  coloring  matter.  In  doing 
this  the  dyer  must  respect  the  degree  of  affinity 
between  the  solvent  and  the  mordant  to  deter- 
mine what  force  it  will  exert  against  the  com- 
bining of  the  mordant  with  the  fibres  of  the 
cloth.  Otherwise,  a  powerful  mordant  may  be 
weakened  by  the  attraction  of  the  solvent.  For 
example,  common  alum  even  though  much  con- 
cenUaled  is  but  a  weak  mordant  for  cotton 
goads,  owing  to  the  great  attraction  between  the 
alumina  anathe  sulphuric  acid  of  the  dye  bath. 
But  if  acetic  add,  which  has  comparatively  a 
weak  affinity  for  the  alumina,  be  substituted  for 
sulfdinric  add  it  becomes  a  very  powerful 
mordant. 

It  is  with  the  vegetable  coloring  matters, 
however,  that  the  greatest  attention  must  be 
paid  to  the  many  conditions  and  properties  of 
mordants.  Bi-chromate  of  potash  is  largely 
used  as  a  mordant  for  logwood  and  fustic  for 
blues,  blacks,  browns  and  a  variety  of  shades  of 
color.  Bi-chromate  of  potash,  alum  and  oxalic 
scid  as  mordant  on  wool  produce  with  logwood 
a  very  fine  navy  blue,  but  one  that  is  not  very 
fast  to  light    Sidpbate  of  copper  is  the  mordant 


nwst  lai^y  used  with  logwood  for  making 
black  on  cotton.  These  mordants  are  used 
almost  exclusively  for  the  wool  dyes.  In  dyeing 
wool,  eidwr  raw,  woven  or  as  yam,  care  Ins  to 
be  taken  that  the  wool  is  thorou^b^  free  fram 
grease  before  being  mordanted,  lliis  is  done 
by  passing  it  tluough  dther  soap,  sal  soda  or 
soda  ash  and  then  thoroughly  rinsing  to  free  it 
from  the  alkali  solution.  If  this  is  not  done 
unevenness  in  the  dyeing  is  caused,  as  well  as  a 
rubbing  off  of  'the  color.  When  the  dyer  is 
given  a  ^ade  to  match  he  has  to  talK  into  con- 
sidcrtiian  the  degree  of  fastness  required,  as 
where  goods  have  to  be  heavily  fulled,  unless  the 
colors  are  sufficiently  fast,  they  will  full  out 
and  be  spoiled.  In  ^is  case  only  such  dyes  can 
be  used  as  will  stand  this  process-  The  quantity 
of  dye  to  be  used  depends  on  the  class  of  wool 
to  be  dyed,  as  the  finer  the  qualitv  of  the  wool 
tbe  moi«  (j^eitufF  it  takes  to  produce  the  saAe 
shade.  The  dver  also  has  to  study  ta  produce 
the  result  at  the  lowest  possible  cost,  bioth  for 
labor  and  djrestnfE.  Uachines  are  now  mann- 
factuted  which  econotnize  in  the  labor  and  a 
large  quantity  of  goods  are  dyed  at  one  time. 
It  wotild  be  generally  supposed  that  where  the 
dyer  carefully  proportioned  out  his  dyestuff  to 
the  wdgfat  of  the  material  to  be  dyed  and  ob- 
served every  care  in  reference  to  the  mordant 
and  heat  that  die  shades  would  come  ont  alike. 
However,  this  is  not  the  case,  and  with  the 
greatest  amouiit  of  care  the  shades  will  vary 
and  it  is  necessary  to  use  extra  skill  after  the 
shades  get  ofE  the  pattern  to  bring  them  again 
to  the  shade  required.  The  dyer,  knowing  full 
well  that  owing  to  difference  in  the  water  and 
the  slock  in  the  goods,  besides  ctHiditions  that 
are  not  ahva^s  nnoentood,  that  the  shade  is  apt 
to  vary,  begins  hia  operation  with  a  minimum 
quantity  of  the  dyestuff  and  if  he  finds  that  be 
is  not  up  to  the  shade  required,  he  adds  such 
dyestuff  as  is  necessary-  to  give  the  desired 
result  In  fact,  mddng  the  shade  ri^t  when  It 
is  once  oS  the  pattern  requires  the  haziest  sldll 
on  the  part  of  the  dyer.  The  dyeing  of  wool 
is  the  remit  of  a  chemical  combination.  On  the 
other  hand,  die  dydng  of  cotton  is  a  fixation  of 
a  colored  snbstance  in  the  pores  of  the  cotton. 
Cotton  b  dyed  in  the  raw  state,  pieces  and 
yams,  and  the  amount  of  dye  used  to  produce  a 
given  shade  also  varies  somewhat  according  to 
the  qitahty  of  the  staple.  In  using  colors  re- 
quiring a  mordant  strniac  and  antimony  are 
used,  and  the  amoimt  employed  is  governed  by 
the  depth  of  the  shade  required. 

D^ng  of  Mixed  Fabrics. —  The  coloration 
of  textile  fabrics  composed  of  more  than  one 
kind  of  material  generally  reqnires  two  or  more 
firocesses,  as  the  plan  iiursued  in  dydng  wool 
IS  seldom  capable  of  fixing  the  color  upon  cot- 
ton. The  customary  plan  followed  is  to  im- 
merse the  fabric  in  the  requisite  baths  to  dye 
the  wool  and  then  to  treat  the  partially  dyed 
material  in  the  manner  found  suitable  for  cot- 
ton. Occasionally  the  woolen  thread  of  the 
doth  is  dyed  of  one  color  and  thereafter  the 
cotton  is  treated  so  as  to  acquire  a  different 
shade  or  color.  With  some  of  the  coal-tar 
colors  mixed  fabrics  can  be  dyed  in  one  bath, 
thus  saving  much  time.  The  dyer  is  now  able  to 
produce  by  combination  of  different  dyes  a  great 
variety  of  rich  shades  on  mixed  fabrics,  and  even 
tn  dye  two  shades  in  the  same  fabric  by  6pt 

Li  oog  I  c 


'  4BO 


dyeine  the  wool  in  the  hot  bath  with  an  add 
c^e,  Men  cooiinE  down  his  bath  and  »ldiiiK  his 
cotton  dye  and  dyeing  the  cotton  another  Bhade 
from  what  was  produced  on  the  wool  In  4t^- 
ing  silk  care  has  to  be  taken  to  free  tha  silk 
from  all  gums,  and  this  is  done  by_  boiling  oS 
in  a  soap  bath,  Uost  of  the  dyeing  is :  done 
direct  and  under  the  boiL 

In  imparting  deep  indigo  blue  to  woolen 
cloth  a.nd  yarn  a  vat  six  or  seven  feet  in 
diameter  and  eight  to  nine  feet  in  depth  is 
nearly  filled  with  water,  along  with  from  18  to 
22  pounds  of  indigo  finely  ground  inwakter,  10 
to  20  pounds  of  madder,  7  to  9  pounds  of  bran 
and  9  pounds  woad.  After  boiling  and  the 
addition  of  seven  or  eight  pounds  of  lime  to 
form  the  alkaline  liquid  necessary  to  hold  the 
indigo  solution,  the  whole  is  well  closed  over 
with  tightly- fitting  wooden  covers.  Within  24 
hours  the  putrid  fermentation  of  the  woad  and 
the  bran  abstracts  the  oxygen  from  the  blue 
indigo  until  it  assumes  a  yellowish  color,  and 
the  solution  then  contains  indigo  whiter  If 
woolen  cloth  or  yarn  is  now  dipped  in  this  liquid 
it  comes  out  of  a  yellow  tint  from  the  attachment 
of  the  white  indigo.  But  when  exposed  to  die 
air  the  oxygen  immediately  begins  to  act  on  the 
white  indigo,  combining  with  it  to  form  oxidized 
or  blue  indigo,  and  as  the  process  of  oxidation 
continues  the  yam  or  cloth  becomes  first  of  a 
greenish  and  then  of  a  blue  color.  If  the  cloth 
be  again  soaked  in  the  yellowuh  solution  and 
subsequently  exposed  to  the  air  the  depth  of 
the  blue  color  may  be  increased,  step  by  step,  till 
it  arrives  at  that  deep  shade  of  blue  so  well 
known. 

In  the  dyeing  of  cotton  with  indigo  the  vat  is 
prepared  differently.  The  indigo  is  Arst  ground 
into  a  thin  paste  with  water  and  afterward 
placed  in  a  vat  with  prolosulphate  of  iron  and 
milk  of  lime.  The  lime  (CaO)  takes  the  sul- 
phuric acid  (SO.}from  the  sulphate  of  iron 
(FeOSO.)  forming  sulphate  of  lime  (CaOSCJ, 
and  liberating  the  protoxide  of  iron  (FeO), 
which  rapidly  abstracts  the  oxygen  from  die 
blue-  indigo,  reducing  it  to  white  indigo,  and  the 
latter  dissolves  in  the  excess  of  lime  present  in 
the  vat,  yielding  a  colorless  solntion.  When 
cotton  cloth  or  yam  is  dipped  in  this  it  comes 
out  of  the  vat  almost  colorless,  but  on  exposure 
to  the  air  Ihe  indigo  becomes  reoxicfized  and 
the  cloth  passes  to  a  green  and  ultimately  to  a 

■  deep  blue  shade.  The  cloth  or  yarn  is  ihen 
washed  in  water  and  afterward  soaked  in  a 
very  dilute  sulphuric  acid  to  remove  any  oxide 
of  iron  remainisg  attached  and  rewashed  in 
water,  when  the  bltie  color  becomes  more  bright 
-and  clear.  Fast  fulling  colors  dyed  either  in 
the  wool  yams  or  pieces  are  ulually  dyed  with 
the  aliianne  colors  on  account  of  their  being 
fast  to  fulling  and  light.  These  are  usually 
mordanted  with  bi-chromate  of  potash  and 
cream  of  tartar  for  one  and  a  half  hours  at 
the  boiling  point.  Then  they  are  thoroughly 
rinsed  in  cald  water  and  Anished  in  another 
bath  with  the  alizarine  colors.  Owing  to  the 
great  affinity  existing  between  the  alitarine 
colors  and  the  mordanted  wool,  great  care  has 
to  be  taken  to  enter  the  bath  at  a  low  temper- 

■  ature  and  very  gradually  bring  to  the  boil  to 
ensure  the  goods  being  dyed  even.  Extra  care 
must  also  be  taken  that  no  more  alicarine 
added  than  is  necessary  to  prodt 


Cotton  is  now  largdj  dyed  direct.  Formeriy 
dyers  were  obliged  to  give  a  number  of  baths 
and  even  then  were  not  able,  in  a  great  many 
'  casea,  to  secure  the  brilliant  shades  that  are  now 
dyed  in  one  operation.  The  color  simply  being 
fixed  ip  the  pores  of  the  cotton,  it  is  more  diffi- 
cult to  secure  a  fast  color  on  this  fibre  than  on 
wooL  As  in  the  case  of  wool,  dyeing  machines 
are  now  manufactured  by  which  the  cotton  is 
dyed  both  in  the  raw  state,  yams  and  pieces, 
which  economixe  in  the  labor  and  enable  the 
dyer  to  produce  better  results  both  as  to  shade 
and  fasbiess.  During  the  last  few  years,  there 
has  been  a  large  additioQ  to  the  coal  tar  dyes, 
thus  giving  cotton  dyers  a  much  better  oppoi^ 
tunity  to  produce  brighter  and  faster  colors. 
The  yarns  for  carpets  are  dyed  almost  ex- 
clusively with  the  coal  tar  dyes.  This  is  done 
direct  by  entering  them  in  the  dye  bath,  which 
has  previously  had  added  the  color,  with  the 
proper  prc^iortion  of  sulphuric  add  and  glauber- 
salt  and  gradually  brought  to  the  boil,  being 
turned  by  hand.  The  bath  is  generally  exhausted 
in  about  three-quarters  of  an  hour.  The  yams 
as  furnished  to  the  d^^r  are  frequently  of  a 
mixed  material  which  is  dark  in  color,  and  in 
this  case  he  must  choose  the  most  brilliant  of 
dyes  to  give  the  required  brightness  of  shade. 
For  the  finer  grades  of  carpets,  the  color  must 
thoroi^ly  penetrate  and  in  matching  shades  the 
dyer  usually  cuts  his  yam  and  matches  from  the 

BibliogrBpb7.—''Badische  Atiilin  and  Soda 
Fabrik'  <iti  'Manual  of  Garment  Dyeing.' 
1911);  Beaumont's  'Colors  in  Woven  DesiKn* 
(1912);  Carter's  'Bleadiing,  Dyeing  and  Fin- 
ishing Flax,  Flemp  and  Jute  Fabrics*  (1911); 
Huebner's  'Bleachmg  and  Dyeing  of  Vegetable 
Fibrous  Materials'  (1912)  ;  Matthew's  'Labora- 
toiy  Manual  of  Dyeing'  (1900) ;  Fellow's 
'Dyes  and  Dyeing'  (1913)  ;  Wood's  'Chemistry 
of  Dyeing'    (1913). 

F.  H.  PaESOOTT, 
Expert  tn  Dyes  cmd  Dyeing,  Philadtlfhia. 

DYKR,  dfir,  Alexander  Brydie,  American 
soldier:  b.  Richmond,  Va.,  1817;  d.  1874.  He 
was  graduated  at  West  Point  and  joined  die 
Third  United  States  Artillery  in  1837.  He 
served  in  the  Florida  War  of  1837-38  and  in 
the  war  with  Mexico  in  1846-48,  being  brevetted 
captain  for  gallant  conduct.  During  the  Civil 
War  he  was  appointed  chief  of  ordnance  at 
Washington  wiHi  the  rank  of  brigadier-general 
and  in  this  office  did  much  to  increase  the  effi- 
ciency of  the  ordnance  department.  From 
1861  to  1864  be  was  in  charge  of  the  Springfield 
(Mass.)  armory  and  in  1865  he  was  brevetted 
major-general  in  the  regular  army. 

DYER,  Eliphalet,  American  jurist:  b. 
Windham,  Conn.,  28  SepL  1721 ;  d,  there,  13  May 
1807.  He  was  graduated  at  Yale  CoUege  in 
1740  and  began  law  practice  in  174S.  During 
the  French  War  of  17SS  he  commanded  a  Con- 
necticut regiment ;  was  elected  a  member  of 
council  in  1762;  chosen  delegate  to  the  Stamp 
Act  Congress  in  1765  and  served  as  a  member 
of  Congress  during  the  War  of  Independence. 
He  was  judge  of  the  Superior  CoatX  1776-93, 
and  chief  justice  for  the  four  last  years  of  his 
service  there. 
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March  1841.  He  was  educated  at  Cambridge 
through  the  kindness  of  hU  friends  and  from 
1792  till  his  death  lived  by  literary  work  in 
London.  He  edited  'Valp/s  Classics'  and 
among  other  writings  published  a  'History  of 
the  University  ancf  Colleges  of  Cambridge' 
(1S14).  His  great  labors  resulted  in  hie  total 
blindness.  Lamb's  essay  'Amicus  Redivivus' 
gives  a  tine  picture  of  the  eccentric,  industrious, 
friendly  old  antiquary. 

DYBR,  Henry,  Scottish  educator:  b.  1848. 
He  was  educated  at  Anderson's  College  and  at 
Glasgow  University.  He  received  the  appoint- 
ment of  first  pritici[»l  of  the  Imperial  College 
of  Engineering,  Tofao,  Japan,  and  served  also 
as  professor  of  civil  and  mechanical  engineer- 
ing. In  addition  he  became  director  of  large 
engineering  works ;  remained  in  japan  ID 
years  and  was  appointed  honorary  principal  of 
the  College  of  Engineering  on  retirement  and 
honorary  member  of  the  Institutions  of  Civil 
Engineers,  Mechanical  En^neers  and  Naval 
Architects,  Japan.  After  his  return  to  Britain 
he  took  an  active  part  in  engineering,  educa- 
tional and  social  work.  He  is  a  life  governor 
of  Glasgow  and  West  of  Scotland  Technical  Col- 
lege; 3  govemor'of  the  West  of  Scotland  Agricul- 
tural College,  of  the  Glasgow  School  of  Art  and 
other  institutions.  His  publications  include  'Dai 
Nippon-  The  Britain  of  the  East';  ^Japan  in 
World  Polities' ;  'The  Evohition  of  Industry* ; 
'Science  Teaching  in  Schools'  ;  'Education  and 
National  Life' ;  'Education  and  Industrial 
Training' ;  'Education  and  Citizensfaip'  and 
numerous  papers  and  articles  on  engineering, 
educational,  literary  and  social  subjects, 

DYER,  Isadore,  American  jphysidan:  b, 
Galveston,  Tex.,  2  Nov.  1865,  He  was  grad- 
uated at  the  Sheffield  Scientific  School  of  Yale 
University  in  1887,  studied  also  at  the  Univer- 
sity of  Virginia  1887-88  and  received  the  degree 
of  M.D.  at  Tulane  University  in  1889.  In  1895- 
92  he  served  as  interne  at  the  New  York  Skin 
and  Cancer  Hospital;  was  lecturer  at  the  New 
York  Posl-Graduate  Medical  School  in  1891-92. 
In  1892  he  began  his  long  connection  with  the 
medical  department  of  Tulane  University,  be- 
coming associate  professor  of  diseases_  of  the 
skin  in  1905,  professor  in  1908  and  dean  in 
1908.  Since  1896  he  has  edited  the  New  Orleans 
Medical  and  Surgical  Journal  and  since  1913 
the  American  Journal  of  Tropical  Dtiea^es  and 
Preventive  Medicine.  In  1894  he  founded  the 
Louisiana  Leper  Home,  of  which  he  has  been 
consulting  leprologist  since  1902.  He  is  author 
of  various  articles  in  leading  medical  text  and 
reference  books. 

DYER,  John,  English  poet :  b.  Aberrfasney, 
Carmarthenshire,  Wales,  1700;  d.  24  July  J7S8. 
He  was  originally  a  painter  and  his  sense  of 
beauty  in  scenery  is  shown  in  his  'Grongar 
Hill,'  a  poem  published  in  1727-  He  took  holy 
orders  in  1740  and  received  the  living  of  Cal- 
thorpe,  Leicestershire,  in  1741,  hut  eventually 
settled  in  Lincolnshire.  He  published  'Ruins 
of  Rome'  (1740)  and  'The  Fleece'  (1757),  by 
which  latter  poem  he  is  best  known. 

DYER,  LoniB,  American  writer  and  lec- 
turer: b.  Chicago,  30  Sept.  1851;  d.  20  Ju^ 
190B.  He  was  educated  in  early  yCars  in  Chi- 
e^o,  Switzerland  and  France,  was  graduated 
at    Harvard    in    18?4    and    afterwara    studied 
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at  Ballitil  College,  Oxford.  He  was  assistant 
professor  of  Greek  at  Harvard  (1881-87),  and 
settled  at  Oxford  in  1890,  where  he  was  lec- 
turer at  Balliol  College  (1893-96).  He  lectured 
before  the  principal  colleges  of  this  country  and 
published  among  other  works  'Studies  of  the 
Gods  in  Greece  at  Certain  Sanctuaries  Recently 
Excavated'  (1891);  a  translation  of  Cossa's 
'Introdaction  to  the  Study  of  Political  Econ- 
omy' (1893)  ;  'The  Greek  Question  and  An- 
swer' (1884);  'Oxford  as  it  is'  (1902); 
'Madhiavclli  and  the  Modem  State'   (1904). 

DYER,  or  DYAR,  Mary,  American  mar- 
tyr:  d.  Boston,  1  June  1660  She  was  a  victim 
to  the  persecution  which  befell  the  Quakers  in 
the  early  history  of  Massachusetts.  She  and 
her  husband,  William  Dyer,  came  to  Boston 
from  London  in  1635,  but  were  forced  to  retire 
to  Rhode  Island  in  1638.  She  was  again  in 
Engfcind  from  1652  to  1657  where  she  became 
a  convert  to  Quakerisiri.  She  came  to  New 
Haven  in  I6S7,  but  was  expelled  therefrom  in 
the  following  year.  The  government  of  Mas- 
sachusetts by  a  statute  excluded  Quakers  from 
the  bounds  of  that  colony  and  sentenced  to 
death  any  one  of  that  sect  who  should  be  guilty 
of  a  second  visit  there.  The  statute  was  little 
re^rded,  or  rather  was  construed  as  an  invi- 
tation instead  of  a  menace  by  the  enthusiastic 
and  devoted  behevers  against  whom  it  was  di- 
rected. Mary  Dyer  had  departed  from  the 
jurisdiction  of  the  magistrates  upon  the  enact- 
ment of  the  law,  but  soon  after  returned  on 
purpose  to  test  its  le^lity.  She  was  arrested, 
went  willingly^  to  prison,  and  there  wrote  a 
remonstrance  in  which  she  denounced  the  in- 
justice of  the  proceedings.  She  received  sen- 
tence of  death,  and  with  a  rope  around  her  neck 
wimessed  the  execution  of  her  friends  Robinson 
and  Stephenson,  and  then  was  banished  from 
the  colony.  Seven  months  later  she  returned, 
and  for  exdting  "rebellious  sedition"  was  pub- 
licly hanged  on  Boston  Common.  Consult  Jones, 
'The  Quaker?  in  the  American  Colonies'  (New 
York  1911);  and  Rogers,  'Mary  I^er,  the 
Quaker  Martyr*   (Providence  1896). 

DYER,  Nehemiah  Mavo,  American  naval 
officer:  b.  Provincetown,  Mass.,  1839;  d.  27 
Jan.  1910.  He  enlisted  in  the  navy  in  1861  and 
was  promoted  for  gallantry  in  the  Civil  War, 
having  attained  the  rank  of  volunteer  lieuten- 
ant by  186S.  He  rose  steaiUly  through  the 
grades  to  that  of  captain  in  18^  and  as  com- 
mander of  the  protected  cruiser  Baltimore  took 
part  in  the  battle  of  Manila  Bay,  1  May  1898; 
was  promoted  rear-admiral  in  1901  and  retired 
the  same  jfear.  He  was  chairman  of  (be  com- 
missioners of  the  Massachusetts  Nautical  Train- 
ing School  in  1903-04. 

DYER,  Thomas  Henry,  English  historian: 
h.  London,  4  May  1804;  d.  Bath,  30  Jan.  1888. 
He  traveled  and  studied  for  years  to  prepare  a 
'History  of  Modern  Europe'  (1861-64)  ;  'His- 
tory of  the  City  of  Rome'  (186S)  ;  'Pompeii> 
(1867)  ;  and  'Ancient  Athens'  _(1873),  all  mon- 
uments of  learning  and  critical  insight. 

DYER,  StK  William  Turner  Thigtletoo, 
English  botanist:  b.  Westminster,  London,  2S 
July  1843.  He  was  educated  at  Oxford,  and 
beside  holding  other  professional  posts  was 
director  of  the  Royal  Botanic  Gardens  at  Kew 
from  188S-1905.    He  has  edited  'Flora  Cajten- 


,  Google 


DYER'S  BROOM  — DYBS 


sis' ;  and  'The  Flora  of  Tropical  Africa' ;  and 
is  joint  author  of  'The  Flora  of  Middlesex' 
(1869).    He  was  created  K.C.M.G.  in  1899. 

DYER'S       BROOM:       GRBENWEED 
WOADWAXEN.    See  Dyeweed. 


DYER'S  ROCKET,  DYER'S  WEED,  or 
WELD,  a  plant  {Reseda  luleola),  of  the  mig- 
nonelle  family  (Restdacru),  It  is  an  creel  herb, 
Sparingly  brancned,  with  long,  narrow  spikes  of 
greenish-yellow  flowers.  The  plant  is  exten- 
sively cultivated  in  Europe  for  the  beautiful 
yellow  d^e  it  yields,  and  was  originally  grown 
in  American  gardens  for  the  same  purpose.  It 
now  grows  wild  in  waste  places,  on  Long 
Island,  and  in  various  spots  near  the  eastern  sea- 
board.   It  is  known  also  as  woad 

DYER'S  WEED.    See  Dyeb's  Rocket. 

DYERSBURG,  Tena,  city,  county-seat  of 
Dj-er  County,  on  die  north  fork  of  the  Deer 
River,  navigable  as  far  as  Dyersburg;  on  the 
Illinois  Central  and  other  railroads,  and  about  80 
miles  northeast  of  Memphis.  The  neighboring 
country  is  very  fertile,  yielding  large  crops  of 
cotton,  com  and  wheat.  The  manufacture  of 
cotton,  wagons,  flour,  brick,  tile,  staves  and 
headings  and  the  sawing  and  planing  of  lumber 
supply  the  chief  occupations  of  the  town.  To- 
bacco, iron  goods,  machines  and  wooden  bowls 
are  also  made  here.  The  city  owns  its  ownelec- 
tric-lighl  and  waterworks  plants.    Pop.  5,000. 

DYES,  substances  employed  to  impart  colors 
of  a  measurable  degree  of  permanence  to 
fabrics.  They  are  classified  according  to  thrir 
origin  as  (1)  natural  organic  dyes  —  in  two 
groups,  vegetable  and  animal ;  (2)  mineral 
dyes  and  (3)  artificial  organic  dyes.  -  The  first 
class  includes  such  vegetable  coloring  agents  as 
indigo  and  logwood,  and  inch  animal  dyes  as 
cochineal.      The    second    dass    includes    such 


largest  and  most  important,  as  it  embr 
thousand  and  more  coaJ-tar  color^  sjrnthetic 
indigo,  etc  With  the  exception  of  indigo  and 
logwood,  few  of  the  natural  organic  dyes  are 
in  extensive  use,  having  been  in  large  part 
superseded  by  coal-tar  dyes  of  simpler  appli- 
cation and  more  brilliant  color.  Those  sUU  in 
considerable  use  are  as  follows : 

Annatto  or  amotto,  prepared  from  the 
fermented  seed  of  Bixa  orellana,  a  tree  grow- 
ing in  Central  America,  the  Antilles  and  the 
East  Indies.  The  dye  principle  is  known  as 
bixin.  It  is  insoluble  in  water  but  dissolves 
readily  in  alkalis.  It  is  used  on  cotton  direct 
or  with  a  tin  mordant,  and  gives  a  hue  of 
bri^t  orange.  At  present  it  is  used  chiefly  in 
tinting  butler  and  cnecse. 

Archil  or  orchil  is  developed  by  fermenta- 
tion with  ammonia  principally  from  the  lichens 
RocccUa  and  Lecanora:  the  first  growing  in 
the  Canary  and  Cape  Verde  islands,  the  East 
Indies,  Madagascar,  Central  and  South  Amer- 
ica; the  second  on  the  coasts  of  Norway  and 
Sweden,  Scotland,  Ireland  and  Wales :  The 
active  ^^inciple  is  orcein,  an  alkali  salt  of 
orcin.  This  dye  is  used  in  large  Quantities  for 
"bottoming"  indifjo,  and  in  conjunction  with 
Other   dyes,    on    silk   and   wool,    especially   for 


caitiet  yams.  The  color  is  of  great  body,  and 
includes  shades  of  red,  magenta  and  violet. 
The  dye  appears  in  the  market  as  a  thidc 
liquid  called  'archil,'  a  paste  called  "persis,* 
and  a  brownish  or  purpli^  powder  called 
•cudbear,' 

Berberine  is  found  in  the  root  of  the  bar- 
berry and  several  other  plants.  Its  active  prin- 
ciple bears  the  same  name,  and  it  is  the  only 
natural  basic  dye.  It  imparts  a  golden  yellow 
to  silk  and  leather,  and  also  to  cotton  if 
mordanted. 

Brazil  Wood  appears  in  Uie  market  as  chips, 
raspings  and  extract,  of  various  species  of 
Ceisalfima,  natives  of  the  West  Indies,  Central 
Amenca,  and  of  tropical  South  America,  Africa 
and  Asia.  The  wood  yields  two  active  dye 
principles,  brasiim  and  brasilein,  {troductiig 
shades  of  pinl^  purple  and  crimson,  which,  how- 
cvei\  are  not  fast  in  the  laundry. 

Ciunwood,  and  its  allies  barviood  and  soHdal- 
wood,  3^eld  the  coloring  principle  sanlalin,  used 


from  dull  red  to  daret-brown.  It  is  also  used 
to  give  •bottom'  to  woolen  fa'brics  to  be  dyed 
with  indigo  later. 

Cochineal,  as  mari«ted,  consists  of  the  dried 
bodies  of  the  females  of  the  coccvs  cacH,  an 
insect  found  in  Mexico  and  Central  America 
and  other  tropical  countries  living  on  theopuntia 
cactus.  The  «btadc>  cochineal  of  commerce  U 
produced  when  the  insects  are  scalded  before 
drying,  the  •silver*  cochineal  when  they  are 
dried  in  stoves  without  scalding.  The  coloring 
prindpie  is  carminic  add.  Carmine  is  obtained 
by  precipitation  from  the  cochineal  extract  with 
acid  salts.  This  dye  is  still  much  used  for 
bri^t  scarlet  and  crimson  on  wool  with  tin 
and  alum  mordants  respectively.  With  chro- 
mium and  iron  mordants  cochineal  gives 
purple  and  with  a  copper  mordant,  claret 
shades. 

Cndbcar,  see  Archil. 

Cutch,  also  known  as  catecbn  and  gambicr, 
is  the  dried  sap  of  the  green  wood  and  pods 
of  the  acada  and  mimosa  trees,  and  also  of 
the  Areca  palm.  The  gambier  cutch  is  obtained 
from  the  leaves  of  the  Uncaria  gambier,  and  is 
called  "cubical  cutch"  because  it  is  marketed 
in  small  cubes.  The  coloring  principles  in  culdt 
are  catechin  and  catechu-lannic  add.  Both  are 
used  in  the  production  o£  olives  and  browns 
on  cotton  and  infrequently  on  wool.  Catechn- 
tannic  add  dyes  silk  plu^  a  rich  seal  brown, 
and  with  an  iron  mordant  yields  a  fine  black. 
It  is  also  used  as  a  "bottom*  for  some  of  the 
basic  coal-tar  colors. 

Fustic,  also  known  as  Cuba  wood  and 
yellow  wood,  is  obtained  from  the  Morus  tine- 
toria,  a  tree  growing  in  the  West  Indies,  Central 
America  and  tropical  South  America.  The  best 
quality  comes  from  Cuba  and  Mexico.  The 
wood  is  marketed  in  chips  or  ground,  and  an 
extract  also  is  prepared  which  is  sometimes  re- 
duced to  a  soft  paste  or  solid  form  —  often 
adulterated  with  ^ucose  and  ^uerdtron.  Fustic 
yields  to  two  color  nrino^es,  morin  and 
maelurin,  and  gives  bright  yellow  with  an  alum 
mordant,  olive  yellow  with  chrome  and  bright 
orange-yellow  with  tin.  It  is  nsed  more  on 
wool  than  on  cotton.    At  ks  best  h  is  not  fast 
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to  l^L  Its  largest  use  is  with  logwood  to 
produce  a  dead  black  and  with  cutch  to  produce. 
catechu  shades. 

lodigo  is  obtained  by  fennenUtive  steqiing; 
of  the  stems  and  foUage  of  several  spedes  of 
die  indigofera  family,  and  to  a  less  extent  of 
some  others.  Its  characteristic  blue  color  prin- 
ciple is  indigotinj  but  indigo  contains  also  aa- 
aluer  dye  principle,  indirubin  or  indigo  red. 
It  is  used  very  extensively  in  dyeing  both  wool 
and  cotton,  and  is  employed  also  as  3  'bottoni' 
for  compound  shades  —  olives,  browns  and 
blacks.  Indigo  extracts  are  produced  by  the 
action  of  sulphuric  acid  on  indigo.  They  are, . 
chemically,  mdigotin  sulpho- acids,  and  are 
freely  soluble  in  water,  and  dye  wool  with 
rapidity,  and  a  brighter  color  than  ordinary 
indigo ;  but  the  color  fades  on  exposure  to 
light. 


Locwood  or  Campeachj;  wood  is  the  prod- 
uct of  the  large  and  rapidly  growing  tree, 
Hamatoxyhn  Campechianum,  a  native  of  tropi- 


cal and  subtropical  America,  Cuba,  Haiti 
the  West  Indies.  The  best  qualities  now  come 
from  Jamaica  and  Honduras^  the  Campeche 
(Mexico^  supply  being  practically  exhausted. 
Logwooa  is  wnite  in  color  when  first  cut,  the 
brown-red  hue  beii^  developed  by  eicposure 
to  the  air.  It  is  marketed  in  the  form  of  a 
concentrated  extract  made  from  the  chips  or 
raspings  after  ageing  and  fermenting.  The 
coloring  principle  is  hamatein.  Ii  is  osed  in 
the  dyeing  of  Sitk,  as  it  renders  the  fibre  opaque, 
a  quality  lacking  in  coal-tar  dyes.  It  is  employed 
also  in  the  production  of  cheap  blacks  on  wool 
and  cotton.  On  wool  it  is-  used  with  a  chrome 
mordant,  producing  a  bluish-black,  and  with  a 
tin  mordant,  producing  a  violet  tone.  In  con- 
junction with  other  dyes  it  produces  blues, 
greens,  olives  and  browns. 

Madder,  as  marketed,  is  the  ground  cortex 
of  the  root  of  the  madder  plant,  Rubia  tinc- 
tOTum,  a  native  of  Asia  Minor.  It  has  been  ctd- 
tivated  many  years  in  Italy,  France  and  Hol- 
land. It  yields  the  dye  prindjples,  tUinorin,  pur- 
Srin,  psettdo-pttrpurm,  xanlhm  and  cklorogenin. 
adder  is  used  in  dyeing  woolen  cloth  and 
carpet  yams,  but  for  few  other  purposes.  With 
chromium  it  gives  bluish-red  to  crimson;  with 
iron,  reddish-brown  to  maroon;  with  aluminum, 
scarlet    to    pink;    with    copper,    yellow-brown; 


species  of  Rhamnus  (buckthorn)  growbg  wild 
in  Asia  Minor.  They  are  also  cultivated  in 
southern  Eurofte  and  the  East  They  yield 
two  color  principles,  rhamnetin  and  rhamnasin. 
They  are  used  chieBy  in  printing  cotton  fabrics, 
with  aluminum  mordant  for  bnght  yellow,  tin 
mordant  for  orange  and  chromium  mordant  for 
brown.  With  cochineal,  they  produce  orange 
and  scarlet,  giving  redder  and  deeper  shades 
than  fustic  or  quercitron  —  but  at  increased  cost 
Quercitron  is  the  inner  bark  of  the  Qurreus 
tincloria,  an  oak  native  to  America,  and  grow- 
ing in  large  numbers  tn  Pennsylvania  and  the 
South  Atlantic  States.  It  appears  in  commerce 
as  the  ground  bark,  and  its  extract.  It  con- 
tains two  color  principles,  quercetin  and  qtter- 
cilrin.  A  purified  or  concentrated  dry  extract 
in  powdered  form  has  the  trade  name  of 
■flavine.*  Quercitron  imparts  a  bri^t  yellow 
to  wool  ano  mordanted  cotton  and  silk.    With 
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with  logwood  gives  blacks.  With  aluminum 
it  produces  greenish  yellow;  with  chromium, 
dulT  yellow;  with  tin^  bright  orange;  and  with 
iroi^  olive  to  greenish  black. 

Robinia,  a  new  natural  dyestutf,  was  dis- 
covered in  1915,  in  the  Yellow  Locust,  Rohima 
pseudacacia.  The  extract  is  similar  to  that  o£ 
quercitroiL    It  is  still  in  the  experimental  sti^e. 

Ssfflower,  the  dried  flower  head  of  Carlko' 
mus  linctoria,  cultivated  in  India  and  Egypt 
Its  active  principle  is  carthamin,  which  produces 
shades  of  pink  on  bleached  cotton.  The  color 
is  not  fast  either  to  light  or  the  laundry. 

Sauaders-wood  or  Sandalwood,  see  Cam- 
xoood. 

Ttinneric  or  Indian  Saffron,  is  the  ground 
root  of  the  Curcuma  iiitctoria,  a  plant  growiag 
abundantly  in  China  and  the  East  Indies.  The 
coloring  principle  is  known  as  eurcHmin,  and 
ditsiMves  out  of  the  turmeric  freely  with  alcohol, 
and  less  freely  with  hot  water.  It  imparts 
yellow  to  cotton,  wool  and  silk,  but  is  used  prin- 
cipally in  combination,  as  its  color  is  not  fast 
Although  mordants  are  not  necessary,  their  use 
produces  modified  shades  of  yellow,  orange 
and  olive. 

Weld  is  the  dried  top  and  seeds  of  Reseda 
luUola,  cultivated  ^eueraJly  throu^out  Europe. 
The  coloring  principle  is  called  luieolin.  It  19 
regarded  as  the  best  and  fastest  of  the  natural 
yellow  dyes  for  silk,  and  is  used  chieSy  on  alumi- 
num and  tin  mordants,  yielding  greenish  yellow 
and  bright  yellow.  With  other  mordants  are 
secured  shades  of  olive-yellow. 

Youiw  Fustic,  the  ground  wood  or  extract 
of  the  Venetian  Sumac  (Rkut  cotimts),  a  tree 

K owing  in  southern  and  eastern  Europe,  the 
ivant,  Jamaica,  etc  The  coloring  principle  is 
fisetin.  Young  fustic,  which  is  not  "fustic*  at 
all,  imparts  sludes  of  yellow  which  are  so  fugi- 
tive to  light  and  the  milling  processes  as  to 
be  seldom  used. 


tar  dyes.  However,  they  are  generally  very 
fast  to  li^t  and  the  laundry,  and  being  cheap 
are  still  employed  to  a  considerable  decree. 
Their  dyeing  qualities  are  due  to  the  deposit  of 
insoluble  pigments  in  the  fibres  of  the  fabric 
i^ed. 

The  few  tnineral  colors  now  in  use  are  the 
following : 

Bistre,  see  Manganese  Brown. 

Chrome  Yellow,  chemically  chtomate  of 
lead,  is  used  on  cotton  only.  The  fabric  is  first 
imprecated  with  nitrate  or  at%tate  of  lead, 
which' is  then  changed  to  the  oxide  by  ammonia, 
or  to  the  sulphate  by  sodium  sulphide.  It  is 
then  passed  through  a  weak  solution  of  potas- 
sium bi-chromate.  All  the  chrome  colors  arc 
poisons,  and  they  are  continued  in  use  chiefly 
because  they  weight  the  fabric  heavily. 

Chrome  Orange  is  produced  by  first  dyeing 
the  fabric  with  chrome  yellow,  and  then  passing 
it  through  boiling  dilute  limewater. 

Chrome  Green  is  usually  produced  by  first 
'  dyeing  the  goods  with  a  light  shade  of  Uidigo 
blue,  and  then  with  chrome  yellow. 

Khaki  is  produced  on  cotton  by  passing  the 
cloth,  after  scouring,  through  a  mixture  of 
ferrous  and  chromic  acetates  and  drying;  then 
aging  and  passing  through  a  boiling  mixture 
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of  caustic  soda  one  part  and  carbonate  of  soda 
three  parts. 

MangancBe  Brown,  or  Bistre,  is  produced 
om  cotton  by  impregnating  the  fabric  with  a 
solution  of  manganese  chloride,  and  then  passing 
it  through  a  hoi  solution  of  caustic  soda  — ■  which 
precipitates  ihe  manganese  hydroxide  in  the 
fibre.  On  exposure  to  the  air  this  oxidizes  to 
a  brownish  hue.  and  the  color  is  improved  ajid 
finished  by  immersion  in  a  weak  solution  of 
chloride  of  lime. 

Iron-buff,  or  Nankin  Yellow,  is  produced 
by  precipitating  a  ferric  salt  with  an  alkali, 
or   alkaline   carbonate.      It   is   used   principally 

Pnisaian  Blue  is  produced  on  cotton  by  first 
mordanting  the  fibre  with  ferric  oxide,  and  then 
immersing  it  in  ;^eIlow  prussiatc  of  potassium. 
It  is  also  used  in  weighting  silks  which  are 
afterward  to  be  dyed  black. 

The  coal-tar  colors  which  constitute  the  class 
of  artificial  organic  dyes  are  practically  in- 
numerable. Several  diousand  of  these  dyes 
have  been  prepared  and  hundreds  of  them  have 
been  named.  New  ones  are  continually  being 
discovered  in  new  combinations,  and  many  which 
formerly  were  highly  esteemed  have  been  super- 
seded by  belter  ones. 

From  the  dyer's  point  of  view,  these  multi- 
tudinous dyes  have  been  thus  classified : 

I.  Direct  Cotton  Colors,  or  Salt  Colors  — 
which,  in  a  neutral  or  weakly  alkaline  bath  con- 
taining common  salt  or  Gtaubersall,  dye  cotton 
in  full  shades  without  mordants. 

II.  Sulphide  Colors,  or  Sulphur  Colors  — 
which,  dissolved  with  the  aid  of  sodium  sul- 
phide, dye  cotton  in  full  shades  from  a  sulphide 
bath  without  mordants. 

III.  Basic  Colors — those  havii^  the  quali- 
ties of  bases,  dyeing  animal  fibres  without  mor- 
dants, and  vegetable  fibres  with  tannin  mordants. 

IV.  Eosins  and  Rhodamines  —  of  excep- 
tional brilliancy;  the  first  for  silks,  the  second 
for  silks,  wools  and  tannin-mordanted  cotton 
and  cotton-mixed  goods. 

V.  Acid  Colors  —  salts  of  color  acids,  dye* 
ing  animal  fibres  without  mordants, 

VI.  Mordant  Colors — which  require  me- 
tallic mordants  to  fix  their  colors. 

VII.  Acid  Chrome  Colon  —  requiring  an 
acid  bath;  they  dye  on  wool  with  chrome  mor- 
dants. 

VIII.  Miscellaneous  Colors  —  including  ani- 
line black;  indigo  and  other  vat  dyes;  and  the 
insoluble  azo-colors,  known  as  *  ice-colors.* 

Space  does  not  permit  specification  of  even 
the  coal-tar  colors  in  commonest  use.  For  a 
condensed  review  of  upwards  of  900  of  the- 
more  prominent  of  these  dyes  the  student  is 
referred  to  Arthur  C.  Green's  'Orjianic  Colour- 
ing Matters.'    See  also  Coal-Tab  Colors, 

Production.— The  United  States  census  of 
manufactures  for  1914  reported  112  establish- 
ments of  factory  grade  manufacturing  dyestuffs 
and  extracts  in  the  United  States  in  that  year. 
They  employed  3,S51  persons,  of  whom  2.839 
were  wage  earners,  receiving  annually  a  total  of 
$1,613,000  in  wages.  The  capital  invested  aggre- 
gated $21,283,974,  and  the  year's  output  was 
valued  at  ^.620,336;  of  this,  $7,382,341  was 
the  value  added  by  manufacture  to  the  $13,237,- 
995  worth  of  materials  used.  In  addition,  there 
were  22  establishments  which  reported  dyestufls 


and  extracts  as  subsidiary  products.  Their  value 
for  the  year  specified  was  $764,353.  Consult 
Cain,  J.  C,  and  Thorpe,  J.  F.,  'The  Synthetic 
Dyestuffs'  (London  1913)  ;  Fay,  I.  W.,  'Chem- 
istry of  the  Coal-Tar  Dyes>  (New  York  1911)  ; 
Knecht,  E.,  Rawson,  C„  and  Loewenthal,  R., 
'A  Manual  of  Dydng>  (London  1910). 

DYEWEED,  DYER'S  BROOM  GRBBN- 
WEED,  or  WOADWAXEN,  a  plant,  Genista 
tinctoria,  of  the  family  Fabacea.  The  genus 
comprises  about  80  species,  natives  of  Europe, 
northern  Asia  and  Africa,  The  dyeweed  is  a 
low-branching  shrubby  plant,  with  a  few  yel- 
low nearly  sessile  flowers.  It  was  originally 
cultivated  in  New  England  gardens  because  of 
the  green  dye  it  produced  and  escaping  is 
found  from  Maine  to  eastern  New  York.  Its 
medicinal  value  is  small,  although  it  is  used 
in  popular  practice  in  Russia  as  a  specific  for 
hyflrophobia. 

DYING  DECLARATION,  a  deposition 
made  by  one  who  is  near  to  death.  Such 
declarations  are  admitted  as  evidence  both  in 
England   and   Scotland. 

DYING  GAUL,  a  famous  work  of  andent 
sculpture,  representing  a  dying  Galatian  and 
supposed  to  be  one  of  a  series  of  figures 
illustrating  the  incursion  of  the  Gauls  into 
Greece.  The  work  is  now  preserved  in  the 
museum  at  Rome.  It  is  not  known  whether  the 
statue  is  an  original  or  a  copy,  the  work  of 
Cresilas,  a  Grecian  sculptor  and  contemporary  of 
Phidias.  The  right  arm  of  the  statue  has  been 
restored  and  it  is  not  positively  known  by 
whom  this  restoration  was  made.  The  work 
has  been  credited  to  Michelangelo. 

DYKE,  or  DIKE,  a  word  variously  used 
to  represent  a  ditch  or  trench  and  also  an  em- 
tankment,  rampart  or  wall.  It  is  specially 
applied  to  an  embankment  raised  to  oppose  the 
incursions  of  the  sea  or  of  a  river,  the  dykes 
of  Holland  being  probably  the  inost  notable 
examples  of  works  of  this  kind  in  the  world. 
Owing  to  the  possibility  of  great  loss  of  prop- 
erty and  of  life,  the  punishment  of  all  neglect 
or  for  malicious  mischief  to  dykes  is  extremely 
severe,  one  'placaal'  of  Feb.  1726  regulating 
the  inundation  in  the  province  of  State n, 
proclaiming  that  "anyone  cutting  dams,  dykes 
quays,  etc.,  will  be  punished  with  death  and 
confiscation  of  all  his  property.*  The  dykes 
which  protect  the  Netherlands  and  the  German 
coasts  of  the  North  Sea  go  back  to  the  old 
Roman  times.  Apparently  even  before  the 
Romans  appeared  the  Batavians  at  the  mouth  of 
the  Rhine  protected  themselves  by  dykes. 
Drusus  after  the  conquest  of  Holland,  10  B.C, 
built  an  elaborate  system  of  artifidal  canals  and 
dykes.  Pliny  the  Elder  gives  interesting  de- 
scriptions of  the  artifidal  hills  which  were 
erected  as  places  of   refuse  during  the  floods. 

Among  the  provinces  in  North  and  South 
Holland  which  have  been  protected  by  dykes 
may  be  mentioned  the  province  of  Hanover, 
618  miles,  protecting  7?fl,00O  acres  of  marsh 
land.  On  the  left  bank  of  the  Oder  River 
there  is  a  dyke  which  protects  more  than 
170,000  acres  of  land.  The  dyke  at  the  delta 
of  the  Vistula  prcrtects  134,000  acre*  of  land. 
On  the  lower  Rhine,  between  the  Weser  and 
Holland  are  115,000  acres  protected  by  dykes. 
Along  the  Loire  River  are  280  miles  protectii^ 
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2301000  acr«s.  Abng  the  Po  ttoeare  310 
miles  protecting  850,000  acres.  In  Etiffbuid 
there  are  1^50,000  acres  protected  by  dykes. 
Many  of  the  dykes  of  Holland  aie  raised  40 
feet  above  high-water  mark  and  are  wide 
enough  at  the  top  for  a  general  roadway  or 
canal,   sometimes   for   both. 

In  the  United  States  the  tcnn  dyke  is  almost 
wholly  restricted  to  the  structures  of  more  or 
less  permanence  built  in  various  ways  in  the 
bed  of  a  stream  to  regulate  its  flow,  narrow  the 
low  water  crosS'Section.  concentrate  the  cur- 
rent, increase  its  local  scouring  effect  and 
(hereby  deepen  the  river  channel.  The  earthen  em- , 
backments  designed  to  restrain  die  flood  waters 
are  called  levees..  The  most  notable  examples 
are  found  along  the  Mississippi  River.  These 
levees  are  placed  some  little  distance  back  from 
the  river  and  according  to  the  local  conditions 
vary  in  bei^t  from  2  or  3  feet  to  over  20  feet 
Levee  building  began  many  year;  ago  aloi^ 
the  lower  part  of  the  river  and  it  has  been 
carried  an  practically  continuously  ever  since. 
See  Mississippi  Levee  System,  and  Resekvoie. 

DYKBS,  Jamea  Oiwald,  Scottish  clergy- 
man :  b.  Port  Glasgow,  14  liaj;  1835 ;  d.  1  Jan. 
1912.  He  entered  the  Presbyterian  ministry  in 
1859,  and  in  1869  became  minister  of  the  Re- 
gent Square.  Church  in  London.  From  1888  to 
1907  he  was  principal  in  the  theological  college 
of  the  Presbyterian  Church  of  England.  He 
was  the  author  of  "Beatitudes  of  the  Kingdom* 
(1872) :  (Laws  oi  the  Kingdom*  (1873)  ;  'Rela- 
tions of  the  Kingdom*  (1874)  ■.  'Daily  Prayers 
tor  the  Household*  (IKl):  'Plain  Words  on 
Great  Themes'  (1892) ;  'The  Christian  Minis- 
ter and  His  Duties'  (1908)  \  'The  Divine 
Worker  in  Creation  and  Providence*  (1909), 
etc. 

DYKES,  John  Bacchus,  English  composer 
and  theologian:  b.  Hull,  10  March  1823:  d.  22 
Jan.  1876.  He  was  graduated  at  Cambridge, 
where  he  won  distinction  as  a  musician.  He 
was  ordained  in  1847  and  was  appointed  minor 
canon  and  precentor  of  Durham  Cathedral  in 
1849.  In  1862.  being  appointed  vicar  of  Saint 
Oswald's  in  Durham,  he  resigned  the  preccntor- 
ship,  retaining  the  minor  canon^.  Becoming 
involved  in  1874  in  a  dispute  with  his  bishop 
on  questions  of  church  ritual,  he  was  brought 
to  an  ecclesiastical  trial,  after  which  his  health 
broke  completely  and  his  death  soon  followed. 
He  was  buried  in  the  churchyard  of  Saint 
Oswald.  As  a  testimonial  of  affection  for  him, 
a  fund  was  raised  for  the  care  of  his  family 
and  within  a  few  weeks  reached  the  notable 
sum  of  $50,000.  He  was  a  joint-editor  of 
'Hymns  Ancient  and  Modem,'  and  composed, 
besides  manv  services  and  anthems,  a  large 
number  of  ayjpn  tunes  remarkable  for  har- 
■nonic  beauty  and  of  strOdnK  individuality ; 
most  of  which  are  to  be  found  in  all  En^h 


collections.     Among  diese  are  Bonar,  Dommus 
Regit    Me,    Gerontius,    Hodnet,    Hollincsi-'- 

Horbufy,   Lux   Benlgna,   Melita,    Nicsea,  "^^ 


Aelred,  Saint  Anatolius,  Saint  Bees^  Saint 
Cross,  Saint  Cuthbert,  Saint  Godriq  Saint 
Sylvester — to  mention  only  a  few  of  those 
fhich  have  become  famous.  See  Li^twood, 
J  T.,  'Hymn-Tunes  and  Their  Story*  (Lon- 
dtm  1908).  Besides  his  masical  w«i^  btt  left 
many  literary  rcnains  in  the  line  of  sent 
and  contribatioiis  to  religious  periodicals. 


DYNAGRAPH,  an  apparatus  used  in  mod- 
ern railroading  for  recoraing  the  oscillations  of 
the  car,  variatitms  in  the  level  of  the  rails,  con- 
dition of  the  rail  joints,  the  alignment  of  the 
trtKlc  and  tin  Ckvatioti  of  the  outer  rail  on 
curvesi  These  conditions  are  recorded  on  a 
paper  ribbon  in  such  a  way  that  any  one  of 
them  may  be  aQ(hiraMy  located  on  the  ground 
afterward.  The  action  of  the  instrument  is 
through  paring  to  the  wheeb  of  the  car  in 
which  it  IS  mounted.  By  eledric.  connections 
a  record  may  also  be  made  ftf  the  amount  of 
coal  and  water  consumed  hy  the  locomotive 
hauling  the  train,  the  varymg  pressures  of 
steam  m  the  boiler,  the  tension  on  the  draw- 
bar and  the  distance  traveled  in  any  particular 
group  of  seconds,  miltutes  or  hours  during 
whidi  the  train  is  running.  The  dyoagraph  is 
in  constant  use  on  alt  the  princi^l  railroads. 

DYNAMBTBR,an  instrument  in  the  nature 
of  a  micrometer  tube  attached  to  the  eye- 
piece of  a  telescope  for  measuring  its  magnify- 
ing power.  This  power  is  the  ratio  of  the  solar 
focal  distance  of  the  object  )$iass  to  the  focal 
distance  of  the  eye-piece  considered  as  a  single 
lens.  This  being  the  same  as  the  ratio  of  Uie 
diameter  of  the  aperture  of  the  telescope  to  the 
diameter  of  its  image  formed  beyond  the  eye- 
piece, die  object  of  the  instrument  is  to  measure 
the  exact  diameter  of  this  image. 

DYNAMIC     UETAHORPHISM.       Sec 

MCTAUOBPHISU. 

DYNAMIC  UNITS.    See  Units  of  Meab- 

UKEMENT. 

DYNAMICS  OP  UACHINEEY.  When 
an  eii^e  has  been  proportioned  to  sufficient 
capacity  and  strong  enough  in  all  its  parts  to 
traasRut  or  develop  a  given  amount  of  power 
there  still  remains  the  problem  of  dynamic  de- 
sign whkh  deals  with  the  engine  in  operation. 
Ttte  reqiureroents  in  dynamic  design  are  free- 
dom from  vibrati<Mi.  constant  speed  for  a  given 
load,  and  automatic  adjustmet^  of  the  energy 
developed  to  the  work  to  be  done.  Vibrations 
are  produced  by  the  forces  which  arise  from 
the  accderations  of  moving  masses.  -An  eiigiike 
or  motor  in  which  these  forces  are  comiteracted 
is  said  to  be  baioHctd.  The  speed  for  a  given 
load  is  controlled  hy  means  of  a  ftywhttt;  a 

f'ovtnar  adjusts  the  supplied  energy  to  the 
L>ad. 

RoUthig  Balanca.— A  particle  of  weight  IV 
revolving  with  an  angular  velocity  u  radians 
per  second  in  a  circular  path  of  radius  r  exerts 
a  force  called  the  kinetic  reaction,  mru*.  where 
mf^W,  on  the  constraint  which  deflects  it 
from  a  rectilinear  path.  If  the  kinetic  reactions 
on  a  rotating  shaft  are  not  in  equilibrium, 
which  is  uswuly  the  oat  for  very  high  speeds, 
the  shaft  will  bend  and  therefore  whirl  and 
wear  its  bearings  oat  of  shape.  An  dementary 
account  of  whirling,  which  lack  of  space  for- 
bids here,  is  given  in  Stodola's  *Sleam  Tur- 
bines.' The  problem  has  been  investigated  ex- 
perixneBtalty  by  Dunkerly,  'On  the  Whirling 
and  Vibrations  of  Shafts*  (Phil.  Trans.  VoT 
CLXXXV)  in,  which  earlier  refererKes  are 
cited;  £or  a  rigorous  theoretical  discussion 
C(«9ult  Chree,  'The  Whirling  and  Transversa 
Vibrations  of  Rotating  Shafts*  (Proceedings 
of  Physical  Society,  London,  Vol.  XIX).  Tor- 
sional vibratiionfi  arc  discussed  by  Cbree  aad . 
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others  in  Proceedings  Inst.  GtiI  Engnneers 
(Vol.  CLXVI).  Frahm,  Zeit.  d.  Verein  deut. 
Ing.  (1902,  pp.  779.  886)  and  Roth  (ibid.  1904, 


Pio.  1. 
in  Vig.  I  the  criterion  for  a  balanced  system  of 
kinetic  reactions  is  found  as  follows:  Assume 
the  centroid  C  of  all  the  masses  to  lie  at  r.  Irani 
the  axis.  Any  infinitesimal  element  of  inass 
ihl,  situated  at  (r^  fli ,)  exerts  a  force  i/nmi 
along  r,.  The  reaction  nonnal  to  OC  in  the 
plane  of  rotation  is 

«■  CfM>r,  ri»  («  +  m^,  sin  ?■  +  -..)- 
Since  the  centroid  lies  on  OC  the  parenthesis  is 
zero,   hence  there   is   no   force  normal   to   OC. 
The  force  along  OC  is 

ut  2mr  cos  S^uf  ra  SffI, 

whence  the  resultant  kinetic  reaction  of  a  sys- 
tem of  masses  rotating  in  one  plane  normal  to 
the  axis  is  the  same  as  if  the  total  mass  wera 
concentrated  at  the  centroid.  Therefore  if  tfe 
resultant  is  to  vanish,  i.e.,  if  the  system  is  to 
be  in  rwHftiH^  balance,  the  centroid  must  lie  on 
the  axis  of  rotation ;  from  a  viewpoint  more 
convenient  for  the  solution  of  problems,  the 
system  is  balanced  when  the  kinetic  reactions  arc 
in  equilibrium,  u  may  be  taken  as  unity.  But 
when  the  centroid  is  on  the  axis  the  system  will 
remain  in  any  position  into  which  it  is  turned. 
This  is  called  standing  bounce.  Thus  rotating 
parts  such  as  armatures,  turbine  runners  and 
fljrwheels  that  are  constructed  to  be  in  standing 
balance  will  also  be  in  running  balance  at  any 
speed  provided  the  centroids  of  all  the  parts  are 
coplanar.  This  condition  is  usually  not  fulfilled ; 
furthermore  although  perfect  balance  is  inde- 
pendent of  ui  unbalanced  forces  incr 
so  that  deviations  from  equilibrium 
as  to  be  nnnoticed  when  the  system  is  at  rest 
may  yet  have  an  appreciable  effect  at  great 
speeds.  For  example,  if  a  system  of  1  lb. 
weight  is  mounted  eccentrically  0.0001  Inch,  the. 
turning  moment  due  to  gravity  is  only  0.00009 
ft.-lb.,  while  at  a  speed  of  1,500  r.p.m.  the  un- 
balanced radial  force  is  almost  0.7  lb.,  at  2,500 
r.p.m.  about  1.9  lb. 

Fig.  2  shows  the  general  case  of  rotating 
balance  where  the  masses  are  not  coplanar; 
i  is  the  projection  on  a  plane  through  the 
shaft  and  one  arm  r,  and  ii  is  an  end  view  of  i. 
If  the  kinetic  reactions  on  the  shaft  arc 
denoted  by  C,  Ci,  C,  . . .  along  f ,  ri,  ct,  ...  in  ii, 
the  conditions  for  equilibrium  are  found  t^ 
resolving  along  and  perpendicular  to  r  in  u 
and  by  taking  moments  about  a  perpendicular 


C  —  C,  cos » ~  C, eat  0^  ....  =0      (1) 

C,sine>  +  C,nn«'   ......  0      (2) 

CJi  cos  »  +  CJ, cose-  ....  «.  0       (3) 

CJ,HnBi  +  CJ,sin^  ....  =0       (4) 

Four  unknowns  can  be  determined  from  these 
four  equations;  but  not  more  than  two  of 
them  can  be  lengths  I  because  only  two  equa- 
tions contain  /,  The  most  convenient  un- 
knowns for  practical  work  are  two  pairs  of 
reaction  components,  one  pair  at  each  of  two 
arbitrarily  selected  points.  The  reactions 
themselves  may  then  be  found  and  the  proper 
masses  and  r^dii  sdected  accordingly.  In 
short,  any  system  of  revolving  masses  can  be 
balanced  by  two  masses  properly  placed;  the 
positions  of  their  radii  along  the  shaft  are 
arbitrary  but  their  directions  are  not.  The 
foregoing  solution  may  be  carried  out  graphi- 
cal. Suppose  that  in  Fig.  2  the  magnitudes 
and  positions  of  M^  Mt,  Mt  are  known  and  it  is 
required  to  find  C'^mri?  _and  Ci^mtf'K^in 
nagnitude  and  directic 
(4)   show  that  if  the 


■k 

r 

m 

rr 

.  (1) 

about  an  axis  perpendicular,  at  any  point,  to 
the  plane  through  the  shad  and  the  force  be 
regarded  as  a  vector  haying  the  direction  of 
the  force,  the  vector  sum  of  all  the  moments 
will  be  zero. .  Two  like  forces  on  opposite  sides 
of  the  axis  have  opposite  moments  which  must 
have  opposite  senses.  By  talung  the  origin  first 
at  one  unknown  force  and  then  at  the  other 
and  drawing  the  vector  polygon  of  the  moments, 
the  moments  of  the  required  kinetic  reactions 
can  be  found.  These  determine  the  forces 
themselves  since  the  lever  arms  /  are  known. 
Tile  work  may  be  checked  by  constructing  the 
force  polygon  corresponding  to  Fig.  2,  ii.     The 


■mall       10  inch  radii,  the  distance  between  them  being 


S.33 


H,    y  aai   H*.   y  »n   Ott   boiuonal  and 
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and   /^  will   evidently  point  away  from  the 
reader.    For  equilibrinm 

f'  +  »"— 8.33,    H  +  fP'-i.SS 
3.S //"-- 8.33  X  2.5,  3.Sf"— 8.33X1 
.-.  //■— 5.96,  «— 2J7,   y^Z.3S,  ^=5.95. 
The    results  were   obtained   on  a  slide    rule; 
evidently  y  =  fP.  V^H. 
The  resultant  C  oi  H  and  V  is  inclined  at 
ofctwi  5.95/2J7— 68°  Iff  below  H. 
To   solve   the   i>roblein    gTBpfaically   select   «n 
oriETtn  at  the  point  of  aniKcation  of  each  tm- 
known    force  and  take  tne   moment  of   each 
force  about  an  axis  normal  to  the  plane  through 
that  force  and  the  shaft    The  moment  po^"- 
gons  are  shown  in  Fig.  4. 

8-33. 


Rodprocatiiig  Balance^— Fig.  5  represents 
the  connecting  rod  mechanism,  P  bong  the 
cnnl^n  and  C  the  crossbead. 


t33xZJ- 


Now  find  C  and  C  and  from  them  calculate 
what  masses  at  the  given  radii  will  balance  the 
two  cranks. 

Unfortunately  the  subject  of  revolving  bal- 
ance is  not  disposed  of  so  easily.  A  locomotive 
wheel-pair  or  a  crank  shaft  may  be  symmetrical 
in  form  and  may  even  be  in  standing  balance 
without  however  being  in  running  balance.  A 
disc  carefully  turned  on  a  lathe  is  not  neces- 
sarily in  balance  because  the  metal  miglit  not 
be  homogeneous.  Even  if  its  centroid  is  on  the 
axis  it  is  quite  possible  that  the  insterial  on  mw 
side  of  a  plane  throu^  &e  body  and  perpet^ 
dicnlar  to  the  axis  may  not  be  dynamically 
symmetrical  with  the  material  on  the  other 
side,  or  the  plane  of  the  wheel  mi^t  not  be 
exactly  perpendicular  to  the  axis.  The  above 
matheinatical  methods  are  indispensable  in  ar- 
ranging the  positions  of  crania  and  balance 
weights  but  the  final  adjustments  must  be  made 
experimental  [y.  For  this  purpose  the  part  to  be 
balanced  is  mounted  ana  run  on  a  movable 
platform  which  can  respond  to  the  unbalanced 
reactions  produced  by  rotation.  The  platform 
is  sometimes  supported  by  a  spring  at  each 
comer  and  vibrates  unless  running  balance 
exists.  In  the  Norton  Balance  Indicating 
Machine,  made  by  the  Norton  Grinding  Com- 
pany of  Worcester,  Uass.,  the  axle  holung  the 
piece  to  be  examined  is  mounted  on  tvra 
pendulums  which  oscillate  in  re.sponsc  to  Ae 
motion  of  unbalanced  masses.  For  details  of 
the  method  consult  a  pamphlet  on  Dynamic 
Balance  issued  by  the  Norton  Company. 
For  the  Akimoff  machine  consult  AkimoR, 
-  'Recent  Developments  in  Balancing  Apparatus' 
fin  Journal  of  the  Amtrican  Society  of 
Mechanical  EnginetriMg,  December  1917),  also 
'Transactions  American  Society  of  Mechanical 
Engineering*  (Vol.  XXXVIII,  p.  367).  The 
Lavaczeck  machme  is  described  in  Jour.  A.  S. 
M.  E.  (March  1916)  and  in  Zeitsckrift  Ver. 
dtnt.  iHff.  (Vol.  LX,  Nos.  1,  2,  1916).       . 


If  the  angular  velocity 


=  S     oi  the  crank 


angular  velocity     u  =  v     of  the  a 
imed  constant  the  acceleration  of  I. 
the  second  time-derivative  of  x  and  is  negative 
because  x   decreases   as    B     increases.       Now 

x^rcoiB  +  leotf 
but  since  ti%f  =  r/l  sin  9  ^^  '/h.mw  0 


HnV 


.i2»  > 


approx. 

approx. 


If  the  mass  of  all  reciprocating  parts  is  m  then 
ma  is  the  kinetic  reaction  in  ^e  line  of  stroke 
transmitted  by  the  connecting  rod  to  the  crank- 
pin.  But  the  connecting  rod  also  has  mass; 
if  we  neglect  rotation  and  consider  only  trans- 
lation its  mass  may  be  divided  into  two  parts, 
one  reciprocating  with  C  and  one  rotating  at 
P.  Their  centroid  must  coincide  with  that  of 
the  rod.  If  m  thuj  includes  the  piston  and 
crossbead  system  and  the  proper  part  of  the 
rod,  a  variable  force 


mrtf  coifi  ^-- 


-  {2u)*cos  29,  approx. 


acta  at  P  in  the  line  and  direction  of  the  stroke. 
This  force  is  transmitted  to  the  shaft  and 
produces  to  and  fro  vibrations.  There  are 
other  terms  containing  MJ4g,  eestg,  etc. 
but  they  do  not  contribute  more  than  about  ^ 
per  cent  to  the  expression.  The  first  or 
primary  term  equals  die  component,  in  the  line 
of  stroke,  of  a  mass  m  rotating  at  the  craokpin 
with  velocity  "\  it  may  be  equilibrated  1:^  at- 
taching an  equal  mass  diametncally  opposite  P 
at  raflius  r.  But  the  vertical  component 
fftriAM  "  of  the  Idnetic  reaction  exerted  by 
the  attached  mass  will  be  unbalanced.  It  pro- 
duces the  so-called  hanmter-blovi  on  the  rails 
of  a  locomotive.  Perfect  primary  balance  of  a 
single  cylinder  engine  is  dierefore  impossible; 
any  attempt  results  in  compromise.  It  is  cus- 
tomary to  balance  only  two-thirds  of  the  re- 
ciprocating masses.  That  is,  all  the  parts 
actually  rotating,  two- thirds  of  the  parts 
actually  reciprocatii^,  and  the  proper  part  of 
the  connecting  rod  are  regarded  as  concentrated 
at  the  pin  and  then  balanced  for  rotation. 

The  stcondary  term  equals  the  stroke  com> 
ponent  of  a  mass  m  rotating  at  radiusfl/^'widl 
velocity  2";  this  secondary  crank  makes  twice 
the  angle  with  the  line  of  stroke  that  the  actual 
crank  does.  It  is  impossible  to  balance  the 
secondary  force  in  a  single 'cylinder  unless  some 
auxiliary  mechanism  is  introduced  to  rotate 
the  secondary  ima^nary  cnink.    The  secondary 
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mich    the   primary   disturbances   are   counter- 
acted 

Since  the  above  process  reduces  reciwocating 
to  rotating  balance  the  necessary  conditiona  to 
be  fuUilled  for  a  mnlticylinder  engine  are 
^Primary     2mf     =  0,    2mrj^0 


Secondary  Sm 


4/ 


^rr 


where  jr  is  the  distance  of  any  crank  from  any' 
assumed  origin.  This  is  Schlick's  method  of 
balancing  a  mulli  cylinder  engine.  Consult 
Schlick  in  Zeil.  d.  Verein  Deul.  Ing.  (1854).  For 
a  general  discussion  consult  Schubert,  Mitt, 
math.  Gtsell.  (Hamburg  £d  2,  Heft  8,  1898) ; 
Schlick  in  Trans.  Inst.  Naval  Arch.  (Vol.  XUl. 
1900).  The  subject  is  thoroughly  treated  in 
Lorenz,  'Dynamik  der  Kurbelgetriebe'  (1901)  ; 
Daiby,  'Balancing  of  Engines'  (2d  ed.)  ;  Sharp, 
•Balancing  of  Engines'  (1907).  In  a  two- 
crank  engme  with  equal  reciprocating  weights 
and  cranln  at  ISOde^ees  the  primary  forces  are 
balanced  but  there  is  an  unbalanced  primary 
moment  about  a  vertical  axis ;  secondary  ef- 
fects cannot  be  balanced.  For  three  cranks  at 
120  degrees  the  forces  of  both  orders  vanish  but 
not  the  moments.  Primary  and  secondary  balance 
will  obtain  in  a  four-crank  engine  when  two  of 
the  cranks  are  coplanar;  this  arrangement  is 
not  praclicable ;  in  the  usual  arrangement  all 
«xcept  the  secondary  moments  vanish,  Five- 
and  six-cylinder  engines  will  be  in  complete 
balance  when  the  cranks  are  120  degrees  apart, 
no  two  being  coplanar;  in  the  former  the  first 
and  fourth  cranks  must  be  parallel  and  also  the 
second  and  fifth;  in  the  latter  the  first  and 
sixth,  second  and  fifth  and  third  and  fourth. 
The  rotational  motion  of  the  connecting  rod  is 


ically.  To  find  the  elTect  of  the  Idaettc  reactioti 
exerted  by  the  rod  resolve  F,  reversed,  into 
components  P  and  Q,  P  being  perpendicular  to 
the  crosshead  guides  and  Q  passing  through 
the  crsnkpin.  P  tends  to  lift  and  rock  the 
engise  and  Q  exerts  a  perturliating  moment 
around  the  shaft. 

The  Flywheel.— The  driving  moment  exerted 
by  a  piston  engine  varies  throughout  the  stroke 
on  account  of  the  obliquity  of  the  connecting 
rod,  the  varying  steam  or  gas  pressure  aud  the 
kioetic  reactions  of  the  accelerating  masses.  If 
P  a  the  resultant  sleam  force  on  the  {Hston  at 


only  partially  allowed  for  above.  To  find  its 
exact   effect   imagine  the   rod   replaced  by  two 

particles  nh  and  mi,  ffli  being  at  the  cros^ead 
and  mi  at  some  distance  d,  beyond  the  centroid 
C  as  in  Fig,  6.  If  the  new  system  is  to  have 
the  same  mass  m,  the  same  ccntroid.  and  the 
same  moment  of  inertia  mk*  as  the  rod,  di  being 
the  distance  from  Mi  to  G,  and  di  from  G  to 

ml+m^=m,m^di=m^l,m,dl*+mM^ml^  | 
.-,  d,d,=  i*  so  th&t  di+d,  is  the  length  of  the 
equivalent  simple  pendulum  which  can  be  found 
experimentally.  The  position  of  G  is  go*  by 
weighing  the  ends  of  the  rod.  Let  a  and  ^ 
be  the  accelerations  of  m,  and  mi;  then  the 
forces  Fi  and  F>  producing  a,  and  oi  will  have 
a  resultant  F  causing  the  actual  motion  of  the 
rod.  Hence  F  must  be  parallel  to  a  and  con- 
current with  Fi  and  Ft.  In  kinematics  (q.v.)  it 
is  shown  how  to  find  the  accelerations  gtapb?' 


Fic,  J, 

any  instant  and  m  the  mass  of  the  reciprocat- 
ing parts,  the  effective  piston  force  at  the  cross- 
head  is  F^^P~-ma.  P  is  obtamed  from  indi- 
cator diagrams  and  is  the  difference  between 
the  forward  and  the  back  gas  forces;  the  accel- 
eration diagram  of  the  crosshead  (see  Kine- 
matics) gives  ma.     These,  together  with  F,  are 


by  F  consider  Fig.  8.     The  thrust  alotig  the  rod 
is  T^^F  sec  f  and  its  lever  arm   is  d^h  an  f 

.  ,  Td=Fh 
where  A  b  to  be  found  graphically  from  the 
intersection  of  the  connecting  rod  with  a  ver- 
tical through  the  shaft  as  in  Fig.  &.  To  allow 
for  the  inertia  of  the  rod  the  moment  of  Q 
about  the  shaft,  see  Fig.  6^  must  be  subtracted 
from  Fh;  the  resultant  D  is  the  effective  driv- 
ing moment  and  is  shown  roughly  in  F^t  9, 
where,  however,  Q  is  neglected.    It  is  usually 


considered  accurate  enough  to  neglect  the  rota- 
tional effect  of  the  rod  and  to  assume,  as  in 
balancing,  that  part  of  it  reciprocates  with  the 
crosshead.  .  Tbt  work  done  by  the  driving  mo- 
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mcnt  in  a  sin^e  revolution  equals  the  irork 
done  by  the  resistance,  for  otherwise  the  engine 
would  speed  up  or  slow  down  progressively. 
If  the  resisting  moment,  say  R,  is  constant,  as 
it  nearly  is  in  dynamos,  blowers,  spinning 
machines,  etc.  it  may  be  represented  t^  the 
ordinaies  of  the  rectangle  in  Pig.  9  whose  area 
equals  that  under  the  curve.  Even  if  the  re- 
sistance is  variable,  R  is  the  averse  I 


D=rh 


per  cycle;  no  work  ts  gained  or  lost  or  account 
of  chants  in  kinetic  energy  because  the  nrotion 
repeats  itself  after  each  revolution.  The  kinetic 
ene[%y  changes  only  the  distribution  of  the 
work  put  in.  R  is  obtained  from  the  fcrake 
horsepower.  Friction  losses  have  not  been  con- 
sidered but  they  are  comparatively  small  in  a 
well-designed  engine  and  are  best  found  exper- 
imentally. 

The  area  of  the  D  curve  above  the  rectangle 
equals   the    area   below   and   is   the   change   in 


acquired  from  (2)  to   (3)  is  used  up  from  (3 J 
to  (S)  and  then  acceleration  begins  again.    The 


which  is  the  coefficient  of  fiuctualion  of  speed 
and  is  half  the  coefficient  of  fiuclualion  of 
energy.  In  piston  piunps  and  shearing  and 
stamping  machines  it  may  be  as  high  as  fX05; 
in  dynamos  for  lighting  purposes  it  may  be  0.01 
and  even  less.  By  means  of  this  formula  a  fly^ 
wheel  can  be  deigned  to  keep  the  extreme 
speeds  within  specified  limits;  i£  is  to  be  got 
I  torn  Fig.  9.  In  multicyKnder  engines  the 
moment  curves  for  the  separate  cylinders  are 
superposed;  the  resultant  has  smaller  fltietna- 
lions  from  the  mean  than  the  components. 

Governors.— The  function  of  a  governor  is 
so  to  regulate  the  supply  of  power  according 
to  the  varying  work  an  engine  has  to  do  that 
the  mean  per  revolution  speed  changes  as  Hllle 


as  possible.  The  flywheel  on  the  conti^ry 
equalizes  the  driving  moment  during  one  revo- 
lution. If  the  load  is  constant  no  governor  is 
required  although  of  course  a  flywheel  is  neces- 
sary. The  governor  controls  the  energy  sup- 
plied to  a  steam  engine,  for  example,  by 
chan^ng  the  point  of  cut-ofF  to  after  the 
quantity  of  steam  or  by  operating  the  throttle 
valve  to  alter  the  pressure.  It  should  act  only 
when  the  change  in  speed  is  greater  than  the 
cyclic  fluctuation.  A  governor  which  operates 
during  the  small  cyclic  variation  which  it  ip  the 
function  of  the  flywheel  to  smooth  out  is  too 
sensitive;  it  will  oscillate  or  hunt  and  by  actuat- 
ing the  valve  or  cut-off  mechanism  it  will  change 
the  power  so  as  to  reinforce  the  oscillations 
and  thus  produce  irregularities  in  speed  which 
it  was  designed  to  correct.  The  speed  of  an. 
engine  cannot  be  kept  absolutely  ooDstant  be- 
cause a  governor  acts  only  through  a  change  in 
speed;  moreover  since  the  action  is  not  in- 
stantaneous the  supply  of  power  always  lags 
behind.  The  most  that  can  be  expected  is  to 
keep  the  variation  of  speed  within  sufliciently 
narrow  limits. 

Centrifugal  governors,  which  are  commonly . 
used,  operate  by  means  of  the  kinetic  reaction! 
o.f  revolving  masses.  The  first  governor  waa 
invented  by  Watt  and  was  merely  a  double 
conical  pendulum;  as  the  balls  rose  or  fell  they 
actuated  a  suitable  mechanism  for  controlling, 
the  supply  of  power.  The  general  principles 
will  be  explained  in  connection  with  the  loaded 
governor,  a  modification  of  the  Watt  form  due 
to  Porter.     The  vejtical  s^Mndle  is  geared  to 


velocity  is  greatest  at  (3^  and  (6)  and  least 
at  (2)  and  (S)  ;  suppose  it  to  be  larger  at  (3) 
than  (6)  and  less  at  (2)  than  (S).  Now  if  E 
is  the  kinetic  energy  of  the  moving  parts  at 
any  uistant,  ^E^^Et  —  £t  is  the  energy  stored 
in  them  and  equals  the  work  done  by  D  —  R 
from  (2)  to  (3),  i.e  the  shaded  area.  i£  i» 
called  the  fluctuation  oj  energy.  If  the  moment 
o(  inertia  of  all  rotating  parts  is  /,  and  if  for 
a  first  approximation  the  reciprocating  masses 
are  neglected 

where  u  is  the  crank  velocity.  Usually  the 
change  in  speed  is  not  large  so  that  approxi- 

mateiv     ui  -f-  ui  =  2u,    where    "    is    the     mean 
speei    If  the  mean  energy  is  £=J'J'/2 
ot  —  u,      JE 


the  shaft,  the  sleeve  at  the  bottom  being  linked 
to  the  power  controlling  mechanism,  "niis  may, 
be  taken  as  the  type  of  all  centrifugal  gov- 
ernors in  some,  e,g.,  the  Procll  and  the  Hart- 
nell,  the  load  is  replaced  by  a  spring;  in  others 
such  as  the  Hartung  the  revolving  weights  are 
directly  connected  by  a  spring  without  the  aid  ' 
of  oblique  arms.  When  the  governor  is  in 
equilibrium  at  speed  u,  each  ball  is  acted  on  hy 
the  forges  shown ;  for  brevity  we  shall  su*pose 
the  arms  to  be  of  negligibly  small  mass.    Tbea 


{r+  f)  s-. 
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If  the  sleeve  wdghl  u  W  then   2r  ces  f=W 

vheace  -j ri->=  (w  +  HO  tang.  When  the  speed 

increases  or  decreases  the  sleeve  tends 
to  move  up  or  dovt'n  and  a  fnction  force  F 
acts  at  the  sleeve  to  oppose  the  motion.  Fric- 
tion F  will  consequently  permit  a  certain  change 
in  speed  ^  without  a  diange  in  configuration. 

Hence     —-  r  (,o±&u)'=(iii  +  W±  F)  tang 

which  by  the  previous  equation  becomes 

where  iu  is  the  change  on  each  side  of  mean 
speed  which  the  governor  will  allow  without 
acting.  If  2iu  ts  less  than  the  fluctuation 
within  a  weie  the  governor  is  too  sensitive  to  he 
useful.  Suppose  now  that  the  speed  changes 
by  more  than  Au,  increases,  say,  from  u  to  u*; 
the  balls  will  fly  outward  and  the  sleeve  will 
rise.  Unless  the  sleeve  load  is  sufficiently  in- 
creased, as  in  the  spring-loaded  form,  the  sleeve 
will  overshoot  the  position  corresponding  to  w* 
and  oscillations  will  be  set  up.  We  are  dealing 
only  with  the  statical  theory;  for  a  discus- 
sion of  the  kinetic  theory  consult  Lecomu, 
'Dynamique  appliqufc*  (1908);  Kroener,  'Die 
Geschwindigkeitsregler  der  Kraftmaschinen' 
(1912),  and  for  an  exhaustive  treatment,  Tolle, 
'Die  Regelung  der  Kraftmaschinen*  (1910). 
But  the  rise  of  the  sleeve  is  accompanied  by 
the  work  of  operating  the  valve;  this  produces 
an  average  force  P  on  the  sleeve,  P  being  called 
the  effort.  The  work  done  by  P  is  usually  called 
the  power  of  the  governor,  but  powerfitlness  is 
a_  better  name,  because  "power"  is  used  in 
different  sense  in  mechanics.  Sensitiveness  .. 
measured  by  the  rise  or  fall  of  the  sleeve  for 
a  given  percentase  change  in  speed.  A  gov- 
ernor is  stable  when  each  configuration  corre- 
sponds to  a  definite  speed  and  vice- versa. 
When  equilibrium  exists  for  only  one  speed  the 
governor  is  isochronous  and  is  then  mfinitely 
sensitive.  Isochronism  will  obtain  when  the 
balls  are  so  linked  that  ihey  rise  and  fall  in 
parabolic  paths;  it  is  not  desirable,  since'  it 
causes  hunting. 

The  functioning  of  a  governor  b  exhibited 
most  clearly  by  means  of  diagrams.  The  ki- 
netic reaction  exerted  by  the  balls  of  any  cen- 
trifu^  governor  is  called  the  controlling  force 
and  IS  denoted  by  C  where  C^'mri^,  m  bdng 
the  mass  of  the  two  balls.  Now  plot  C  as 
ordinate  and  r  as  abscissa;  the  curve,  Fig.  11, 
so  obtained  is  the  characlerislie  and  was  sug- 
gested by  Hartnell  (Proc.  Inst.  Mech.  Eng. 
1882)  and  developed  by  Tolle  {Zeit.  d.  Verein 
deut    Ina.    1895).      For    the    Porter    governor 


the  locus  IS  a  strai^t  line  through  the  origin 
If  r  increases  with  increase  of  «  the  sleeve 
IS  lifted  and  reduces  the  power  input.  Then 
SMce  do/dr  is  positive,  dC/dr  >  C/r  whence 
the  condition  for  stability  is  that  the  slope  of 
the  characterittic  curve  at  any  point  must  be 
larger  than  the  slope  of  the  hne  through  that 
pomt  and  the  origin.  It  r  decreases  for  an  in- 
CKSte  in  u  then  du/dr  is  negative  and 
'J*"-  ^  *''*''  **'■'=''  implies  instability.  The 
coefficient  of  Snctuation  of  speed  can  be  found 
from  Fig,  II,    Let  C  correspond  to  the  normal 


configuration  at  mean  speed,  and  Ci  and  C,  to 
the  extreme  speeds.  Draw  a  vertical  at  any  point 
and  radii  through  Ci,  C,  C.  to  cut  it  at  Ci,  c,  c 
If  b  is  the  abscissa  to  the  vertical,  e  =  brrnJ' 

""■*  "■"  ■•—(•■'»  +  "i)/2  approMmately,   the    co- 


a      efiiclent  of  fluctualio 


wj— «;    u, — U| 


r  powerfulncss  is  by  definition,  see  above,  the 
area  under  the  C  curve.  The  properties  of  the 
characteristic  are  usually  stated  without  suffi- 
cient proof ;  the  necessary  details  are  as  fol- 
lows.    From  C-^wrTJ" 

dC      C   ,  ^__     du 
-^=—-\- Imru  j- 

If  "   is  constant  for  all  values  of  r  the  gover- 
nor U  isochronous.    In  this  case-j— =—   and 


We  have  excluded  friction;  its  effect  is  to 
shift  the  characteristic  up  or  down  as  the  balls 
fly  out  or  in.  The  controlling  force  at  the  balls 
produces  an  effort  P  at  the  sleeve  where  there 
IS  also  a  static  force  5  due  to  the  load  or  spring 
and  the  power  regulating  mechanism.  L.  Rith 
(Les  Regulateurs  k  force  centrifugal,  Memoirs 
de  la  Soe.  des  Ing.  Civ.,  September  1905,  No.  9) 
plots  the  (P,  «^  and  (5.  '^  curves  for  several 
positions  of  the  balls.  These  lod  are  all 
straight  lines  and  are  useful  in  studying  the 
behavior  of  a  governor.  Consult  Dalby,  'Steam 
Power'   (§  no,  1915)   for  the  details. 

RlCHASD  F.  Deimel, 
Assistant    Professor    of    Mechanics,    Stevfns 
Inslttute  of  Technology. 

DYNAMITE  (from  Greek  rfjwoMU. power), 
an  explosive  invented  by  Nobel  in  1866  and 
originally  consisting  of  infusorial  siUca  or 
diatomaceous  silica,  called  'kieselguhr,*  and 
nitroglycerin.  The  kieselgiihr,  being  composed 
of  the  siliceous  skeletons  of  micro-orgailisffls,  is 
a  very  fine,  dry  powder  with  a  great  capad^ 
for  absorbing  and  holding  liquids,  and  it  will 
absorb  and  retain  three  times  its  own  weigfat  of 
nLtr<«lycerin,   so  that  the  product   contains   75 

Kr  cent  by  weight  of  the  nitros^ycerin,  and  ii 
own  as  dynamite  No.  1.  Omer  erades  are 
made  by  adding  less  nitroglycerin  to  uic  absorb- 
ent or  dope.  The  name  has  now  been  extended 
to  cover  a  great  variety  of  pulverulent  or  pb>- 
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tic  solid  mixtures  of  which  nitroglycerin  is  a 
component. 

Dynamite  is  fired  by  means  of  a  detonator  or 
blasting  cap.  As  the  percentage  of  nitrt^lycefin 
in  dynamites  with  inert  bases  is  reduced,  they 
become  more  difficult  to  detonate  imtil  when 
the  nitroglycerin  is  below  30  per  cent  they  can- 
not, according  to  Howe,  be  detonated  at  all. 
llus  does  not  hold  true  for  dynamites  with 
active  bases.  Dynamite  is  usmtty  put  np  in 
cylindrical  brown  paper  wrappers,  dosed  at  each 
end  and  coated  with  paraffin.  These  cartridges 
or  "sticks,"  as  they  are  called,  are  usually  from 
one  to  two  inches  in  diameter  and  eight  inches 
long,  and  they  are  packed  for  transportation  in 
sawdust  in  wooden  cases,  there  being  50  pounds 
in  each  case.  The  sticks  are  ^raffined  to  pre- 
vent water  reaching  the  dynamite,  as  this  drives 
the  nitroglycerin  out  o£  the  Ideselguhr  dyna- 
mites and  dissolves  the  nitrate  of  soda  in  the 
nitro-ltgnin  dynamites,  thereby  diminishing  their 
etKciency.  Good  dynamite  is  of  about  the  con- 
sistency of  fresh  mold.  It  varies  greatly  in  color 
accoraing  to  the  absorbent  used,  magnesia  pow- 
der being  snow  white,  Ideselguhr  dynamite  No. 
1  pearl  gray  to  red,  carbo-<&namite  Hack,  the 
llgnin  dynamites  about  the  color  of  coarse  brown 
sugar.  There  is  usually  a  little  sodium,  calcium, 
or  magnesium  carbonate,  mixed  with  the  dope. 
Dynamite  kee^s  as  well  as  die  nitroglycerin, 
from  which  it  is  made.  It  is  safer  than  the  lat- 
ter, because  it  avoids  the  liquid  slate,  while 
from  its  softness  it  will  bear  blows  better.  Its 
sensitiveness  to  blows  increases  very  rapidljr 
with  the  temperature,  so  that,  according  to 
Eissler,  'at  350°  F.,  the  fall  upon  it  of  a  dime 
will  explode  it."  At  ordinary  temperatures  it 
may  be  exploded  by  firing  musket  balls  into 
the  mass.  The  firing  point  of  4yti3mite  is  about 
180°  C.  (356°  F.),  and  at  this  temperature  it 
either  bums  or  explodes.  If  free  from  all  pres- 
sure, jar,  vibration,  or  force  of  any  kind,  it 
bums;  otherwise,  it  explodes.  If  a  thin  layer 
be  placed  on  a  plate  oi  tin  and  heated  over  a 
burner  the  nitroglycerin  volatilizes  or  takes  lire. 
If  the  layer  is  oi  any  considerable  depth,  saj 
over  a  quarter  of  an  inch,  it  explodes.  This  is 
a  dangerous  experiment.  When  heated  to  any 
temperature  less  than  this,  it  is  exploded  by  a 
detonator,  blow,  jar,  or  vibration  with  an  ease 
dependent  on  the  temperature  and  time  of  ex- 
posure. When  ignited  in  comparatively  small 
quantities  dynamite  simpty  bums  away  fiercely, 
but  with  moderate  and  larger  amounts  ignition 
causes  explosion.  To  safely  destroy  dynamite 
it  should  be  treated  with  a  solution  or  emulsion 
of  an  alkaline  sulphide  such  as  the  spent  lime 
from  gasworks.  High  temperatures,  much  be- 
low the  ignition  or  explosion  temperature,  cause 
the  nitroglycerin  lo  exude,  or  in  technical  terms, 
*they  will  make  the  powder  leak,"  hence  a 
dynamite  should  be  made  to  resist  exudation  at 
the  highest  temperature  to  which  it  may  be 
exposed. 

Dynamite  freezes  at  about  40°  F.,  and  re- 
inains  frozen  at  temperatures  considerably  ex- 
ceeding this.  If  solidly  frozen  it  cannot  be 
detonated  except  with  great  difficulty  and  uncer- 
tainty, but  if  loose  and  pulverulent  it  may  be  de- 
tonated, though  the  efficiency  is  much  dimin- 
ished, hence  when  frozen  it  is  practically  useless 
as  a  blasting  agent,  and  must  be  thawed  or 
tempered*  for  use.  This  operation  requires 
great  care  and  the  instniciions  issued  with  each 


caM  should  be  closely  followed.  Many  persons 
suppose  that  since  cartridges  of  unfrozen  dyna- 
mite  may  sometimes  be  set  on  fire  and  burned 
without  exploding,  it  is  safe  to  warm  it  upon  a 
shovel,  or  m  an  oven,  or  to  boil  it  over  a  stove, 
or  in  various  other  ways  which  usually  lead  to 
a  verdict  of  'accidental  death.*  It  cannot  be 
too  strongly  impressed  upon  the  minds  of  those 
handling  it  that  if  dynamite  or  other  nitro- 
glycerin preparations  are  endually  warmed  up 
to  a  temperature  approaching  their  explosion 
temperatures  they  bwome  extremely  sensitive  to 
the  least  shock  or  blow,  and  once  that  point  is 
reached  they  do  not  simply  ignite,  but  they  ex- 
plode with  great  violence,  and  further  that, 
owing  to  the  poor  ctmductivity  of  the  mass,  a 
portion  of  it  may  become  raised  to  this  tem- 
perature and  explode  the  whole. 

Dynamite  has  a  specific  gravity  of  1.5  to  1.6. 
In  his  earlier  experiments  with  absorbents  Nobel 
in  186J  placed  gunpowder  in  a  zinc  case  and 
filled  the  interstitial,  spaces  with  nitrog^cerin. 
This  might  be  called  a  dynamite  with  an  active 
base,  but  that  the  nitrof^lycerin  was  greatly  tn 
excess  of  that  existing  in  dynamites.  See  Ex- 
It-OSIVES;  NmocxvCESIN ;  PowDEB. 

Chau.es  E.  Ut;iraoE, 
The  Columbum  University,  Washington,  D.  C. 

DYNAMO  ELECTRIC  MACHINERT. 
See  Electric  Machines;  Generatobs,  Elgctkic 

DYNAMOMETERS  AND  THE  MEAS- 
UREMENT OF  POWER.  In  designing  a 
modern  industrial  plant  or  manufactory  ana  in 
estimating  the  amount  and  cost  of  power  for 
its  operation,  an  accurate  knowledge  of  the 
amount  of  power  absorbed  by  the  different  ma- 
chines is  not  onl^  desirable,  but  essential  to 
economy  and  efficiency. 

If  the  power  required  is  not  known  the 
engine  or  motor  provided  may  prove  incapable 
of  doing  the  woik;  or,  on  the  other  hand,  the 
motive  power  may  be  largely  in  exftss  of  that 
required:  in  either  case  there  is  an  unnecessary 
expense  —  in  the  first  case,  in  remedying  the 
deficiency;  and,  in  the  second,  in  the  daily  ex- 
penditure for  excess  of  power  to  overcome  fric- 
tion and  other  tosses.  If  a  more  accurate 
knowledge  of  the  power  required  to  drive 
machine-tools  were  known,  there  would  be  a 
greater  economy  in  running  them.  Moreover, 
the  increasing  use  of  electric  motors  and  in- 
fernal combustion  enmnes  for  various  purposes 
has  created  a  demand  for  accurate  determina- 
tions of  the  power  developed  so  that  exact 
methods  must  be  employed  in  measuring  the 

The  attempt  to  determine  the  amount  of 
horse  power  given  up  by  a  motor,  or  required 
to  operate  a  machine,  by  considering  the  velocity 
and  width  of  belt  used  in  a  similar  machine 
is  futile  and  very  misleading  results  are  ob- 
tained; for  while  this  methoa  will  give  a  close 
approximation  to  the  amount  of  power  a  belt 
of  a  given  width  ought  to  transmit  at  a  given 
velocity,  there  is  nothing  definitely  known  about 
the  actual  stress  in  the  belt,  therefore  there 
cannot  be  anything  definitely  known  about  the 
power  transmitted  by  it. 

The  only  satisfactory  method  of  ascertaining 
the  amount  of  power  is  by  the  use  of  some  form 
of  dynamometer — by  which  is  meant  an  in- 
strument or  machine  for  measuring  the  ppjver 
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exerted  by  a  prime  mover,  or  the.amoimt  of 
.power  consumed  by  a  machine  or  group  of 
maohines.  Among  the  many  machines  -and  de- 
vices for  measuring  power  one  of  the  simplest 


Pio.  t  —  Prony  Brikt 

is  the  Prony  friction  brake.  Primarily  this 
consists  of  a  lever  L,  Fig.  1,  connected  to  a 
revolving  shaft  or  pulley  in  such  a  manner  that 
the  friction  induced  between  the  surfaces  in 
contact  will  tend  to  rotate  the  arm  in  the  direc- 
tion in  which  the  shaft  revolves.    This  rotation 


lever  is  maintained  in  Its  horiiw^ntal  position, 
while  the  revolutions  of  shaft  per  minute  re- 
main constant.  That  this  measure  of  the  fric- 
tion is  equivalent  to  a  measure  of  the  work  of 
the  shaft  will  be  seen  when  one  considers  that 
the  entire  driving  power  of  the  daaft  is  ex- 
pended in  producing  this  friction  at  the  required 
number  of  revolutions  per  minute^ and  this 
driving  power  is  equal  to  the  mechanical  effect 
of  the  shaft  when  running  at  the  same  speed  in 
the  performance  of  useful  work. 

A  regulator  or  dash-pot  attached  to  the  end 
of  the  lever-arm  or  tcate-beam  may  be  used  with 
the  Prony  frrake  —  and  other  various  forms  of 
dynamometer  in  which  the  pressure  is  weigheil, 
in  order  to  maintain  a  more  even  balance  and 
to  prevent  vibrations  and  sudden  shocks  due 
to  momentary  slip  of  the  belt  or  inefficient 
lubrication  of  the  brake. 

Instead  of  han^n^  weights  in  a  scale-pan, 
as  in  Fig.  1,  the  friction  may  be  weighed  on  a 
platform-scale;   in  this  case  the  direction  of 


Pic.  2~W»tBr-CD0tad 

is  balanced  by  weights  P,  hung  in  the  scale- 
pan  at  the  end  of  the  lever.  A  counterpoise 
attached  to  the  brake-arm  is  often  used  in  order 
to  balance  it  before  adding  weights  in  the  scale- 
pan.  If  not  balanced,  the  weight  of  the  lever- 
arm  must  be  ascertained  and  its  moment  added 
to  the  total  moment  of  the  weight  to  obtain 
e  measure  of  the  friction.    In  order 


bein^  the  same,  the  lever-arm  will  be  on 
the  opposite  side  of  the  shaft  as  shown  in  Fig.  2. 
This  brake  consists  of  a  flexible  metal  strap 
to  which  are  fitted  blocks  of  wood  forming  the 
rubbing  surface;  the  ends  of  the  strap  arc  con- 
nected by  an  adjustable  bolt  clamp,  by  means 
of  which  any  desired  tension  may  be  obtained 
A  small  stream  of  water  constantly  discharges 


I  the  ppwer  for  a  given  number  of 

revolutions  of  pull<^,  weights  are  added  to  the 
scale-pan  and  the  bolts  bb  tightened,  until  the 
friction  induced  balances  the  weigjits  and  the 


into  the  pulley  rim  which  is  provided  with  to- 
ternal  flanges ;  a  waste  pipe  p,  with  its  vbA 
flattened,  is  so  placed  in  the  trough  that  it  acts 
as  a  scoop,  and  removes  all  surplus  water. 
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The  horse  power  or  work  of  the  shaft  is 
determined  from  the  foHowinf:  Let  W^^work 
of  shaft  in  foot-pounds  per  minute,  eqtrals  woric 
absorbed  per  minute;  P  =  unbalanced  pressure 
or  weight  in  pounds,  acting  on  lever-arm  at 
distance  L;  L^  length  of  lever -arm  in  feet 
from  centre  of  shaft;  V^-velocity  of  point 
in  feet  per  minute  it  distance  L,  if  arm  irere 
allowed  to  rotate;  N"^ number  of  revolutions 
per  minute ;  H.  P.=^  horse  power.  Then  will 
W  =  PV— 2  L  N  P;  dwrdore  since 
IT  n  PV      „    _       .,,  ,  2t  L  N  P. 

K-  P-"-33;000-  "    ^-  '^'  «»"»'       33.600 
If  L— 33  then  H.  P.  will  equal  -j— 

It  will  be  evident  that  leather  belts  and  ropes 
may  be  used  as  friction  bmkes  to  absorb  the 
power  of  a  shaft  or  mo- 
tor.   In  such  cases  it  be- 

taiR  the  back  tension  in 
the  bdt  or  rope  and  sub- 
tract this  from  the  total 
weight  or  pult  on  the  other 

A  disc  absorption- dy- 
namometer, by  which  any 
desired  constant  load  can 
be  maintained  on  the  en- 
gine, or  motor,  is  the  in- 
vention of  Mr.  George 
Alden,  of  Worcester, 
Mass.  This  dynamome- 
ter is  essentially  a  fric- 
tion brake  in  which  the 
pressure  causing  the  fric- 
tion is  distributed  over  a 
^"i  A~%^'{™  of  compaiatively  large  area, 
™    "  °"  thus  giving  a  low  intensity 

of   pressure  between  the  rubbing  surfaces. 

This  friction  is  produced  by  the  pressure  of 
water   acting  upon   two   copper   plates   in   con- 
tact with  a  smooth  cast-iron  disc,  keyed  to  the 
shaft   which   revolves  in   a   bath   of   oil 
between    the   plates.      These    latter    are 
secured  by  a  water-tight  joint  lo  a  cas- 
ing which  does  not  revolve,  and  to  which 
is   bolted  a  lever-arm   cariying  weights 
as    In    an   ordinary   Prony   brake.      The 
shell  or  casing  is  so  ccaistructed  ihat  it 
pHErmits    an    ecfual    pressure    upon    both 
sides   of  the  disc  ^  a  sufficient  quantity 
of    the    water    being    allowed    to    pass 
through  the  machine  to  carry  ofF  the  heat 
due  to  the  energy  absorbed. 

An  interesting  application  of  the  Al- 
den brake  has  been  made  in  the  Experi- 
mental Laboratory  of  Purdue  University 
hv  which  the  power  of  a  locomotive  is 
absorbed.  In  this  arrangement,  Fig,  S, 
the    locomotive    is    mounted    with     its 
drivers   upon '  heavy  supporting  wheels 
free    to   revolve   in   either   direction   by 
contact  with  the  drivers;  the  prolonged 
ajcles  of  the  supporting  wheels  are  each 
provided  with  a  Urge  flat  cast-iron  disc 
Iteyed  to  the  shaft  and  allowed  to  rotate  in 
a  closed  case  between  plates  of  copper,  which 
can    be    forced    against    the    rotating    disc    by 
hydraulic  pressure  as  in  the  Alden  dynamometer. 
The  locomotive  is   free  to  move  forward  or 
backward    only    through     a    verv    small    dis- 
tatKe     (about    a    qiiariei    of    an    Inch),    i(s 


tendency  to  motion  in  either  direction  be- 
ing measured  by  a  system  of  levers  and 
weights  connected  to  the  draw -bar  by  which 
the  traction  of  the  engine  can  readily  be 
weighed.  Any  desired  load  and  speed  can  be 
maintained  by  means  of  the  friction  brakes 
which  are  bolted  securely  to  stone  foundations 
—  in  this  respect  ditlcrii^  from  the  Alden 
dynamometer,  which  is  free  to  rotate  through 
a  small  art.  A  modification  of  this  mounting 
has  been  constructed  for  use  in  the  railway 
laboratory  of  the  University  of  Illinois,    in  this 


both  ends  of  the  shaft.  These  brakes  c 
three  cast-iron  discs  which  run  between  copper 
plates  arratiged  as  in  the  Alden  brake.  Each 
of  the  eight  brakes  is  capable  of  absorbing  450 
horsepower. 

Another  form  of  absorption  dynamometer  is 
that  of  Froude  originally  designed  to  measure 
the  power  of  large  marine  engines.  The  re- 
sistance in  this  dynamometer  is  obtained  by  the 
reaction  of  a  series  of  fluid  jets  maintained  at 
a  high  velocity  by  a  modified  form  of  turbine 
which  revolves  in  a  casing  filled  with  water, 
hoth  turbine  and  casing  being  mounted  on  the 
end  of  the  screw  shaft  m  place  of  the  propeller 
— 'the  turbine  revolving  while  the  casing  is 
dynamometrically  held  stationary.  In  a  dyna- 
mometer of  this  type  the  reactions  which-  tend 
to  slop  rotation  of  the  turbine  and  give  modon 
to  the  casing  vary  as  the  square  of  the  speed  of 
rotation  of  the  shaft  to  which  they  are  attached; 
end,  further,  by  comparing  two  similar  but 
differently-dimensioned  turbines,  the  respective 
moments  or  reaction  for  the  same  speed  of  rota- 
tion will  be  found  to  vary  as  the  fifth  powor 
of  their  respective  diameters. 

An  earlier  form  of  hydraulic  brake  was  an 
ordinary  centrifugal  pump,  the  resistance  to  ro- 
tation being  regulated  by  a  valve  ^aced  in  die 
ontlet  pipe.  This  apparatus  was  rather  cumber- 
some, particularly  at  low  speeds,  and  the  range 
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and  method  of  regulation  were  not  very  satis- 
factory. 

The  presait  type  of  Froude  dynamometer 
which  is  almost  universally  used  in  England  for 
factory  purposes,  consists  of  a  rotor  revolving 
in  water  contained  in  a  casing,  suitably  moonted 
on  frktion  tollers,  and  connected  to  a  water 
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supply.  The  rotor  is  fixed  on  the  ahaft,  whidi 
projects  on  either  side  of  the  casing,  so  that  the 
engine  or  motor  to  be  tested  may  be  readily 
coujded  to  it.  Motors  running  in  either  direc- 
tion can  thus  be  tested  by  coupling  to  either  end 
of  the  brake  shaft  Each  face  of  the  rotor  it 
formed  with  a  semi-eliiptical  annular  channel 
divided  into  a  number  of  compartments  by 
means  of  oblique  vanes.  The  corresponding 
faces  of  the  casing  are  also  formed  with  similar 
channels  divided  in  the  same  way.  When  in 
aciion  the  water  in  each  aimular  diannel  is  ro- 
tated continuously  by  the  centrifugal  force  im- 
parted to  it  by  the  rotor,  and  passes  consecu- 
tively from  one  compartment  into  the  next.  An 
extremely  high  speed  of  rotation  of  the  water 
may  thus  be  obtained  and  the  power  put  into  the 
dynamometer  is  by  this  means  converted  into 
heat  which  passes  away  in  the  water  leaving 
the  machine.  Incidentallv  it  is  interesting  to 
note  that  Osborne  Reynolds  used  one  of  these 
dynamometers  to  check  the  mechanical  cquiva- 
luit  of  heat  and  found  it  to  equal  778  foot- 
pounds —  the  value  now  in  use.  The  motion 
of  the  water  causes  the  rotor  to  react  on  the 
casing,  whidi  tends  to  turn  on  the  friction 
rollers.  This  is  prevented  by  means  of  an  ex- 
tension arm,  woiicing  between  stops,  at  the  end 
of  which  are  the  balance  weights. 

The  Alden  friction  brake  and  the  Froude 
Jiydraulic  brake  suggest  another  form  of  d)ma- 
mometer  especially  useful  for  absorbing  the 
power  developed  by  high  speed  machinery  audi 
as  steam  turbines.  This  machine,  which  was 
designed  by  Prof.  J.  B,  Webb,  consists  of  a 
series  of  steel  discs,  such  as  old  circular  saws, 
cormecied  to  a  rotating  shaft  having  separating 
washers  between  the  discs.  The  shaft  and  discs 
rotate  within  a  fixed  casing  to  which  a  series  of 
annular  discs  is  secured  in  the  rim;  these  are  so 
spaced  that  they  alternate  with  tiie  rotating 
discs  on  the  shaft  but  are  not  in  contact  with 
them.  The  casing  is  filled  with  water  which 
acts  as  a  drag  and  lends  to  rotate  the 
stationary  discs  and  hence  the  casing.  The 
tendency  to  rotation  can  readily  be  determined 
by  placing  weights  upon  an  arm  attached  to 
the  casing  from  which  the  power  of  the  tur- 
bine or  other  motor  may  be  found  by  the  usual 
methods.  The  temperature  of  the  water  may 
be  regulated  as  desired  by  controlling  the  flow 
through  the  dynamometer. 

All  of  the  preceding  dynamometers  absorb 
the  power  delivered  to  them ;  in  order  to  trans- 
mit the  power  from  a  prime  mover  or  other 
source  to  a  machine  or  group  of  machines, 
some  form  of  transmution  dynamometer  must 
be  used. 

Morin,  one  of  the  early  users  of  dyna- 
mometric  apparatus,  gave  as  the  requirements 
of  a  dynamometer  the  following  r 

■First.  The  sensibility  ot  the  instrument 
should  be  proportioned  to  the  intensity  of  efforts 
to  be  measured,  and  should  not  be  liable  to  alter- 
ations by  use.  Second.  The  indications  of 
flexures  should  be  obtained  by  methods  inde- 
pendent of  the  attendance,  fancies  or  prepos- 
tesiions  of  the  observer,  and  should  conse- 
quently be  furnished  by  the  instrument  itself, 
by  means  ot  tracings,  or  material  results,  re- 
maining after  the  experiments.  Third,  We 
should  be  able  to  ascertain  the  effort  exerted 
at  each  point  of  the  path  described  by  the  point 
of  application  of  the  effort,  or,  in  certain  cases, 


at  each  instant  in  the  period  of  observations. 
Fourth.  If  the  experiment  from  its  nature  most 
he  continued  a  long  ttme,  the  apparatus  Bhonld 
be  such  as  can  easily  determine  die  total 
quantity  of  work  expended  by  the  motor.* 

To  meet  these  conditions  Morin  made  the 
spring-dynamometer,  in  order  to  ^>tain  the 
magnitude  of  a  force,  as  for  instance,  the  trac- 
tion of  a  horse  on  a  loaded  wagon  or  canal- 
boat 

In  this  djmanometer  a  force  was  measured 
by  the  flexure  produced  by  it  on  two  springs 
connected  at  dieir  ends  and  loaded  in  the  mid- 
dle. The  force  is  applied  at  tbe  centre  of 
spring,  and  its  mi^nitude  is  determined  by  tbe 
increase  of  the  distance  between  the  two  springs 
when  one  of  them  is  attached  to  its  load  at  the 
centre.  In  order  to  meet  the  second,  third  and 
fourth  requirements  Morin  designed  a  self- 
registering  recording  dynamometer,  by  which  the 
work  performed  was  traced  upon  a  continuous 
roll  ot  paper  set  in  motion  by  suitable  wheel- 
work.  Such  dynamometers  are  in-,  use  at  the 
present  time  to  determine  the  tractive  efforts 
of  animals  or  gas  tractors  in  the  field  or  with 
loaded  wagons  on  roads  of  different  character. 

When  required  to  determine  the  force  of 
rotation  of  a  shaft  or  milley  this  form  of  dyna- 
mometer requires  modification ;  the  essential 
features,  however,  remain  the  same.  In  this 
case  a  pulley,  free  to  rotate  on  a  shaft,  is  con- 
nected to  it  by  means  of  two  parabolic  springs 
which  are  fastened  to  the  shaft  and  also  to  the 
rim  of  pulley.  These  springs  turning  with  the 
shaft  deflect  more  or  less,  according  to  the  re- 
sistance encountered,  and  when  the  resistance 
to  bending  overcomes  the  resistance  of  the 
machine,  motion  is  transmitted  through  tbe 
springs  to  the  pulley  and  thence  to  the  machine 
under  load. 

Using  the  same  notation  previously  given, 
and  substituting  R — radius  in  path  in  feet  — 
for.  L  the  work  done  is  W  ^  2  t  RNP  ;  where 
P  ■"  resistance  overcome  in  the  machine  driven 
by_  the  dynamometer.  P  can  be  readily  ascer- 
tained woen  deflection  of  spring  is  known. 

Another  form  of  transmission  dynamometer, 
sometimes  called  the  differential  cbTiamomeler, 
has  long  been  in  use.  In  this  machine  it  is  as- 
sumed that  it  requires  as  much  power  to  hold  a 
weighted  radius  arm  horizontal  as  it  does  to 
lift  the  same  weight  throu^  the  distance  whidi 
would  be  traversed  by  it  in  any  given  number 
of  revolutions  if  rotated  in  the  circle  and  in 
the  time  required  for  such  number  of  revolu- 
tions. This  it  will  be  seen  is  similar  in  prin- 
ciple to  the  method  used  in  determining  power 
by  means  of  any  friction  brake,  or  atrrorption 
dynamometer ;  but  while  the  latter  absorbs  the 
power,  the  differentia!  dynamometer  measures 
or  wei^s  the  power  trantmitted  through  it. 

Still  another  form  of  transmission  dynamom- 
eter by  which  the  tendency  to  rotation  b 
weighed  is  that  designed  t^  Prof.  S.  W. 
Robinson.  This  machine  consists  essentially  of 
a  supporting  frame,  or  pedestal,  a  T-shaped 
arm  earring  the  driving  mechanism,  ana  a 
graduated  scale  or  weighing  apparatus.  In  nst 
the  lower  pulley  of  the  dynamometer  is  belled 
to  the  machine  to  be  tested,  while  a  second  belt 
connects  the  upper  pulley  with  the  one  on  the 
power  shaft.  The  two  pulleys  of  the  dyna- 
are  mounted  on  a  strong  cross-tite 


bar 


1  that  they  both  over^ng  and 
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swung  around  to  any  position.  These  pulleys 
have  each  a  gear  on  the  end  of  the  hub,  both 
of  which  mesu  into  3,  smaller  gear  between,  the 
latter  beinf;  supported  on  a  pin  made  fast  as  a 
crank-pin  in  an  arm  attached  to  a  shaft  which 
passes  throtieh  the  centre  of  the  hub  of  the 
cross-tree.  To  the  opposite  end  of  this  shaft 
the  poise-bar  is  made  fast  by  a  set  screw  in  a 
boss  to  which  the  poise -bar  is  secured.  As 
work  is  transmitted  from  one  pulley  to  the 
other  through  the  intermediate  gear  on  the 
crank-pin,  the  latter  will  be  thrust  to  one  side 
with  a  force  proportional  to  the  effort  trans- 
mitted; this  tends  to  tip  the  poise-bar  which  is 
prevented  by  adding  weights.  The  equilibrat- 
ing weights  on  the  poise-bar,  together  with  the 
speed,  furnish  data  for  calciilation  of  the  work 
being  transmitted. 

The  Briggs  and  Tat- 
bam  dynamometers  are 
well-known  forms  of 
belt  dynamometers  but 
these  are  now  seldom 
used  since  in  most 
forms  of  belt  d^a- 
momelers  there  is  a 
tendency  of  the  belt  to 
produce  excessive  vi- 
bration at  high  speeds 
which  causes  very  ir- 
regular readings.  Not- 
withstanding (bis  dis- 
advantage, the  belt 
dynamometer  may  be 
very  satisfactorily  used 


used  in  determining  the  power  transmitted  to 
the  machine  to  be  tested. 

In  the  Bracket!  cradle  dynamometer  the 
torque  is  determined  by  suitably  mounting  the 
maoijne  to  be  tested  upon  a  swinging  platform 
suspended  from  knife-edges  and  supplied  with 
a  scale-beam  and  sliding  weight ;  the  tendency 
of  the  driving"  belt  to  rotate  the  machine  may 
be  weighed  on  the  scale-beam,  and  this  will 
give  a  measure  of  the  power  when  the  speed  is 
known.  This  dynamometer  consists  essentially 
of  a  strong  stiff  platform,  furnished  with  two 
rigid  uprl^ts  carrying  steel  knife-edges  from 
which  the  platform  is  suspended.  These  knife- 
edges  rest  upon  firm  supports  bolted  to  the  floor 
and  so  constructed  that  a  slight  swinging  mo- 
tion is  allowed  to  the  platform  upon  which  the 
machine  to  be  tested  is  mounted.    To  one  of 


to 

transmitted  to  a  ma- 
chine or  given  out  by  a 
motor  by  supporting 
the  machine  upon  trun- 
nions and  directly 
weighing  its  turning 
effect.  This  method  of 
supporting    a    machine 


determining  i 
has  been  utilized  by 
the  Sprague  Electric 
Works  in  the  design  of 

an     electric    dynamo-  Pic  ■ 

meter,  for  testing  auto- 
mobile and  other  motors,  which  consists  of 
an  electric  generator  supported  on  its  bearings 
and  connected  by  a  flexible  coupling  to  the 
motor  to  be  tested.  The  pull  is  weighed  di- 
rectly on  a  scale-beam  which  can  be  calibrated 
with  great  accuracy.  By  weakening  the  6e1d 
of  the  dynamometer  the  speed  of  the  engine 
under  test  and  the  dynamometer  can  be  varied 
and  in  this  way  values  obtained  for  plotting  the 
power  curve  of  the  engine.  With  this  form  of 
dynamometer  it  is  passible  to  return  the  gen- 
erated energy  into  the  shop  line  instead  of  wast- 
ing the  power  as  is  usual  with  dynamometer 
work.  It  is  to  be  noted  (hat  in  this  machine 
the  electrical  readings  have  nothing  to  do  with 
the  measurement  of  power.  In  this  respect  it 
differs  from  an  ordinary  electric  motor  which 
may  be  used  as  a  dynamometer  with  a  very 
high  degree  of  accuracy,  where  suitable  current 
is  available,  provided  the  motor  be  properly 
calibrated  and  the  efficiency  factor  thus  obtained 


the  swinging  uprights,  near  the  knife-edge,  is 
fixed  a  graduated  horizontal  lever  which  car- 
ries a  sliding  weight.  Adjusting  screws  are 
provided,  by  means  of  which  the  axis  of  rota- 
tion of  the  armature  of  anv  given  machine  may 
be  made  to  coincide  with  the  axis  of  oscillation 
of  the  cradle,  viz.,  the  line  which  passes  through 
the  two  knife-edges.  In  this  way  machines  of 
various  makes  and  sizes  can  readily  be  put  in 
position  and  their  data  determined.  It  is  obvi- 
ous that  the  cradle  dynamometer  can  be  used 
to  measure  the  work  absorbed  by  any  machine 
which  can  be  conveniently  mounted  on  the 
swinging  platform. 

Among  other  forms  of  dynamometer  not 
already  discussed  is  the  Emerson  power-scale 
—  an  instrument  which  is  connected  directly  to 
(he  revolving  shaft  without  the  interposition  of 
belts,  except  tha(  used  to  drive  the  shaft  itself. 
The  machine  in  principle  is  a  rotary  sc^e,  and 
its    construction    closely    resembles    the    ■     "" 
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known  Fairbanks  platform -scales.  This  dyna- 
mometer is  largely  used  in  cotton-mills  to  deter- 
mine the  power  consumed  by  the  individual 
machines,  and  when  used  with  care  forms  an 
excellent  instrument  for  the  purpose,  being  self- 
contained  and  readily  applied.    In  this  machine' 


the  pulley  which  receives  the  power  is  loose  on 
the  shaft,  and  is  connected  with  the  latter  by 
means  of  a  spider  which  is  keyed  to  the  shaft, 
the  hub  of  the  spider  forming  one  of  the  Ktiidcs 
to  the  position  of  the  pulley.  Around  this 
spider  is  a  loose  rim  from  which  studs  project 
and  serve  to  connect  it  to  (he  pulley.  In  trans- 
mitting power  from  the  shaft  to  the  loose  pul- 
ley (he  tendency  of  the  rim  to  rotate  on  the 
spider  is  resisted  by  a  system  of  levers  which 
conununicate  with  a  pendulum  balance- weight. 

Another  form  of  shaft- dynamometer  is  the 
power  meter  devised  by  Franklin  Van  Winkle. 
This  is  a  rotary  transmitting  dynamometer 
shown  in  Fig.  7,  in  which  helical  pull -springs  arc 
employed  for  weighing  the  amount  of  force 
transmitted  from  the  driving  to  the  driven  por- 
tion of  the  dynaniometer.  This  instrument  is 
especially  adapted  (or  adjustment  to  any  shaft 
or  pulley  for  measuring  power  transmitted  by 
a  shaft  to  a  pulley,  or  vice  versa,  in  this  respect 
resembling  the  Emerson  power- scale. 

A  portable  dynamometer  capable  of  giving 
a  continuous  autographic  record,  designed  by 
the  writer  with  especial  reference  to  the  meas- 
urement of  power  required  to  drive  machine 
tools,  is  illnslrated  in  Fig.  8. 

In  its  latest  form,  this  machine  consists 
essentially  of  three  pulleys  carried  by  a  hollow 
shaft  which  runs  upon  roller  bearings  mounted 
on  a  stiff  frame  as  shown.  The  pulley  on  the 
right  is  fixed  to  the  shaft  and  may  be  used  for 
the  belt  which  connects  the  dynamometer  to 
the  machine  to  be  tested,  or  it  may  be  used  for 
a  brake-band ;  the  middle  pulley  is  an  idler  and 
nms  loose  on  (he  .■shaft;  while  the  one  to  the 
left   receives   the   driving   bell   and   is    free   to 


turn  only  within  given  limits.  This  latter  pul- 
ley is  connected  to  the  shaft  through  the 
hydraulic  cylinders  and  cylinder  carrier.  The 
cylinders  and  shaft  are  filled  with  oil,  so  that 
any  resistance  to  turning  produces  a  pressure 
in  the  cylinders.  This  pressure  is  transmitted 
by  the  oil  through  the  hollow  shaft, 
and  is  recorded  by  the  movement  of 
an  indicator-piston  which  is  fitted 
into  the  end  of  the  shaft ;  the  pres- 
sure is  also  shown  by  the  gauge  al 
the  opposite  end.  In  addition  to  the 
force  curve  traced  by  the  indicator 
pencil,  the  zero  or  datum  line  is 
traced  by  another  pencil  which  is 
adjustable  in  position  and  may  be 
located  at  pleasure  on  a  line  parallel 
with  the  axis  of  the  shaft.  Thus 
one  Is  enabled  to  measure  the  total 
power  required  to  run  a  given  ma- 
chine or  any  subdivided  part  of  it 
Springs  of  various  intensities  are 
used  to  transmit  the  pressure  from 
the  shaft  to  the  indicator  pencil,  de- 
pending upon  the  pressure  to  be 
recorded.  These  springs  are  chan{;ed 
as  in  any  ordinary  steam  engine 
indicator.  One  of  the  interesting 
features  about  this  machine  is  its 
adaptability  to  either  transmit  or 
absorb  power.  In  either  case  an 
autographic  record  is  traced  upon  a 
roll  of  paper  which  can  be  stopped 
or  started  al  pleasure. 

An   examination    of   a   diagram 

from  this  dynamometer  shows  ihat 

the    power    required    to    drive    the 

machine   empty   can   readily  be  determined 

if   desired,   for   all    that    is    necessary    is    to 

run  the  machine  at  the  same  speed  without 


e  of  the  power  required 
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to  operate  the  feed  mechanism  of  the  machine, 
or  the  dynamometer  itself.  The  actual  value  of 
the  power  is  obtained  by  methods  which  will 
be  obvious. 

For  many  years  the  attention  of  engineers 
and  power  users  has  been  directed  to  the 
practicability  of  using  the  twist  or  torsion  in  a 
shaft  as  a  means  of  determining  the  horse 
power  transmitted  by  it.  When  power  is  ap- 
plied to  one  end  of  a  shaft  the  amount  of  twist 
varies  directly  as  its  length,  directW  as  the 
moment  of  the  applied  load,  inversely  as  the 
rigidity  of  the  material,  and  inversely  as  the 
fourth  power  of  its  diameter  all  of  which  is 
3Z  MiL  , 

(32)     MtL 

in  which  0  = 


expressed  in  the  f  ormub :  6  "■  —  p 


hollow  shafts  O  —  i 


the  angular  displacement  in  radians,  Mt^  twist- 
ing moment  in  inch-pounds,  L'=  length  of  shaft 
in  feet,  G  =*  the  modulus  of  rigidity,  or 
modulus  of  transverse  elasticity,  D  =  outside 
diameter  of  shaft  and  d^  inside  diameter  it 
hollow,  both  taken  in  inches.  Various  methods 
have  been  developed  for  determining  the  magni- 
tude of  the  twist  in  the  shaft  by  means  of  tor- 
sion metres  or  torsion  indicators,  most  of  which 
have  been  designed  with  especial  reference  to 
marine  service.  The  rapidly  increasing  use  of 
steam  turbines  in  ships  and  the  necessity  of 
determining  the  power  of  the  turbines  —  for 
which  the  steam  engine  indicator  is  not  adapted 
—  has  created  a  demand  for  an  accurate,  easily 
operated  torsion  dynamometer,  since  the  use 
of  some  form  of  torsion  meter  is  the  only 
known  method  of  obtaining  the  desired  in- 
formation. The  principle  of  operation  in  gen- 
eral consists  in  the  observation  of  the  twist 
between  two  given  points  on  the  shaft  and 
this  has  been  frequently  accomplished  by  means 
of  beams  of  light  in  combination  with  rotating 
discs ;  in  other  cases  electrical  observations 
are  used  to  determine  the  distortion:  in  any 
case  the  horse  power  is  obtained  from :  H.  P.  "= 

0  "r7"'  '"  ^'''''i  ^  '3  ^^^  angle  of  twist  in  de- 
grees, D"*'diaraeter  of  shaft  in  inches,  N"^ 
revolutions  per  minute,  L~=  length  of  shaft  in 
feet  between  which  6  is  determined,  and  C^ 
a.  constant  depending  upon  the  modulus  of 
transverse  elasticity,  and  other  numerical 
factors. 

It  should  be  noted  that  tensile  tests  and  per- 
centages of  elongation  .of  the  metal  are  of  little 
use  in  obtaining  the  transverse  modulus  of 
elasticity.  This  modulus  may  vary  in  apparently 
identical  shafts  all  the  way  from  11,500,000  to 
12,500,000  so  that  in  order  to  obtain  accurate 
results  the  modulus  for  each  shaft  must  be 
separately  determined. 

The  Bevis-Gibson  flashlight  torsion  meter 
will  serve  to  illustrate  the  general  method  of 
determining  the  power  exerted  by  a  propeller 
shaft.  Two  blank  discs  are  mounted  on  the 
shaft  at  a  convenient  distance  apart  Each 
disc  is  pierced  near  its  periphery  hy  a  small 
radial  slot,  and  these  two  slots  are  in  the  same 
radial  plane  when  no  power  is  being  transmitted 
and  (here  is  no  twist  on  the  shaft  Behind  one 
disc  is  fixed  a  bri^t  electric  lamp  masked,  but 
having  3  slot  cut  m  the  mask  directly  opposite 
tbe   slot   in   the   disc.    At   every   revolution   of 


the  shaft  therefore  a  flash  of  light  is  projected 
along  the  shaft  toward  (he  other  disc.  Behind 
this  disc  is  fitted  the  "torque  finder,'  an  in- 
strument fitted  with  an  ^epiece  and  capable  of 
slight  circumferential  adjustment.  The  end  of 
the  eyepiece  next  its  disc  is  masked  except  for 
a  slot  similar  and  opposite  to  the  slot  in  tbe 
disc.  When  the  four  slots  are  set  in  tine,  a 
flash  of  light  is  seen  at  the  eyepiece  every 
revolution,  and  if  the  shaft  revolves  guickly 
enough  the  light  will  appear  to  be  continuous. 
This  effect  is  apparent  at  anything  over  100 
revolutions  per  minute.  At  lower  speeds  the 
flash  is  seen  to  be  intermittent,  but  this  in 
nowise  affects  the  accuracy  and  reliability  of 
tbe  result  At  each  end  of  the  shaft  section, 
therefore,  there  exists  what  is  virtually  an  in- 
stantaneous shutter  fixed  directly  to  the  shaft, 
and  the  only  connecting  link  between  the  discs 
is  the  beam  of  light  which  flashes  once  in  each 
revolution  clear  through  the  two  shutters.  Sup- 
pose the  shaft  to  be  transmitting  power.  One 
disc  lags  hehind  the  other  by  a  definite  amount, 
and  although  three  of  the  slots  are  still  in  line 
the  one  in  the  lagging  disc  is  not  in  line  and 
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therefore  effectually  breaks  the  flash  ani  no 
light  is  seen  at  the  eyepiece.  To  pick  up  the 
light  again  the  eyepiece  of  the  torque  finder 
must  be  moved  by  an  amount  equal  to  the  cir- 
cumferential displacement  of  the  lagging  disc. 
This  is  accomplished  by  manipulating  the 
micrometer  of  the  torque  finder  on  whicn  is  a 
scale  and  vernier  graduated  in  degrees.  While 
the  scale  is  fixed  its  vernier  moves  with  the 
eyepiece,  and  the  graduations  are  so  marked 
that  by  the  aid  of  a  simple  microscope  con- 
veniently hinged,  differences  of  1/100  of  a 
degree  can  be  readily  discerned.  For  shafts  of 
ordinary  size  the  scale  is  set  at  14.325  inches 
radius  from  the  centre  of  the  shaft,  so  that  the 
degrees  are  J^-inch  apart.  Since  an  ordinary 
shaft  twists  1  degree  in  10  feet  at  full  power  it 
is  quite  possible  to  get  the  shaft  horse  power 
to  within  I  per  cent  of  full  power ;  but  as  it  is 
frequently  possible  to  fit  the  discs  40  or  50  feet 
apart  even  this  accuracy  may  be  improveid 
upon,  atid  the  power  determined  to  within  ^ 
of  1  per  cent  of  full  power. 

One  type  of  the  torsion  dynamometer  de- 
scribed by  Amsler  is  illustrated  in  Fig.  9.    In 
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this  form  it  is  intended  to  be  coupled  directly 
by  its  flanges  between  the  driving  and  driven 
shafts.  It  IS  also  made,  however,  to  receive  and 
transmit  its  power  by  belt,  in  which  case  the 
dynamometer  is  provided  with  a  belt  pulley  at 
each  end.  The  two  flanges  are  coupled  to- 
gether by  a  central  shaft  G  capable  of  trans- 
mitting all  the  power  without  being  stressed 
beyoud  its  elastic  limit.     The  flange  at  the  end 


H    . 


a   disc   M, 


the 


which  an  engraved  celluloid  scale  U  is  at- 
tached. From  the  flange  at  the  end  E  a  tube  A 
extends  toward  the  other  end  and  is  carried  by 
a  ballbearing  within  the  flange  at  H.  This 
tube  carries  two  discs  N  and  0,  in  each  of 
which  slits  T  and  P  arc  cut.  A  lamp  is  hung  be- 
hind the  scale  and  a  mirror  may  be  arranged,  as 
shown,  to  facilitate  the  reading. 

It  will  be  understood  that  when  the  shaft 
twists  under  the  influence  of  the  power  trans- 
mitted the  scale  U  moves  relatively  to  the  line 
throu^  the  slits  PT.  With  eacn  revolution 
of  the  shaft,  therefore,  a  momentary  glimpse  of 
the  scale  division  is  seen  by  the  eye  at  Q  as 
the  slits  PT  cross  the  line  of  sight.  If  the 
speed  be  sufiicienlly  great  and  the  torque  con- 


cast  in  halves  so  that  il  can  be  bolted  together 
around  the  shaft;  the  head  section,  or  so-called 
stump,  is  provided  with  a  standing  arm  and  is 
securelv  bolted  (o  the  shaft  and  turns  with  JL 
The  tuDe  section  carries  a  corresponding  siand- 
ing  arm  which  is  free  to  rotate  relative  to  the 
hxed  arm  within  the  limits  of  the  angle  of  twist, 
the  other  end  of  the  tube  being  fixed  to  the' 
shaft  When  the  shaft  is  twisted  the  sleeve  re- 
mains untwisted,  so  that  the  twist  produces  a 
relative  but  small  movement  between  the  arms 
of  the  stump  and  sleeve.  This  movemem  is 
multiplied  by  means  of  gearing  at  the  end  of  the 
arms,  and  converted  into  longitudinal  motion  of 
a  light  aluminum  traveler  adjusted  to  run 
upon  the  outside  of  the  sleeve.  This  is  accom- 
plished by  a  flexible  wire  rope  which  passes 
around  a  pulley  connected  to  the  shaft  and 
secured  at  both  ends  to  a  drum  on  the  multi- 
plying gear:  the  traveler  is  also  securely 
fastened  to  the  wire.  All  the  wheels  and  puUej's 
are  mounted  on  ball  bearings,  and  are  practically, 
frictionless,  so  that  when  the  shaft  is  revolving 
the  ordinatT  vibration  insures  accuracy  oi 
position.  The  flange  of  the  traveler  is  thus 
made  to  move  along  the  tube  by  the  twist  im- 
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stant,  a  continuous  impression  is  received  of  a 
^ven  scale  division.  This  reading,  in  conjunc- 
tibn  with  the  speed,  ^ves  data  from  which  the 
power  hcing  transmitted  is  calculated.  This 
type  of  dynamometer  is  usually  made  for 
speeds  of  about  4,500  revolutions  per  minute; 
it  has,  however,  been  used  in  cases  where  the 
speed  was  as  high  as  8,500  revolutions. 

In  the  torsion  dynamometers  just  described 
the  measurement  covers  the  average  angular 
displacement  for  a  given  load  with  fair  accuracy 
but  it  is  obvious  that  where  reciprocating 
en^nes  are  used,  and  even  with  steam  turbines, 
the  torque  undergoes  various  changes  in  a  com- 
plete revolution;  this  is  especially  so  when  the 
shaft  carries  a  propeller,  in  which  case  the  com- 
plicated fluctuations  cause  irregular  oscilUtions 
in  the  angle  through  which  the  shaft  is  twisted. 
To  determine  these  variations  in  twist  through- 
out a  revolution  various  modifications  of  the 
torsion  meter  have  been  employed,  l^  which 
instantaneous  readings  are  obtained  throu^out 
a  revolution.  Several  types  have  been  arranged 
to  record  the  twist  graphically.  Among  these 
the  Denny- Edgecombe  torsion  indicator  merits 
This  instrument.  Fig.  10,  consists 
iron  sleeve  made  in  i 


parted  to  the  shaft.  If  this  were  measured 
directly,  however,  the  result  would  be  subject 
to  serious  error,  for  there  always  is  some  longi- 
tudinal movement  of  the  shaft  itself  due  to 
thrust  or  expansion.  This  is  eliminated  by 
means  of  a  turned  base  or  dummy  flange  cast 
upon  the  sleeve.  The  traveler  flange  is  made 
to  fit  accurately  against  this  base  flange  for 
setting  in  position,  and  is  then  drawn  along  the 
tube  and  secured  to  the  wire  rope  at  a  con- 
venient distance  from  the  base  flange.  The 
variation  of  distance  between  these  two  flanges 
will  thus  be  an  exact  measure  of  the  variation 
of  torsion  of  the  shaft. 

An  indicator  is  applied  to  these  two  flange) 
to  further  magnify  the  movemeiit  and  make  il 
easily  readable.  If  it  be  desired  to  obtain  a 
permanent  diagram,  a  recorder  may  be  attached 
to  the  front  of  the  indicator.  This  recorder  has 
drums  which  are  driven  hy  means  of  small 
double-worm  gears  from  the  spindle  of  the 
wheel  which  runs  on  the  base  flanfte.  Changf 
gears,  actuated  by  a  small  lever,  are  provided,  so 
that  the  drums  can  be  kept  revolvinfj  in  the 
same  direction  whether  the  ^ip  is  going  'ahead' 
or  "astern.*  A  diagram  paper  is  thus  made  to 
move  with  the  drums,  i^^n  which  pens  attached 


lizcdbyGooi^le 


DYNAMOTOK  —  DTSLTSIN 


to  the  fixed  scale  and  to  the  movable  rack,  mark 

respectively  a  zero  line  and  a  torsion  line.  In 
adiition  to  this  a  clodc  is  fitted  with  an  elec- 
trical arrar^ement  for  markini;  half  seconds 
and  another  pen  is  provided  which  can  be  con- 
nected electrically  with  a  make-and- break  fitting 
on  the  revolution  counter  of  the  engine;  a  dia- 
gram of  simultaneous  revolutions  per  minute 
and   torsion   is   thus   obtained. 

Another  form  of  the  Deraw- Edgecombe  tor- 
sion meter,  especially  useful  for  marine  service 
with  turbine  or  reciprocating  engines,  operates 
by  transferring  the  movement  electrically  to  an 
"  r  whidh  may  be  fitted  up  in  the  engine 
-   in   any  part   of   the   ship.      Duplicate 


engine  room,  the  chief  engineer's  cabin  and 
captain's  cabin.  The  instrument  is  a  robust 
electro- mechanical  combination  which  is  as 
simple  to  read  as  a  pressure  gauge.  By  pressing 
a  button  the  torsion  of  the  shaft  may  be  read 
immediately  and  the  corresponding  shaft  horse 
power  obtained  from  tables  or  charts, 

John  J.  Flatues, 
Professor    of    Mechanical    Engineering,    Uni- 
versity of  Minnesota. 

DYNAHOTOR.  See  MoTOfts  awd  Dyna- 
mos. 

DYWK,  din  (Gr.  ■power'),  the  wnit  of  force 
in  the  centimeter^ gram-second  system  of  units. 
It  is  defined  as  the  force  that  must  be  exerted 
upon  a  gram  of  matter  for  one  second  in  order 
to  give  it  an  acceleration  of  velocity  of  one 
centimeter  per  second.  The  attractive  force 
ibat  the  earth  exerts  upon  a  milligram  of  mat- 
ter is  somewhat  different  in  difierent  latitudes, 
but  for  the  sake  of  iUustraUns  the  order  of 
magnitude  of  the  dyne,  it  may  lie  said  that  at 
the  latitude  of  New  York  a  body  falling  freely 
acquires  ah  acceleration  of  980.266  centimeters 
per  second.  Hence  the  force  of  gravity  at  New 
York  is  equivalent  to  980.266  dynes  per  gram 
of  weight ;  that  is,  444,641  dynes  per  pound- 
For  many  purposes  the  dyne  is  too  small  a  unit 
far  convenience,  and  a  larger  unit,  called  a 
'megadyne'  and  defined  as  equal  to  I,00OAU 
dynes,  is  often  used  in  its  place.  It  is  com- 
monly expressed  in  the  form,  ICf  dynes.  In  the 
Enghsh  system  of  foot-pound-second  notation, 
the  unit  of  force  that  produces  an  acceleration 
of  one  foot  per  second  upon  a  mass  of  one 
pound,  known  as  the  foot-pound  (or  in  some 
textbooks  as  the  ''poundaP),  is  the  equivalent 
of  13,82S.5  dynes.    See  Fokce;  Units  of  Hias- 

UlEHENT. 


DYSART,  dtzart,  Scotland,  seaport  in  the 

county  of  Fife,  on  the  Firth  of  Forth ;  28  miles 
northeast  of  Edinburgh  by  rail,  Dysart  pos- 
sessed great  importance  in  the  15th  century,  and 
was  famous  for  collieries  and  .  salt-works. 
Shipbuilding  and  linen  weaving  arc  among  the 
mdustries.     Pop,  3,022. 

DYSENTERY,  a  general  term  connoting 
a  series  of  diseased  conditions  of  the  large 
intestine  or  colon  (q,v.).  These  may  he  of  an 
infectious,  nervous  or  chronic  inrlammatoTy 
origin.     At  the  present  time,  it  is  becoming 


recognized  that  most  cases  of  dysentery  are  due 

to  different  micro-organisms,  and  within  recent 
years  a  bacillus  has  been  described  by  a  Japanese 
observer,  Shiga,  which  is  thought  to  be  respon- 
sible for  a  number  of  the  cases  of  dysentery, 
both  in  adults  and  in  children.  Certain  mild 
cases  of  dysentery  have  been  shown  to  be  de- 
pendent upon  the  pernicious  activities  of  certain 
bacteria  belonging  to  the  genus  Proteus.  And 
it  has  now  been  known  for  a  long  time  that 
a  certain  lowly  organized  animal  form,  the 
Entamoeba,  can  induce  a  peculiar  type  of  dysen- 
tery known  as  amcebic  dysentery.  Thus  the 
dysenteries  may  be  divided  into  (1)  Animal 
parasite  dysenteries:  (a)  Protozoa;  (b)  Pla- 
thelmint,  Schistoma,  etc.;  (c)  Nemathelmintti ; 
(d)    Arthropods,      (2)    Bacterial   dysenteries. 

The  general  mode  of  onset  of  dysentery  of 
the  non-atncebic  form,  that  is  particularly  epi- 
demic dysentery,  is  rapid,  with  diarrhcca  follow- 
ing i>erhaps  a  mild  constipation  or  alternating  ' 
constipation  and  diarrhtea  with  a  mucous  or 
serous  discharge.  Symptoms  of  indigestion  fre- 
quently precede  the  attack,  and  it  is  character- 
istic that  diarrhfca  is  accompanied  with  much 
wind.  The  fzcal  movements  are  large,  loos^ 
very  fetid  and  usually  mixed  with  blood  and 
mucus.  The  movements  are  accompanied'  with 
great  pain  of  a  colicky  or  gripy  nature.  Tenes- 
mus, or  straining,  is  a  very  frequent  symptom. 
There  is  usually  much  general  pain,  some  nsc  in 
temperature,  loss  of  apiietite,  nausea,  restless- 
ness and  irritability.  In  favorable  cases  formed 
faeces  commence  to  reappear  in  the  stools  and 
there  is  disappearance  of  die  griping  and  strain-  . 
ing.  In  the  padenis  in  whom  the  disease  be- 
comes more  acute,  the  passages  become  looser, 
wktery,  slimy  and  of  a  dark  red  color.  The 
odor  IS  mawldsh,  and  in  later  stages  may  even 
become  putrid  The  fluid  that  is  passed  consists 
largely  of  an  albuminous  serum  with  epithelium 
blood  celisi  pus  cdls,  tissue  fibres  and  small 
slou^s,  and  if  the  disease  becomes  even  more 
pronounced  the  stools  become  dark  brown  in 
color,  with  sloughs  and  blood  clots,  and  have  a 
distinctly  gangrenous  odor.  These  sloughs  from 
the  intestine  usually  indicate  an  extremely 
severe  form  of  the  duease  and  ofttimcs  the 
patient  dies  with  completely  relaxed  anus,  widi 
subnormal  temperature,  shrunken  features  and 
in  complete  collapse. 

Amabic  dysentery  is,  as  a  rule,  a  more  grad- 
ual form  of  disease.  It  is  extremely  inter- 
mittent in  its  course  and  much  protracted,  run- 
ning on  sometimes  months  and  even  years.  It 
very  frequently  begins  with  painless  diarrhoea, 
alternating  with  constipation ;  the  stools  being 
loose  and  yellowish,  containing  much  mucus  and 
a  little  blood.  The  patient  commences  to  lose 
flesh,  becomes  weak  and  aoxmic,  and  the  compli- 
cation of  abscess  of  the  liver  is  extremely  com- 
mon. Chronic  dysenten-  is  a  form  of  chronic 
colitis  and  can  be  found  under  that  head.  The 
treatment  of  dysentery  consists  in  rigid  hygiene 
and  skilled  medical  attendance,  as  the  different 
type  of  parasites  must  be  recognized  by  the 
microscope  and  appropriate  remedies  for  each 
type  administered.  See  Amobba;  Cholera; 
CoLms;  ENTBums;  EwrasocLYBia ;  Intestine; 
Parasitism  and  Animal  PAHAsiTEa. 

DYSLYSIN  (Gr.  "hard  to  dissolve"),  an 
amorphous,  resinous  substance,  having  the  for- 
mula CuHwOh  and  obtained  from  cholali&acid 
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by  heating  to  about  600°  F.  or  by  prolonged 
boiling  with  dilute  hydrochloric  or  sulphuric 
acid.  It  is  soluble  in  ether,  slightly  soluble  in 
boiling  alcohol  and  insoluble  in  water;  and  it 
is  reconverted  into  cholalic  acid  by  boiling  with 
an  alcoholic  solution  of  caustic  potash.  It  is 
found  in  small  quantities  in  the  contents  of  the 
large  intestine  of  herbivorous  and  carnivorous 
animals,  and  also  ui  their  fxces,  being  in  such 
case  the  result  of  bacterial  processes  upon  the 
cholalic  add  of  the  bile. 

DYSMKNORRHCEA,  dis-men-6-re'a,  pain- 
ful menstruation.  To  constitute  d^'smenorrhcea., 
the  pain  accompanying  menstruation  should  be 
very  distinct  and  persistent.  Inasmuch  as  dys- 
menorrhcea  is  found  accompanying  a  vast  va- 
riety of  abnormal  conditions  of  the  uterus  and 
ovaries,  it  seems  not  improbable  that  this  afCec- 
lion  has  various  pathologies,  but  may  be  asso- 
ciated with  almost  any  abnormal  condition 
within  the  generative  apparatus  of  women.  A 
vast  variety  of  forms  of  dysmenorrhcea  have 
been  described,  the  most  important  of  which 
seems  to  be  that  of  obstructive  dysmenorrhcea, 
or  a  mechanical  form  supposed  to  be  due  to 
some  interference  in  the  escape  of  the  men- 
strual fluid.  Those  who  suffer  from  dysmenor- 
rhcea are  apt  to  be  aiuemic,  which  anemia  in 
itself  may  be  a  suflicient  cause  for  the  disease. 
They  are  apt  to  be  extremelv  nervous  and  run 
down.  Many  cases  of  aysmenorrhcea  are 
psychic  in  origin,  bow  great  a  proportion  it  is 
unpossible  to  say,  but  probably  25  per  cent. 
A  large  gtovp  are  due  to  under  developed 
organs.  Here  endocrinous  gland  disturbances 
are  to  be  found  Treatment  should  be  directed 
to  the  supplying  of  the  deficiency  of  the  iron 
in  the  blood  to  overcome  the  aiuemta,  and  the 
use  of  cod  liver  oil  and  other  reconstructives 
for  the  anxmic  forms  and  proper  psychotherapy 
for  the  psychogenic  types.  The  endocrinous 
types  need  internal  glandular  or  opotherapy. 
Pronounced  ovarian  disease,  usually  Found  only 
in  older  patients,  requires  surgical  therapy.  Of 
the  various  drugs  that  have  been  used  for  the 
temporary  treatment  of  dysmenorrhcea  those 
that  relax  muscular  fibres  and  arterial  walls 
seem  to  give  the  best  results.  This  is  true  of  a 
number  of  the  newer  synthetic  drugs  that  have 
been  employed  very  widely  of  late.  As  no  two 
cases  of  dysmenorrhcea  are  due  to  precisely  the 
same  cause,  general  directions  for  treatment 
would  be  out  of  place  in  a  work  of  this  char- 
acter, but  rest  in  bed,_  free  movements  of  the 
bowels  and  hot  water  in  the  form  of  hot-water 
bags,  or  hot-water  enemata,  are  very  useful 
household  remedies.  See  Menstbuatiok  ; 
Ovary;  Womb. 

DYSON,  Edward,  Australian  poet :  b. 
Morrison's  Di^ngs,  4  March  186S,  He  has 
been  in  journalistic  work  since  1883.  Among 
his  published  works  are  'Rhymes  from  the 
Mines'  (1896);  'The  Golden  Slanty'  (1898); 
'Below  and  on  Top'  (1898)  ;  'The  Gold  Steal- 
ers' (1901);  'In  the  Roaring  Fifties>  (1906), 
and  'Fact'ry  'Ands>   (1907). 

DYSPEPSIA  is  that  combination  of  symp- 
toms that  results  from  interference  with  the 
proper  digestion  of  food  in  the  stomach.  Be- 
cause of  the  taking  of  too  much  food  or  un- 
suitable food,  the  mucous  membrane  of  the 
stomach  becomes  irritated  and  there  is  set  up  an 


acute  or  subacute  gastric  catarrhal  condition 

which  prevents  the  proper  digestion  of  the  food. 
This  food  is  apt  to  ferment  and  to  decompose, 
and  as  a  result  the  familiar  picture  of  acute 
dyspepsia  may  .arise.  In  mild  cases  there  may 
be  nothing  more  than  an  uncomfortable  feeling 
in  the  stomach,  with  a  certain  amount  of  de- 
pression, headache,  loss  of  appetite  and  perhaps 
belching  of  wind  and  occasionally  vomiting. 
There  may  also  be  accompanying  intestinal 
pymptoms,  such  as  diarrhcea  and  colic,  particu- 
larly in  children.  There  may  be  only  the  fa- 
miliar heartburn,  due  to  the  over-dilatation  of 
ach,  from  the  excessive  gases  of  fcr- 


putrefaction.     In  then 

cases,  those  that  last  over  a  day  or  two,  the 
symptoms  enumerated  may  be  mudi  more  in- 
tense. The  distress  may  be  marked,  and  the 
general  constitutional  symptoms  more  evident. 
Vomiting,  loss  of  appetite  and  mental  depres- 
sion are  much  more  pronounced.  This  is  par- 
ticularly tnie  of  acute  gastritis,  due  to  the 
excessive  use  of  alcohol. 

Very  frequently,  from  continued  errors  in 
diet,  the  acute  or  subacute  condition  may  be- 
come chronic,  so  that  there  is  a  continual  indi- 
gestion. Here  the  symptoms  persist  for  an 
indefinite  period,  the  appetite  is  very  apt  to  be 
variable,  although  at  times  very  good.  Oppres- 
sion after  eating,  which  may  amount  to  actual 
pain,  is  one  of  the  most  constant  symptoms. 
Occasionally  the  pain  may  be  pronounced  when 
the  stomach  is  empty.  Heartburn  is  frequent, 
if  not  constant,  the  stomach  is  painful  on  pres- 
sure, the  tongue  is  coated,  there  is  bad  taste  in 
the  mouth,  there  are  changes  in  the  amount  of 
salivary  secretion.  Frequent  belching  of  gas  is 
a  very  common  accompaniment  of  chronic  dys- 

Eepsia,  particularly  of  the  flatulent  variety, 
[ere  also  the  intestines  suffer  from  distention. 
Nausea  is  more  pronounced,  particularly  in  the 
morning  hours,  and  vomiting  is  common  in 
the  morning.  Constipation  is  usually  present, 
although  diarrhcea  may  alternate  with  consti- 
pation, and  mental  depression  is  almost  char- 
acteristic. The  treatment  of  acute  and  chronic 
dyspepsias  constitutes  one  of  the  most  difficult 
problems  in  modem  medicine,  particularly  as 
few  patients  are  willing  to  undergo  the  ordeals 
of  a  rigid  dietary  regimen.  Most  cases  of 
dyspepsia  can  be  cured  if  the  diet  is  looked 
after,  although  each  case  needs  careful  con- 
sideration from  the  standpoint  of  causation. 
Proper  eating  and  proper  amounts  of  food 
are  the  two  most  important  features  in  the 
treatment.  Most  people  eat  too  fast  and  eat 
too  much.  If  the  food  is  taken  slowly,  observ- 
ing the  old-fashioned  rules  of  counting  between 
mouthfuls  and  small  amotmts  are  taken,  many 
patients  suffering  from  indigestion  can  treat 
themselves  with  success.  More  than  one-half 
of  the  dyspepsias  are  really  mental  in  origin. 
They  are  produced  by  worry  and  by  impatience, 
'  best  treated  by  proper  psychotherapy. 


months,  with  slight  depression,  are  mild  forms 
of  a  manic-depressive  psychosis.  These  are 
amenable  to  psychotherapy  also.  They  get  well 
by  themselves,  but  are  apt  to  recur  without 
proper  therapy.  As  to  the  details  of  the 
dietary  and  as  to  the  medicinal  treatment  of  the 
condition,  medical  advice  is  absolutdy  necessary. 
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One  of  the  most  pernicious  of  all  practices  ia 
the  treatment  of  dyspepsia  is  the  takuig  of  many 
of  ihe  patent  medicines  which  are  so  blatantly 
advertised  in  the  religious  and  lay  press.  A^ 
most  of  these  so-called  tonics  are  hardly  more 
tban  alcoholic  beverages,  it  is  evident  that  their 
use  is  not  unattended  with  a  great  deal  of  dan- 
ger. The  treatment  of  the  constipation  that  is 
so  freguent  an  accompaniment  of  chronic  dys- 
pepsia by  means  of  the  many  patent  pills,  pow- 
ders, teas  and  liquids  is  positively  suicidal.  See 
Constipation  ;  Entewtis;  Gastsihs. 

DYSPHONIA,  roughness  of  sound;  in 
pathology,  a  diRiculty  in  speaking.  The  dis- 
order known  as  ''clergyman  s  sore  throat^  is  a 
common  example:  Rest  of  the  vocal  organs, 
tonics,  muscular  exercise,  change  of  scene,  are 
generally  needed  to  aid  recovery, 

DYSURIA,  dl9-u'ri»,  difficult  or  painful 
urination,  a  symptom  of  temporary  disorder,  or 
oF  deep-seated  disease.  When  dysuria  is  merely 
the  result  of  a  sUsfat  cbld  it  can  often  be  re- 
lieved by  a  dose  of  swect  spirits  of  nitre  or 
linseed  tea.  Sometimes  this  symptom  is  the 
result  of  3  stricture,  or  it  may  be  caused  by 
gravel,  or  stone,  in  which  case  the  services  of 
a  physician  should  be  obtained,  and  that  wlth- 


DYVEKB,  du'vf^kc,  mistress  of  Christian 
11  of  Denmark:  b.  Amsterdam.  1491 ;  d.  1517. 
She  was  the  daughter  of  an  innkeeper  at  Ber- 
gen and  Christian  met  her  for  the  first  time 
in  the  inn  of  her  father.  She  accompanied  the 
king  to  Denmark  in  1507  and  was  constantly 
wiui  him  for  the  10  years  following.  She  is  one 
<>f  the  most  romantic  figures  in  Danish  history 
and  has  frequently  been  celebrated  in  poetry 
and  fiction  as  the  victim  of  royal  passion  and 
the  insane  jealousy  of  the  nobility,  who  resented 
her  ejialtation.  She  was  poisoned  by  her  ene- 
mies, but  Christian  allowed  her  mother  to 
remain  at  court  as  his  chief  counselor  for  the 
remainder  of  his  reign. 

DZKREN,  die'rEn,  the  «goitred»  yellow 
.antelope  of  China  {Gaaella  or  Procapra  ffairt- 
roia),  with  unusually  pale  horns  and  a  ^rotrud-  . 
ing  goitre-like  crop  in  the  males  during  the 
rutting  season.  It  is  indigenous  to  the  deserts 
of  Central  Asia,  China  and  Tibet,  and  is  noted 
for    its    fleetness.      The    name    "dieren"    is 


DZIQGETAI,  dzig;ge-ii.  the  native  name 
for  the  Mongolian  wild  horse  or  wild  ass 
(Asinitt  or  Eqnui  hemionus),  also  Jcnawn  as 
die  Kiang  (q.v.),  and  sometimes  compounded 
with  the  Kulan  (Ejjitiu  or  Asintu  ottagtr). 
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Ethe  fiftli  letter  of  the  English  alphabet 
as  also  of  the  alphabets  of  Greek  and 
Latin,  and  of  all  the  European  lan- 
guages except  those  which,  as  the 
Russian,  use  the  CyrilJian  alphabet,  where 
the  £  has  sixth  place  The  cnaracter  corre- 
sponding to  E  in  Hebrew  and  other  Semitic 
languages,  as  Phcenician,  Samaritan,  Chaldsan, 
holds  the  same  relative  place  in  the  alphabets 
of  those  languages.  The  fonn  of  the  letter  t 
in  early  Hebrew  and  early  Phcenidan  was  a 
and  from  that  is  derived  the  Greek  E  (epsilon), 
which  is  the  Phcenician  character  reversed,  with 
stem  shortened  and  made  perpendicular :  this 
clKiracter  represented  in  the  Hebrew  and  other 
languages  of  western  Asia,  not  the  vowel  sound 
E  but  the  soft  breathing.  Taken  into  the  Greek 
alphabet  it  was  at  first  used  to  represent  the 
vowel  sound  e  whether  short  or  long-  but  after- 
ward the  character  H  was  employed  in  Greek 
for  the  long  e  and  was  called  eta,  while  the  £ 
received  the  name  epiilon.  The  Latins  used  the  E 
for  both  the  lone  and  short  vowel  and  adopted 
the  H  of  the  Greek  alphabet  to  denote  the 
aspirate.  The  name  and  sound  of  this  letter 
in  all  Euro))ean  languages  except  English  is  eh, 
as  in  our  interjection  of  inquiry:  long  e  in 
those  languages  is  invariably  equal  to  a  in  mate, 
and  short  (  equal  to  e  in  met:  the  long  £  of 
English  is  in  those  other  languages  expressed 
by  the  third  vowel,  I ;  thus,  English  he,  me,  lee, 
would  in  those  languages  be  written  phoneti- 
cally ki^  mi,  It.  In  the  standard  alphabet  em- 
ployed in  linguistic  science  the  vowels  o,  e,  %, 
0,  ti,  are  taken  to  represent  the  sounds  ah,  eh, 
te,  oh  and  oo,  and  are  named  accordingly.  The 
letter  E  occurs  in  English  words  far  more  fre- 
quently than  any  other  letter  of  the  alphabet: 
compared  with  A.  I,  0,  U,  its  frequency  of 
occurrence  U  as  1,000  to  728,  704,  672,  296  re- 
spectively; compared  with  various  other  letters 
it  U  as  1,000  to  770  ((),  670  (n),  392  (rf), 
,280  (e).  236  {/),  120  (b),  22  (a).  In  frequency 
of  occurrence  as  an  initial  letter  it  ranks  only 
as  eleventh  and  is  to  T  as  340  to  1,194.  One 
reason  of  the  greater  frequency  of  E  in  general 
use  is  that  it  often  lakes  the  place,  in  modem 
English  words,  of  the  vowels  a,  o  and  u  of 
Anglo- Saxon  words ;  another  reason  is  that 
final  e  is  largely  employed  to  lengthen  the 
vowel  of  a  preceding  syllable,  as  in  there,  here, 
cape,  pane;  it  is  employed  even  where  it  serves 
no  purpose  of  pronunciation  at  all,  as  in  gone, 
live,  gtve. 

E  as  an  abbreviation  is  used  for  East,  editto, 
emeritus,  and  ergo;  e.g.  and  e.c.  for  exemfili 
gratia,  and  exempli  tausS. 

In  music  E  is  the  third  tone  in  the  key  of 
C,  and  the  fifth  semitone  in  the  chromatic  scale. 
Consult  Soames,  ''Introduction  to  the  Studv 
of  Phonetics,'  and  Sweet,  'History  of  English 
Sounds.'     See  Alphabet. 


E.  C.  SPORTING  POWDER  is  a  super- 
ficially hardened,  soft-grained,  smokeless  sport- 
ing powder,  consisting,  according  to  an  analysts 
by  C.  E.  Munroe,  of  53.57  per  cent  of  soluble 
cellulose  nitrate,  1.86  per  cent  of  insoluble 
cellulose  nitrate,  3.12  per  cent  of  unconverted 
cellulose,  34.26  per  cent  of  barium  nitrate,  4.55 
per  cent  of  potassium  and  sodiuni  nitrates,  1.17 
per  cent  of  volatile  matter,  and  0.55  per  cent  of 
aurine,  the  latter  being  an  organic  coloring 
matter,  used  to  impart  ail  orange  color  to  the 

Sains.  The  manufacture,  as  carried  out  by 
e  Explosives  Company,  after  the  method  in- 
vented I^  Reid  and  Johnson,  consisted  in  plac- 
ing the  moistened,  pulped  cellulose  nitrates 
and  metallic  nitrates  in  "barrels"  where,  by 
rotation,  the  ingredients  were  mixed  and  then 
broken  up  into  rounded  grains,  which  were 
dried  and  then  sprayed  with  ether-alcohol  which 
at  first  gelatiniied  the  surfaces  of  the  grains, 
and  then  by  evaporation  left  a  hard  stdn  about 
the  grains.  The  coloring  matter  was  added  in 
the  solvent  The  grains  are  then  dried  and 
passed  through  a  sieve  in  order  to  separate  any 
grains  which  have  stuck  together  during  the 
gelatiniting  process.  No.  2  E.  C.  powder  con- 
tains a  little  camphor  and  is  treated  through- 
out the  graining  with  ether-alcohoL  This  re- 
sults in  a  harder  and  denser  powder  which 
bums  more  evenly  and  yields  a  higher  velocity 
than  No.  1  powder. 

B  PLURIBU8  UNUM,  e  ploo'ri-bus  u'nSm 
("one  from  many*),  the  motto  of  the  United 
States;  chosen  for  its  Great  Seal  10  Aug.  iTTli^ 
\iy_  Franklin,  Adams  and  Jefferson,  as  a  com- 
mittee. It  has  been  part  of  the  motto  of  the 
Geritleman'i  Magasine,  founded  1731 ;  appar- 
ently taken  by  it  from  a  sentence  in  Vtiwl's 
(?)  'Moretum,'  *color  est  e  pluribus  unus." 

EADMBR,  or  EDNXR,  a  mediaeval  church 
man,  historian  of  his  own  times  and  biogra- 
pher: he  flourished  in  the  1 1th  and  12th  cen- 
turies; d.  Canterbury,  about  1124.  He  was  a 
Benedictine  monk  and  was  the  companion, 
counsellor  andi  friend  of  Saint  Anselm,  Arch- 
bishop of  Canterbury,  whose  life  he  wrote. 
He  held  a  like  relation  to  Saint  Anselm's  suc- 
cessor, Radulphus,  or  Ralph,  till  1120  when, 
invited  to  Scotland  by  King  Alexander  I.  he 
was  nominated  bishop  of  Saint  Andrews ;  but 
went  back  to  his  monastery  because  of  a  con- 
troversy having  arisen  over  the  king's  right  to 
nominate  and  the  pretensions  of  the  arch- 
bishops of  Canterbury  to  primatial  jurisdiction 
over  the  bishoos  of  Scotland,  which  pretensions 
Eadmer  upheld.  He  was  even  wont  to  say  that 
he  would  refuse  the  highest  see  in  Scotland  if 
he  must  divest  himself  of  his  character  as  a 
monk  of  (janterbuiy.  He  wrote  'Historia 
Novorum,'  that  is,  nistory  of  recent  occur- 
rences of  his  own  times.  Besides  the  life  of 
Saint  Anselm  he  wrote  the  lives  of  three  of 
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Ansefan's  predecessors  in  tlie  primatial  see  — 
Sunt  Odd,  Saint  Dunstan  and  Saint  Bregwyn; 
also  the  lives  of  Saint  Wilfrid  and  of  Saint 
Oswald  of  York;  all  of  which  writings  have 
been  printed  in  Wharton,  'Angla  Sancta.' 
Consult  Grub,  'Ecclesiastical  History  of  Scot- 
land* (Edinburgh  1861). 

BADS,  edz,  James  Buchanan,  American  en- 
gineer :  b.  Lawrenceburg,  Ind.,  23  Mav 
1S20;  d.  Nassai^  New  Providence,  8  March 
1887.  He  began  as  a  clerk  in  a  dry-goods  house 
in  Saint  Louis  in  1833,  and  then  secured  work 
on  a  Mississippi  steamboat  in  1839.  He  early 
designed  some  useful  boats  for  raising  sunken 
steamers,  and  in  1861,  when  called  to  advise 
the  Federal  government,  constructed  within 
100  days  eight  ironclad  steamers  for  use  on 
the  Mississippi  and  its  tributaries.  He  after- 
ward built  a  number  of  other  ironclads  and 
mortar-boats,  which  were  of  considerable  serv- 
ice to  the  North.  He  built  an  arch  bridge 
across  the  Mississippi  at  Saint  Louis  1867-74. 
His  works  for  improving  the  South  Pass  of  the 
Mississippi  deUa  were  successfully  completed 
in  1875^re;  and  his  great  plan  for  deqiening 
the  river  as  far  as  the  mouth  of  the  Ohio  by 
means  of  jetties  has  been  demonstrated  to  be 
entirely  practicable.  A  later  suKgestion,  for 
the  construction  of  a  ship-railway  across  the 
Isthmus  of  Tehuantepec,  attracted  much  atten- 
tion. In  1884  he  received  the  Albert  Medal  of 
the  Society  of  Arts,  being  the  first  American 
citizen  to  whom  this  honor  had  been  awarded. 
Consult  How,  'James  B,  Eads*  (Boston 
1900). 

KAGAN,  Charles  Patrick,  American'  mili- 
tary officer :  b.  Ireland,  16  Jan.  1841.  In  1862 
be  entered  the  Union  army  as  first  lieutenant; 
in  1874  was  promoted  captain  and  commissary 
of  subsistence;  in  1892,  major;  in  1897  lieuten- 
ant-colonel; on  U  March  1898,  colonel,  and  on 
3  May,  following,  brigadier-general  and  com- 
missary-general. In  January  1899,  he  made 
remarks  concerning  General  Miles,  in  his  tes- 
timony before  the  War  Investigation  Commis- 
sion, for  which  he  was  tried  ^  court-martial 
and  sentenced  to  dismissal  from  the  army.  His 
sentence  was  commuted  by  the  President  to 
suspension  from  duty  and  honors  for  six  years. 
On  6  Dec.  1900,  he  was  restored  to  duty  and 
immediately  afterward  retired, 

EAGLE,  as  a  popular  name,  includes  several 
raptorial   birds   which  vary  in   some   respects 
from   the   strictly  defined  group   in  which  sci- 
;    has   been   wont   to   place   it     The   order 


typical  eagles,  and  the  buzzards.  Recent 
logical  demonstrations,  however,  have  led  to  the 
separation  of  American  vultures  from  the  Old 
World  vultures,  including  the  latter  in  the' 
farnily  FaUonida,  to  which  eagles  and  vultures 
belong.  This  family,  which  embraces  300  spe- 
cies of  diurnal  raptores,  is  characterized  by 
imperforate  nostrils,  legs  of  medium  length, 
and,  except  in  the  Old  World  vultures,  a 
feathered  head,  a  bill  decidedly  hooked,  the 
hind  toe  inserted  on  a  level  with  the  three 
front  ones,  and  the  claws  roundly  curved  and 
sharp.  The  sub-family  Aquitince  makes  promi- 
nent the  cutting  edge  of  the  upper  mandible. 
the  bony  shield  over  the  eye.  the  feet  heavy  and 
short,  atfaer  scutellate  or  feathered.    The  Lam- 


mergeier  (Gypaeluj  barbalui),  tamb-killcr,  or 
bearded  vulture  of  the  Alps,  the  Pyrenees,  and 
the  Himalayas,  finds  its  nearest  affinity  here. 
The  Aquilina  are  naturally  divided  into  two 
genera:  Atruita,  land  eagles,  and  Haliaetus,  sea- 
fishing  eagles.  The  former  is  feathered  to  the 
toes,  the  latter  half  way  to  the  toes. 

The  leading  specimen  of  Aguila  is  the 
golden  eagle  (A.  chrysaetus)  one  of  the  largest 
and  most  magnificent  of  its  kind,,  dark  brown 
with  purple  gloss ;  head  and  neck  brownish- 
yellow  ;  tail  rounded  and  dark  brown,  ending  in 
light  and  dark  tints.  The  length  is  about  three 
feet,  the  extent  of  wing  seven  feet.  In  North 
America  its  range  is  from  Mexico  north.  It  is 
very  scarce  in  the  United  States  but  more 
abundant  in  Onada,  where  it  is  distinguished 
PS  canodensis.  It  is  regarded  as  a  variety  of  the 
European  species,  which  seldom  occurs  in  Eng- 
land, though  more  prevalent  in  Scotland,  where 
the  demand  for  its  eggs  has  favored  its  in- 
crease. The  nest  is  usually  placed  on  some 
inaccessible  cliff,  the  eggs  are  spotted  and  do 
not  exceed  three.  Closely  allied  to  the  golden 
eagle  are  the  imperial  eagle  (<4.  mogilntk)  of 
southwestern  Europe  and  of  Asia,  ana  the  king 
eagle  (A.  hitiaca)  of  the  same  range.  The 
smallest  of  the  kind  is  the  dwarf  eagle.  (A. 
pennata)  which  measures  less  than  two  feet 
and  is  native  in  Southern  Europe,  North  Africa 
and  in  India. 

First  in  interest  among  the  sea-eagles  stands 
the  bald-headed  eagle  (Haliatlus  lencoctpha- 
(uj),  selected  as  the  national  emblem  of  the 
United  States.  Its  markings  are  familiar, 
though  the  term  "bald"  is  to  be  referred  not 
to   the   absence  of    feathers,   but   to   the   effect 

froduced  by  the  white  feathers  on  the  head 
n  size,  it  corre^Kinds  nearly  to  the  golden 
eagle,  but  it  differs  in  its  habits,  living  mainly 
upon  the  fish  which  it  seizes  along  the  sea-shore 
and  around  lakes  and  rivers.  The  nest  is  built 
on  a  high  tree  top  or  upon  a  rocky  cliff.  A 
finer  specimen  than  this  is  the  northern  sea- 
eagle  (Haliaelus  pelagicui)  of  northeastern 
Asia.  It  is  conspicuous  by  its  large  form  and 
bill,  and  by  the  contrast  of  its  main  color, 
brown,  with  the  white  of  its  shoulders,  rump 
and  tail.  The  African  sea-eagle  (H.  voctfer) 
is  a  fish-eater,  about  half  the  size  of  the  'bald- 
head,'  remarkable  for  its  color-marldngs^  being 
white  on  the  head,  neck  and  breast,  while  the 
under  parts  and  wing  coverts  are  chestnut,  and 
the  upper  parts  are  black  or  brown.  Nearly 
related  to  the  HaOaetus  is  the  fi.^hing-cagle 
(Polioaettis  ichtkyalus)  of  India  and  the  East 
Indies,  with  extremely  curved  talons,  and  liv- 
'  ing  entirely  on  fish.  In  countries  bordering  on 
the  Mediterranean  and  ranging  into  India  and 
Central  Europe,  is  the  serpent-eagle  (Circaet»s 
gallUui)  with  short  toes,  white,  brown- spotted 
under  parts,  and  dark  brown  upper  parts.  It 
feeds  upon  reptiles,  which  it  kills  and  carries 
away,  not  eating  the  game  on  the  spot,  as  do 
other  eagles.  A  buzzardlike  genus,  Helotarstu, 
is  represented  in  Southern  Africa  by  H.  ecOH- 
dalits,  the  short-tailed  eagle,  oramented  with 
maroon  and  black  plumage,  and  bright  red, 
very  short  legs. 

The  buzzard- eagles  include  some  species 
which  command  notice  from  their  great  size 
and  powerful  action  which  fairly  entitle  them 
to  their  name.  South  America,  in  the  dense 
forests  of  the  Amazon,  is  the  habitat  of  the 
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Guiana  eagle  (Mor^kniis  guianiensis)  relatively 
small,  but  with  a  tail  longer  than  that  of  almost 
any  other  species.    The  wings  are  short 


indcd,  adapting  it  to  swooping  down  with 
jal  force  upon  its  prej',  rather  than  for  lofty 
'    prolonged    flight.     From    southern    Mexico 


through  the  forests  of  Brazil,  the  harpy- 
(Thrasactus  harpyia)   has  its  home,  ana  lor 
muscular  power  is  scarcely  surpassed  by  any 
bird  of  prey  in  the  world.    It  is  larger  than  the 

f olden  eagle,  gray  in  color,  with  long  crest 
eathcrs,  a  stout,  vicious  bill,  and  talons  bi 
extraordinary  force  and  sharpness.  Though 
rapacious  and  apparently  destructive,  the  eagles 
are  useful  in  lulling  many  other  birds  which 
venture  nearer  to  farms  and  human  habita- 
tions, in  reducing  the  number  of  injurious  rep- 
tiles and  small  mammals,  and  in  helping  to 
preserve  the  balance  of  the  animal  world. 
From  the  most  ancient  times  the  eagle  has  been 
regarded  as  the  emblem  of  might  and  courage. 
Its  great  power  of  vision,  the  vast  height  to 
which  it  soars  in  the  sky,  the  wild  grandeur  of 
its  abode,  have  likewise  commended  it  to  the 
poets  of  all  nations.  It  was  associated  with 
Jupiter  in  Roman  mythology  and  was  used  on 
the  standards  of  several  Roman  legions,  whence 
it  has  descended  to  the  national  ensigns  of  Ger- 
many, Russia  and  the  United  States.  See 
BiRS,  and  consult  authorities  there  given. 

EAGLE,  a  gold  coin  of  the  United  States  of 
the  value  of  10  dollars,  or  £2  Ij.  Irf.  sterling 
in   British   currency,   the   rate  of   intern atSonal 


900  Ane.  It  was  first  coined  i 
ance  with  an  act  of  Congress,  dated  2  Jan.  179Z 
There  are  also  half  e^les  (first  coined  in 
1795),  quarter  eagles  (first  coined  in  1796), 
and  double  eagles  (first  coined  in  1S49),  of 
prt>partionate  values. 

EAGLE,  Black,  a  term  applied  to  the 
golden  eagle,  Amtila  chyrsaetus,  also  to  the 
yoting  of  the  bald-eagle.     See  Eagle. 

EAGLE,  Black,  Order  of,  a  Prussian 
order,  founded  by  Frederick  II  in  1701.  _  The 
number  of  knights  in  the  order  was  originally 
limited  to  30,  exclusive  of  the  princes  of  the 
blood  royal;  and  unquestioned  nobility  used  to 
be  required  of  all  members.  The  order  is  now 
conferred  also  for  distinguished  military  or 
dvil  service.  The  bad^e  is  a- Maltese  cross 
of  "blue  enamel  having  in  the  centre  a  circle 
with  the  monogram  F.R.  (ior Frederiirus  Rex)  ; 
the  four  arms  are  enameled  red  with  the  eagle 
of  Prussia  in  black  enamel  between  eadi  two 
aims.  It  is  worn  on  a  broad  ribbon  of  orange 
hung  across  the  left  shoulder,  and  it  is  accom- 
panied by  a  silver  star  on  the  left  breast.  The 
eagle  is  also  depicted  on  the  star,  with  a  laurel 
wreath,  a  diunderbolt  and  the  same  super- 
scription. 

EAGLE,  Red,  Order  of,  originally  called 
Order  of  the  Red  Ea^le  of  Baireuth,  and  also 
called  Order  of  Sincerity:  founded  by  the  Mar- 
grave of  Baireuth  in  170S.  The  badge  is  an 
eight-pointed  cross,  having  in  the  centre  3  me- 
dallion with  a  red  eagle  bearing  the  arms  of 
the  Hohenzollcrn  family. 

EAGLE  IN  ART  AND  SYMBOLISM. 
The  Pernians  and  other  ancient  nations  "such  as 
the  Assyrians  and  Egyptians  all  \iti1izcd  the 
ease's   form  in  art.    Xenophon  tells  us  that 


eagles  were  on  the  Persian  ensigns.  The 
ancient  armies  of  the  Romans  had  the  eagle 
carried  as  a  standard,  hence  they  used  the  term 
"e^le*  to  designate  their  legions.  In  the 
Greek  mythology  we  find  an  eagle  as  attendant 
on  Zeus;  it  hclo  in  its  claws  the  god's  lightning 
bolts  (fulmeii),  and  it  was  an  eagle  that  car- 
ried off  Ganymede  on  its  winES.  In  ancient 
times  the  eagle  was  often  considered  as  symbol 
of  the  soul's  flight  after  death.  In  early  Chris- 
tian art  the  eagle  was  nsed  to  personify  Saint 
John  the  Evangelist,  with  his  wonderful  divine 
vision  and  s|>inlual  flights.  Strange  to  say,  the 
early  Christians  often  adopted  the  pagan  carved 
gems  containing  representations  of  the  heavy- 
bearded  Zeus  and  his  eagle  as  symbols  of  God 
the  Father  and  his  Apostle,  whether  wittingly 
or  not  is  matter  for  conjecture.  One  favored 
form  in  Chri^ftian  iconography  represents  the 
Evangelist  in  human  form  but  with  an  eagle's 

When  Rome  became  an  empire  the  eagle's 
form  was  nSed  in  picturing  an  emperor's 
apotheosis.  Probably  for  this  reason  Napoleon 
Bonaparte  made  prolific  u=e  of  the  majestic 
bird  as  a  decorative  motif  in  his  palaces  «rhen 
he  became  emperor;  in  18W  he  adopted  it  as- 
ensign  for  his  victorious  armies.  'The  eagle 
to  this  day  is  almost  inevitably  present  in  war 
and  triumphal  trophies. 

In  America,  the  eagle  has  long  since  figured 
as  symbol  of  the  republic,  and  a  ten-dollar  gold 
coin  is  named  after  it. 

In  heraldry,  the  eagle  became  an  annorial 


3  be  considerably  transformed,  tt  look  c 
very  attenuated  form,  flie  displayed  vrine 
feathers  becoming  few  and  distinctly  separate^' 
so  that,  depicted  on  the  shield  of  a  longfat,  its 
outline  would  be  yisihle  a  long  distance  off.  In 
(his  heraldic  form,  Germany,  Austria,  Prussia, 
France   fas  empirel   adopted  the  eagle. 

The  dottble-neadcd  eagle  device  is  a  bearing 
in  Russian,  Austrian '  and  German  arms.  In 
the  latter  two  cases  the  twin  heads  refer  to  the 
assumption  of  power,  both  east  and  west.  This 
double-headed  heraldic  bird  (Dofpeladler)  is 
held  in  such  reverence  by  the  Teutonic  race  as 
sometimes  to  figure  'nimhed,*  that  is  with  the 
Catholic  halo  surrounding  eadi  head.  In 
Christian  iconography  a  aoui>le-headed  .eagle 
represents  Elisha,  the  propheL 

In  ecclesiastical  art  the  term  ^gle*  is 
applied  to  a  piece  of  church  furniture -~  the 
lectern  (q.v.)  (reading  desk)  of  brass  or 
carved  wood  in  the  form  of  an  ea^tle  with 
wings  displayed  to  hold  the  Bible  on  its  back. 
It  represents,  of  course,  Saint  John  the 
Evangelist    See  Lectern. 

Clement  W.  Couhbe. 

EAGLE  RAWK,  or  HAWK  BAQLB  is 
the  name  for  a  group  of  some  rather  small  and 
some  large  raptorial  birds,  closely  related  to 
AqHtla.  and  chiefly  represented  by  the  genus 
Spisaeltis.  They  are  beautifully  crestea  and 
ranf;e  in  South  Africa,  Central  and  South 
America.  A  notable  specimen  is  the  crowned 
eagle  (S.  coronatiis)  of  South  Africa,  of  me- 
dium size,  its  under  parts  buff,  banded  widi 
black,  the  head  furnished  with  a  crest  of  long, 
brown  feathers.  Of  the  same  geographical 
range  is  a  species  of  S.   {Lophoaeltts)   occipi- 
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lalis,  a  small  bird  wilh  a  crest  four  inches  long. 
In  Central  and  South  America  are  crested 
members  of  the  group,  S.  {Lophotriorchts) 
isidori  and  5'.  omalus. 

EAGLB  OWL,  an  owl  of  the  genus  Bubo 
(family  Slri^idts, homedov/liiOidei  Accipitrei'}, 
represented  m  nearly  all  parts  of  the  world  ex- 
ccpt  Australia.  Of  race  occurrence  in  Great 
Britain,  it  is  common  in  the  foot-hills  of  the 
Uial  Mountains,  and  throughout  Siberia  as  far 
as  China.  In  the  northern  Old  World  B. 
ignavut  is  one  of  the  largest  owls,  of  unsur- 
passed strength  and  daring.  The  colors  are 
black,  brown  and  white,  mottled.  A  grown 
specimen  weighs  about  eight  pounds  and  meas- 
ures 26  inches  from  bill  to  end  of  fail;  the  wing 
is  IS  inches  long,  and  the  plume  feathers,  con- 
stituting the  horns,  are  nearly  four  inches  in 
length.  It  is  the  boldest  and  most  ravenous 
owl,  and  is  a  match  for  the  eagle.  To  the 
superstitious  people  of  the  'north,  its  weird  call- 
note  sotmded  at  night  in  the  depths  of  the  for- 
est announces  the  presence  of  evil  spirits.  The 
great  horned-owl  of  America  (B.  virginionus) 
bears  a  general  likeness  to  its  European  con- 
gener, though  smaller  in  length  of  Dody  and 
wing.  The  colors  are  the  same  but  differently 
arranged.  The  lower  parts  are  barred  rather 
than  spotted,  the  breast  and  throat  are  marked 
with  a  large  white  patch,  and  a  black  ring  is 
stamped  on  the  disc  of  the  face.  Like  the 
European  species,  it  preys  upon  hares,  large 
ground  birds,  rats,  mice,  reptiles  and  fish,  and 
besides  on  the  young  of  the  American  turkey, 
EAGLE  PASS,  Tex.,  town,  counW-seat  of 
Mavefick  County;  on  the  Rio  Grande  River, 
the  Mexican  International  and  the  Southern 
Pacific  railroads;  about  15  miles  southwest  of 
San  Antonio.  The  principal  occupations  are 
coal -mining,  agriculture  by  irrigation,  stock- 
raising,  and  the  manufacture  of  lumber  and 
bricks.  There  is  active  trade  in  hides,  wool  and 
cattle.  Eagle  Pass  is  the  port  of  entr^  for  the 
Saluria  district,  and  as  such  enga^d  m  exten- 
sive trade  with  foreign  ports  during  the  Civil 
War.  The  chief  structure  is  the  Federal  build- 
ing. The  government  is  under  the  commission 
plan.     Pop.  3,536. 

EAGLE  RAY,  a  fiah  of  the  order  Raia,  of 
which  the  torpedo  and  the  string-ray  are  fa- 
miliar members,  and  associated  with  the  sea- 
devil  in  the  family  Myliobatida.  It  is  a  flat  fish 
^vitb  a  very  broad  disc  distii^uished  by  pec< 
toral  Ans  which  continue  to  the  snout  and  then 
reappear  at  the  extreme  end  o£  the  head.  The 
tail  IS  long  and  slender  like  a  whiplash.  The 
teeth  are  nat  for  crushing  crabs  and  for  grind- 
ing shells.  Though  much  smaller  than  the  sear 
devil,  which  is  sometimes  immense,  the  eagle 
ray  often  attains  a  considerable  size.  It  brings 
forth  its  young  alive  and  inhabits  tropical  or 
subtropical  waters. 

EAGRE,  a  Norse  word  signifying  a  formid- 
able influx  and  surging  of  the  tide,  the  same 
as  bore  in  a  river,  as  in  the  Severn  and 
Houghly  rivers  and  theBayof  Fundy.  SeeBosE. 
EAKINS,  ekfnz,  Thomas,  American  artist: 
b.  Philadelphia,  25  July  1844.  He  was  a  pupil  of 
G^rome.  He  has  been  professor  in  several  art 
schools,  lecturing  there  on  anatomy  and  paint- 
ing. Among  his  works  arc  many  pictures  of 
American  domestic  scenes,  out-of-door  sports. 


portraits  and  several  large  canvases,  such  as 
Dr.  Gross  and  Dr.  Agnew  at  their  clinics.  His 
best  work  is  conceded  to  be  the  'Clinic  of  Pro- 
fessor Gross'  (now  at  Jefl'crson  Medical  Col- 
lege), painted  with  careful  attention  to  detail 
and  good  imagination.  Other  noteworthy  works 
are  *Chess  Players'  (Metropolitan  Museum, 
New  York);  'The  Crucifixion'  (Overbrook 
Seminary);  'The  'Cello  Player'  (Pennsylvania 
Academy  of  Fine  Arts);  'The  Mother';  <A 
Bohemian'  (1913),  He  did  some  minor  pieces 
for  sculptor  models,  and  also  designed  the 
horses  of  the  Brooklyn  Soldiers  and  Sailors 
Monument  and  the  relief  designs  on  the  Battle 
Monument  at  Trenton. 

EALING,  ellng,  England,  town,  and  also  a 
parliamentary  division  of  Middlesex,  the  for- 
mer a  few  miles  west  of  London.  The  town 
has  a  free  library,  science  and  art  schools  and  a 
training  college  for  teachers  of  the  deaf.  Pop. 
of  town  33,031 ;  of  the  parliamentary  division 
about  72,000. 

EAHES,  emz,  Charles,  American  law7cr 
and  journalist:  b.  New  Braintree,  Mass.,  20 
March  1812;  d.  Washington,  D.  C,  16  March 
1S67.  He  was  graduated  at  Harvard  in  1831, 
and  began  the  study  of  law.  After  accepting  a 
position  in  the  Navy  Department  at  Wasnineton 
m  1845,  he  took  editorial  charge  of  the  Wash- 
ington Union.  He  was  sent  by  President  Polk 
as  United  Stales  Commissioner  to  the  Sand- 
wich Islands  and  afterward  became  United 
States  Minister  to  Venezuela,  under  President 
Pierce.  Returning  in  1858  he  gained  a  great 
reputation  as  a  lawyer  in  admiralty  cases. 

EAMES,  Emma,  American  operatic  prima 
,  donna:  b.  Shanghai,  China,  13  Aug.  1867.  She 
studied  music  in  Boston  and  Pans,  sin^ng  in 
chnrches  and  concerts  in  the  former  city  and 
making  her  d£but  in  grand  opera.  Pans,  13 
March  18S9,  in  'Juliette,'  appearing  in  grand 
opera  at  the  Covent  Garden.  London,  1891,  and 
in  New  York  the  same  year,  since  which  time 
she  has  been  a  popular  member  of  grand  opera 
companies  in  Europe  and  America.  She  mar- 
ried the  well-known  artist,  Julian  Story,  1891, 
but  was  divorced  in  1907.  In  1911  she  married 
Emilio  de  Gogorza  of  Paris.  She  created  the 
role  of  Colombe  in  Saint-Saens'  "Ascanio*  and 
the  title  part  in  'Zaire'  by  De  la  Nux.  Her 
repertoire  includes  roles  in  French,  Italian, 
Spanish.  (German  and   English. 

EAHES,  Wilberforce,  American  bibliog- 
rapher: b.  Newark,  N.  J.,  12  Oct  1855.  He  has 
lon^  been  prominent  in  bibliographical  matters, 
having  been  assistant  at  the  Lenox  Library, 
New  York,  1885;  assistant  librarian  1892;  libra- 
rian 1893-95,  when  upon  the  consolidation  of 
the  Astor  Library  and  Tilden  Trust  as  the  New 
York  Public  Library,  Astor,  Lenox  and  Tilden 
Foundations,  he  became  librarian  of  the  Lenox 
branch.  He  edited  volumes  15-20  of  'Sabin's 
Dictionary  of  Books  relating  to  America' 
(1885-92).  Among  his  works  are  'Bibliog- 
raphies of  the  Bay  Psalm  Book'  (1885);  of 
'Ptolemy's  Geography*  (1886),  and  of  'Sir 
Walter  Raleigh'  ;  bibliographic  notes  on  'Eliot's 
Indian  Bible'  (1890),  reprmted  from  'Filling's 
Indian  Biographies,'  and  a  bibliographic  ac- 
count of  the  early  catechisms  of  New  England 
(1898).  He  edited  'John  Eliot's  Logick 
Primer  1672'  (1904);  'Humble  Request  of 
(kiveroor  Winthrop  and  the  Company,   1630' 
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(1905).  He  contributed  a  list  of  catalogues, 
etc.,  published  for  the  EnBlish  book  trade  from 
1595-1902  lo  Growoll's  'Three  Centuries  of 
English  Booktrade  Bibliography'  (1903).  He 
compiled  for  the  New  York  Public  Library  a 
list  of  maps  of  the  world  (1904). 

BAHES,  William  S.,  American  architect: 
b.  Qinton,  Mich.,  4  Aug.  1857;  d.  5  March 
1915.  He  received  his  education  at  Washing- 
ton University  and  at  the  Ecole  des  Beaux- 
Arts,  Paris,  and  at  Rome.  He  settled  at  Saint 
Louis,  Mo.,  and  there  practised  his  profession 
after  1862,  where  he  also  served  as  deputy 
commissioner  of  public  buildings  in  1881-83. 
In  1904  he  represented  the  United  Slates  at  the 
International  Congress  held  at  Madrid,  S])ain. 
In  1904-05  he  was  president  of  the  American 
Institute  of   Architects. 

BAR,  Aoatomy,  Physiolo^  and  DiaorderB 
of  tha.  In  most  of  the  animal  creation  the 
vibrations  which  we  term  sound  have  special 
portions  of  the  body  for  their  recognition, 
more  or  less  precise;  although  in  the  lower 
forms  every  part  of  the  simple  or^nism  may 
respond  to  them  in  some  degree.  The  earliest 
separation  of  a  distinct  organ  of  equilibrium 
rather  than  of  hearing  is  seen  in  the  Medusa, 
of  which  the  common  nettle  of  the  salt  waters 
is  a  well-known  example.  Here  we  find  certain 
of  the  tentacles  provided  with  delicate  cells  hav- 
ing hair-like  projections  and  enclosing  a  chalky 
concretion,  (he  otolith  (Fig.  1),  This  struc- 
ture of  a  tiny  vesicle  with  single  or  multiple 
otolithic  contents  (Fig.  2),  connected  with  the 
more  sensitive  or  distinctly  nervous  portions 
of  the  organism  may  be  regarded  as  the  funda- 
mental form  of  the  ear;  but  it  must  be  ques- 
tioned whether  the  otolith  apparatus  has  a 
really  auditory  function  or  is  wholly  concerned 
with  the  equilibrium  or  static  sense,  the  stony 


Pia  1.— 1.  Hun  at  Ihs  hair-cdlU;  1.  OtoUth;  3.  S«nsieiit 

concretions  serving  like  plummets  to  indicate 
ihe  direction  of  gravitation.  As  it  develops,  it 
lakes  on  more  and  more  complicated  forms 
of  fluid-containing  sacs  deserving  the  name  of 
■labj-rinth,"  in  which  chalky  particles  (often  of 
special  crystalline  form)  lie  m  close  relation  to 
'hair-cell s,"  —  as  we  term  these  structures  with 
their  delicate  prolongations.    A  nerve,  more  or 


less  defined,  passes  to  the  sac  (Fig.  3)  and 
connects  it  with  the  sensory  centres,  which  in 
the  vertebrates  and  some  of  the  higher  inver- 
tebrates may  be  called  brain-centres.  This 
apparatus  is  in  the  vertebrates  embedded  in  the 
cartilage  or  bone  on  either  side  of  Ihe  head; 
and  in  those  creatures  which  do  not  live  in  the 
water,  accessory  apparatus  is  present  to  help 


Otolith;  2.  Hnir-alli  directed  tomrd  «vitT', 
3.  N(tti».ce11l. 

the  air- vibrations  to  the  fluid  (*endo- 

lymph*)  of  the  labyrinth.  As  we  pass  up  the 
scale  of  animal  life  the  organ  of  equilibrium 
is  found  more  distinct  from  that  of  hearing; 
and  thus  in  the  lowest  fishes  we  find  that  the 
sac  assumes  a  ring-form  (Fig.  4)  by  reason 
of  the  formation  of  a  semi-circular  canal  with 
a  pear-shaped  widening  or  ampulla  at  either 
end.  In  these  the  nerve  terminates  in  hair-cells 
without  otoliths;  while  between  these  a  large 
portion  of  the  sac  receives  the  main  nerve- 
supply  at  a  prominent  "macula"  supplied  with 
hair-cells  and  otoliths.  A  second  and  a  third 
semi-circular  canal,  each  with  its  own  ampulla 
and  nerve,  is  found  in  the  higher  forms,  'and 
the  main  sac  divides  into  two  increasingly  sep- 
arate portions  with  separate  nerve-supply.  One 
of  these  portions  communicates  with  the  semi- 
circular canals  while  the  other  is  connected 
with  a  tubular  outgrowth,  which  in  the  high- 
est forms  coils  into  a  spiral  and  is  encased  in 
a  snail-shell  covering,  which  gives  it  the  name 
of  "cochlea."  The  nerve  passing  to  this  becomes 
highly  developed  and  the  end-organ  is  greatly 
elaborated  into  an  apparatus  generally  called 
after  its  discoverer,  "Corti's  organ;'  (F"ig.  7). 
Around  this  essentia!  apparatus  more  and  more 
complex  protective  envelopes  and  spaces  filled 
with  "perilymph"  have  been  developed;  while 
accessory  apparatus,  called  middle  and  external 
ear,  have  be*en  formed  to  aid  in  the  conduction 
of  sound-waves  to  the  percipient  contents  of 
the  labyrinth. 

The  development  thus  roughly  traced  in  the 
ascending  scale  of  animals  can  be  still  more 
perfectly  seen  in  the  development  from  the  ovum 
of  the  embryo  of  the  higher  forms.  Here  we 
see  a  portion  of  the  external  surface  dip  in- 
ward as  a  pit,  become  separated  as  a  closed  sac 
beneath  the  surface,  undergo  the  elaboration 
described,  secure  nerve-connection  with  the 
brain  and  at  such  points  of  communication  de- 
velop its  hair-cells  and  otoliths.  Origiiully  a 
spherical  sac,  its  complexity  soon  merits  its 
name  of  labyrinth  and  this  membranous  laby- 
rinth gives  form  to  a  surrounding  labyrinth  of 
cartilage  or  bone,  which  has  been  longer  known 
and  studied  (12,  Fig.  9). 

Taking  the  human  ear  as  representing  that 
of  all  the  higher  vertebrates  and  as  an  elab- 
oration of  that  of  lower  animals,  we  find  an 
acoustic  nerve  emerging  from  each  side  of  the 
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pons  or  lower  back  of  the  brain,  to  p&fs,  in 
close  association  with  the  nerve  giving  motion 
to  the  face,  into  the  stony-hard  innermost  part 
of  the  temporal  bone  which  encloses  the  ear. 
The  facial  nerve  passes  on  through  and  prac- 
tically has  but  accidental  relation  to  the  ear,  but 
may  be  paralyzed  by  involvement  in  tympanic 
disease.  The  acoustic  nerve,  containing  nerves 
for  the  equilibrium^orgaii,  divides  ana  is  dis- 


caused  loss  of  hearing  for  c 


paratus  we  find  a  conditcling  apparatus  of  ex- 
ternal and  middle  ear  (Fig.  9).  The  outer  ear 
is  formed  by  the  in-growth  of  a  pit  of  the 
skiu-surface  to  constitute  an  external  auditory 
canal,  around  the  edge  of  which  gristly  projec- 
tions raise  the  sldn-covering  into  the  prominent 
but  unimportant  feature  to  which  the  name 
•ear*  is  commonly  applied.  The  inward  growth 
of  the  canal  brings  its  bottom  into  close  relation 
with  the  middle  ear,  so  that  only  a  thin  parti- 
tion, "the  drumhead,"  intervenes.  The  middle- 
ear  is  an  outward  development  of  the  mouth-  ' 
cavity,  which  hollows  out  the  tissues  between 
^c  external  and  internal  ears  —  forming  the 


t  the  bottom  of  the  external  canal,  and  other 
air-spaces,  'mastoid  cells,'  of  less  constant  pres- 
ence and  form  and  of  doubtful  value,  but 
notable  because  of  serious  disease- conditions  to 
which  ihey  are  subject.  Two  'windows"  make 
communication  between  the  middle  and  internal 
ear,  both  closed  b^  membranes  shutting  in  the 
fluids  of  the  labynnth  —  that  dosing  the  lower 
■round  window"  being  called  the  secondary 
tympanic-membrane.  The  upper  or  'oval 
'    '      '  ■  ■    '  '       '      '         ■  tte  oJ  .1. 
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tributed  lo  the  various  parts  of  the  labyrinth. 
At  each  point  of  its  distribution  cells  with 
hair-like  projections  form  end-organs  through 
which  impres.iions  are  received  to  be  conveyed 
to  the  brain.  Three  of  these  points  are  in  the 
three  pear-shaped  swellings  of  the  semi-circular 
canals,  each  of  which  is  at  righi  angles  to  the 
others,  so  that  motion  of  the  head  in  whatever 
direction  can  act  upon  the  fluid  in  -one  or  more 
of  these  canals  and  thus  be  anat^Ecd  and  re- 
ported to  the  equilibrium  center  m  the  brain. 
Two  are  in  the  two  vestibular  sacs,  and 
the  most  elaborate  is  where  the  real  acoustic 
nerve  enters  the  base  of  the  snail-shell  (Fig.  8), 
and  is  distributed  to  the  highly  elaborated  or^n 
of  Corti,  here  located.  This  consists  of  a  fairly 
orderly  arrangement  of  hair-cells  without 
otoliths,  supported  by  curiously  modified  cells 
of  like  origin  (Fig.  7),  all  resting  upon  a  deli- 
cate 'basilar  membrane'  narrowest  below  and 
broadest  above,  which  winds  spirally  frwn  the 
bottom  to  the  top  of  the  shell-like  cochlea,  and 
is  formed  of  parallel  transversely  stretched 
fibres.  Here  we  have  an  apparatus  comparable 
to  the  strings  of  a  harp  or  piano;  and  just  as 
each  string  of  a  musical  instrument  can  vibrate 
in  accord  with  those  attuned  to  it  in  another 
and  can  even  repeat  the  tones  of  an  inaudibly 
distant  instrument  with  which  it  is  connected 
by  a  wire ;  so  there  is  much  to  support  Helm- 
holtz's  claim  that  each  fibre  of  the  basilar 
membrane  is  a  cord  tuned  to  a  certain  pitch 
and  vibrating  responsive  to  any  tone  of  that 
exact  pitch  which  reaches  it.  This  serves  to 
excite  a  special  hair-cell  resting  upon  it  and 
send  a  nerve-impulse  along  the  ultimate  nerve- 
fibril  of  which  this  forms  the  terminus.  Cer- 
tainly the  apparatus  in  form  and  elaboration 
meets  most  of  the  requirements  of  such  a 
theory  and  its  partial  destruction  by  disease  has 


:  the  force  while  lessen- 
ing the  amplitude  of  the  vibrations  of  the  drum- 
head and  thus  aids  the  transmission  of  waves 
of  sound,  especially  of  low  tones,  from  the  air 
to  the  internal  fluids.  The  higher  animals  move 
the  external  ears  as  an  aid  in  locating  sounds, 
but  the  muscles  effecting  this  are  rudimentary 
in  man  and  the  external  ear  can  be  lost  with 
little  recognizable  impairment  of  hearing.  More 
important,  although  of  ill> determined  working, 
are  the  muscles  moving  the  little  bones  of  the 
drum-cavity;  one,  the  drumhead  tensor,  draw- 
ing in  the  hammer-handle  and  thus  tightening 
the  drum-membrane  to  which  it  is  attached,  and 


pcmeriof  ampulla  i 
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one  acting  on  the  stirrup.  Even  the  drumhead 
and  chain  of  little  ear-bones  can  be  actually  or 
virtually  destroyed  with  preservation  of  a  large 
part  of  the  hearing;  but  their  presence  in  dam- 
aged condition  may  be  a  serious  obstacle  lo  use- 
ful function  by  impeding  sound-conduction. 

The  upper  and  lower  limits  of  human  hear- 
ing are  somewhat  in  dispute,  but  it  is  fairly  safe 
to  say  that  tones  of  32  double  vibrations  per 
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second  and  up  through  10  octaves,  should  be  au- 
dible to  a  healthy  ear.  If  a  cog-wheel  touching 
a  card  or  other  elastic  plate  be  turned  with  in- 
creasing speed  the  individual  strokes  or  vibra- 
tions can  be  distinguished  up  to  16  per  second; 
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then  they  blend  and  a  continuous  tone  is  pro- 
duced ;  but  Ihe  tone  heard  may  be  an  overtone 
and  not  that  of  16  per  second  as  is  often 
claimed.  Through  the  thin  young  drumhead 
or  one  having  an  opening  in  it,  still  higher 
tones  can  be  heard,  possibly  up  to  55,000  vibra- 
tions; but  age  and  aisease  easily  effect  changes 
which  bar  out  these  high  and  relatively  weak 
tones :  yet  it  is  striking  to  note  how  well  they 
may  be  heard  by  those  deaf  to  ordinary  speech. 
Those  unable  to  enter  general  conversation  by 
reason  of  impairmeni  of  the  conducting  appa- 
ratus may  often  hear  the  same  voice  readily 
over  the  telephone,  which  transposes  it  to  a 
higher  key;  and  some  much -advertised  hearing- 
helps  have  their  value  as  portable  telephone 
lines:  Human  speech,  the  hearing  of  which 
is  in  civilized  life  the  most  important  use  of 
the  ear,  has  a  range  from  near  the  lowest  limit 
of  perception  in  the  sound  of  R  to  some  4,000 
vibrations  per  second  in  the  sibilants  S  and  X. 
We  have  in  speech,  therefore,  with  its  easy 
gradations  of  intensity  from  faint  whispers  to 
ioud  shouts,  a  ready  means  of  testing  the  hear- 
ing and  measuring  its  defects.  Variable  as  are 
voices  or  even  the  same  voice  within  its  range, 
it  constitutes  our  best  practical  test  of  the  de- 
gree of  deafness.  Generally  the  faintest  arlicti- 
late  whisper  should  be  heard  at  arm's  length 
and  a  loud  "stage  whisper"  50  feet  or  more. 


The  numbers  up  to  100  make  good  tests  if 
rightly  selected  and  should  be  spoken  dearly 
with  the  "reserve-air*  which  can  be  expelled 
from  the  lungs  after  an  ordinary  "tidal  expira- 
tion" ;  and  they  should  be  repeated  by  the  per- 
son examined  in  evidence  that  they  have  been 
correctly  heard.  The  watch  is  a  very  variable, 
limited  and  imperfect  lest,  which  may  be  ill- 
heard  by  ears  otherwise  perfect,  well-beard  by 
bome  with  hi  tie  useful  hearing  and  imagined 
or  falsely  claimed  to  be  audible  when  it  is  not, 
in  a  way  not  always  easy  of  detection.  All 
measurements  of  hearing  for  sounds  or  speech 
should  be  made  with  the  eyes  screened  from 
seeing  the  approach  of  a  sounding  body  or 
■reading  the  lips'  as  many  deaf  persons 
do  most  successfully,  yet  at  times  uncon- 
sciously. Medically,  the  best  tests  of  hearing 
are  by  speech  and  by  tuning-forks  —  the  latter 
serving  not  only  to  measure  the  hearing  or  loss 
of  it,  but  to  locate  the  seal  of  trouble  as  a 
prime  requisite  to  successful  effort  for  its  re- 
covery. A  'continuous  tone-series*  of  tuning- 
forks  or  other  instruments  may  be  used  by  the 
expert  to  test  the  entire  10  or  more  octaves; 
and  the  aurist  should  always  have  several  forks, 
although  much  may  be  learned  with  a  single 
one.  A  fork  of  200  to  500  double  vibrations 
per  second  is  the  most  useful  and  should  be 
seven  or  more  inches  in  length  and  weigh  as 
many  ounces:  the  latter  is  important  as  the 
loudness  and  duration  of  tone  depend  upon  it 
One  of  30  10  5C  and  one  of  2.000  double  vibra- 
tions should  also  be  used,  while  intermediate 
tones  have  value.  The  lower  forks  should  have 
thickened  ends  or  damps  or  pieces  of  rubber- 
tubing  on  the  tips  to  damp  the  'over-tones.* 
which  may  be  heard  by  ears  to  which  the  funda- 
mental note  is  inaudible.  The  forlf  should  be 
struck  by  falling  of  its  own  weight  through  its 
own  height  upon  a  rather  dead  surface  such  as 
the  top  of  the  knee,  and  will  thus  ^ve  a  lone 
of  fairly  constant  strength;  and  testing  a  num- 
ber of  normal  ears  will  show  for  each  fork  at 
what   distance  or    for   how   many  seconds   it 


should  be  heard  after  a  standard  blow.  Thus 
if  a  fork  which  a  normal  ear  hears  at  IS  inches 
or  for  100  seconds  is  heard  by  a  deaf  ear  only 
5  inches  or  for  30  seconds.  5:15  or  30:100  fairly 
represents  the  fraction  of  hearing  remaining." 


•NOTB— Strict 


.  (he  bsuing  ia  ai  the  t 


Digitized  =1  Google 


Ears  with  impairment  of  the  percipient  appa- 
ratus of  the  intemal-ear  hear  high  sounds  rela- 
tively less  as  a  rule ;  those  with  the  more  usual 
conduction -de  feci  hear  low  tones  worse.  A 
case  of  "nerve-deafness*  may  hear  no  sound 
from  the  2,000  fork  — a  case  of  tjTnpa 
"*  -    ".,   _i,i,.,..^k 
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A  whistle  devised  by  Galton  ^ving  tones  from 
4,000  up  to  32,000  double  vibrations  is  a  practical 
and  useful  aid  in  studying  the  upper  fimits  of 
hearing,  as  are  the  steel  rods  suspended  by 
threads  introduced  by  Kocnig,  since  tuning-forks 
of  such  a  pitch  are  unusual  and  costly.  All  of 
these  tests  should  be  made  at  the  side  of  the 
head,  but  not  so  near  that  they  may  be  felt 
instead  of  heard.  The  other  car  may  need  to 
be  closed  with  a  down  cushion  or  other  ade- 
quate cover  and  we  must  avoid  several  "deaf- 
spots'  nearly  opposite  the  opening  of  the  canal 
where  the  sound-waves  by  interference  are 
weakened  or  lost. 

Thus  far  we  have  considered  tests  of  the 
hearing  for  sounds  comint;  through  the  air  in 
the  nsual  way;  but  if  the  handle  of  a  vibrating 
tuning-fork  or  other  sounding  instrument  be 
rested  upon  the  head  it  will  be  heard  through 
the  bone,  and  the  sound  will  generally  be  much 
louder  if  the  fingers  are  stuck  into  the  ears. 
If  only  one  ear  be  stopped,  it  will  be  heard 
louder  in  this  ear— so  much  so  that  the  other 
generally  fails  to  rece^nize  its  vibration,  even 
though  the  fork  is  resting  close  behind  or  above 
it  Normally  this  "bone-conduciion"  is  oniy 
half  as  loud  as  •air-conduction" —  the  fork 
which  should  be  heard  for  100  seconds  through 
the  air  in  front  cf  the  car  is  heard  but  45  when 
resttng  behind  it.  It  can  usually  be  heard  from 
the  brid(!C  of  the  nose  or  the  teeth  after  it  has 
become  inaudible  back  of  the  ear;  but-  when 
unheard  here  it  should  be  audible  for  a  further 
period  if  held  close  outside  of  the  canal-open- 
ing. Yet  disease-conditions  can  affect  the  mat- 
ter like  stuffing  the  fingers  in  the  ears ;  the 
obstructions  in  the  condticling  apparatus  which 
bar  out  in  greater  or  less  degree  the  outside 
a  if- vibrations  shut  in  and  echo  back  upon  the 
percipient  apparatus  sounds  produced  or  con- 
ducted within  the  head.  The  deafer  ear  may 
hear  the  sound  by  bone- conduct  ion  better  than 
its  fellow.  More  than  this  — it  can  often  hear 
better  than  a  normal  car,  perceiving  dtroii^ 
the  bone  for  55  seconds,  perhaps,  the  vibrations 
which  ought  to  be  heard  for  only  45.  With 
this   generally  goes  a   marked   loss   of  hearing 


through  the  air,  which  may  be  reduced  from 
100  seconds  to  40,  20  or  less.  Under  such  con- 
ditions bone- con  due  lion  will  be  better  than  air- 
conduction  and  the  sound  will  be  louder  as  well 
as  longer  when  resting  on  the  head.  This  con- 
stitutes Rinne's  or  Schwabach's  test  and  is 
simplified  by  resting  the  handle  of  the  lightly 
vibrating  fork  back  of  the  ear  and  then  plac- 
ing it  outside  the  opening  with  the  question 
•louder  back  or  front,  front  or  back?"  The 
perception  through  the  bone,  especially  at  the 
bridge  of  the  nose,  ought  to  be  nearly  the  same 
in  duration  as  the  feeling  of  the  vibrations  by 
the  examiner's  fingers;  and  Gardiner  Brown 
saved  time  and  confusion  by  noting  how  many 
seconds  before  or  after  his  fingers  lost  the 
vibration,  it  cea.^ed  (o  be  heard  in  the  ear. 
Bone-conduction  may  greatly  preponderate,  in 
evidence  of  the  conductive  defect  in  an  ear 
with  marked  loss  of  air- conduction,  and  yet 
this  test  or  Schwabach's  timing  will  show  that 
the  perceptive  apparatus  is  also  defective  and 
loses  the  sound  sooner  than  normal,  instead 
of  having  it  exaggerated.  So  we  must  test  the 
actual,  as  well  as  the  relative,  perception 
through  the  bone. 

Another  delicate  and  important  test  may  be 
here  mentioned.  The  drum-cavity  communi- 
cates with  the  throat  back  of  the  nose  by  a 
trumpet-shaped  tube  called  after  its  descnber 
Eustachius.  This  serves  as  a  drain  for  the 
removal  of  any  mucus  ■  from  the  drum-cavity 
and  as  a  ventilating  passage  for  maintaining 
equal  air-pressnre  on  each  side  of  the  drum- 
head. It  is  really  a  slit  habitually  closed,  but 
opens  in  (he  act  of  swallowing  or  yawning, 
from  the  action  of  the  muscles  lifting  the 
palate.  If  a  sounding  tuning-fork,  then,  is  held 
before  the  nostrils  as  the  patient  swallows  there 
should  be  a  brief  opening  of  these  tubes  permit- 
ting freer  passage  of  the  sound  to  the  ear: 
We  thus  determine  the  normal  action  or  its 
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lack    in     these    very    essential    parts    of    the 
apparatus. 

This  proper  ventilation  of  the  drum-cavity 
is  needful  for  perfect  function.  It  is  said  that 
the  head  of  the  military  drum  will  split  if  there 
is  no  opening  in  the  side ;  and  certainly  a  stuffed 
Eustachian  tube  makes  all  concussions  painfid 
if  not  damaging  to  the  drum-membrane.    Any 
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excess  o[  pressure  within  interferes  with  the 
freedom  of  the  windows,  while  any  lack  of  air 
makes  pressure  on  the  outside  preponderant, 
forcing  in  the  drumhead  and  through  the  chain 
of  bones  pressing  upon  the  labyrinth.  More 
than  this,  if  the  partial  vacuum  in  the  drum- 
caviiy  is  increased  through  absorption  of  the 
unrenewed  air  by  the  moist  lining,  the  drumhead 
becomes  stretched  until  it  collapses  into  contact 
with  the  inner  wall,  or  the  walls  congest  and 
swell  to  fill  the  space  or  else  fluid  is  poured 
out  to  occupy  the  cavity.    Generally  all  of  these 


results  a 

this  con  -       .  - 

So,  too,  interference  with  the  freedom  of  the 
breathing  through  the  nose  unfavorably  affects 
the  ears.  If  one  holds  the  nose  and  blows,  air 
will  be  forced  up  the  tul>es  into  the  drum-cavi- 
ties, and  swallowing  motions  have  to  be  made 
to  relieve  the  distention.  If  this  swallowing  is 
done  while  the  nose  is  held  dosed,  stronf^  suc- 
tion is  exercised,  making  partial  vacuum  m  the 
drum-cavity,  and  this  occurs  when  cold-lakiiig 
stuffs  up  the  nose  or  tonsillar  enlargement  nar- 
rows the  upper  throat  just  behind  it.  It  is  not 
surprising,  then,  to  find  that  two-thirds  of  ear- 
patients  nave  middle-ear  trouble,  only  one- 
fourth  cxtemal-ear  affections  and  in  hardly  one- 
tenth  is  the  percipient  nervous  apparatus  at 
fault  This  explains  why  much  of  the  treat- 
ment of  ear-diseases  must  be  directed  to  or 
through  the  nose  and  throat  in  the  effort  to 
restore  free  ventilation  and  repair  the  injury  due 
to  the  lack  of  it.  The  unfavorable  influences 
are  often  slow  and  insidious  in  action;  deafness 
may  be  advanced  in  one  ear  without  attracting 
the  notice  which  any  defect  of  the  second  ear 
quickly  forces  upon  die  attention ;  and  treatment 
must  DC  long  continued  if  it  is  to  retrace  much 
of  the  course  by  which  the  affection  has  passed 
to  its  later  stages.  Discouragements  are  fre- 
quent, and  the  conscientious  aurist  has  to  tell 
nis  patient  that  only  the  recent  losses  can  prob- 
ably be  recovered,  and  that  ill-health  or  recur- 
rent cold-takings  may  offset  his  best  efforts. 
Yet  many  of  these  cases  lend  to  grow  steadily 
worse  unless  judiciously  treated  and  a  gain, 
however  slight,  is  better  than  a  loss.  Mere  in- 
flation of  air  up  the  Eustachian  lube  by  the  Po- 
litzer  bag  or  the  catheter  can  aid  the  earlier 
stages;  hut  in  chronic  conditions  intratympanic 
medication  must  be  used  to  stimulate  the  lining 


of  the  dnim-cavity  and  retrace  the  steps  by 
which  it  has  become  thickened  and  stiffened. 

Accompanying  the  defect  of  hearing  tor  out- 
side sounds  there  may  be  greatly  increased  hear- 
ing of  noises  within  the  head.  Every  one  hears 
a  singing  in  the  ear  when  a  shell  or  other 
resonator  is  held  against  it;  and  similar  results 
often  follow  any  thickening  and  stiffening  of 
the  conducting  apparatus.  Tinnitus,  as  the  sub- 
jective sound  is  called,  may  be  due  to  many 
causes,  however,  and  its  relief  is  often  difficult. 
Generally  a  perception  of  the  sounds  of  the 
blood-circulation,  it  may  be  caused  by  charges 
in  the  blood  itself  in  anaemia,  by  overaction  of 
the  heart,  by  brain -pressure  due  occasionally  to 
Stuffiness  of  the  upper  nasal  passages,  as  well 
as  to  more  local  affections.  U  is  usually  worse 
when  lying  down  and  in  a  silent  place,  since 
outside  noises  and  occupation  of  mind  and  body 
make  it  less  noticeable ;  but  it  is  in  some  cases 
unceasing  and  intrusive,  seeming  to  bar  out 
other  hearing,  and  may  be  almost  maddening. 
In  its  milder  forms  it  is  annoying  and  excites 
apprehension  of  deafness  or  of  hra  in -disease, 
with  which  it  is  known  to  be  sometimes  asso- 
ciated ;  but  its  many  causes,  often  wholly  trivial, 
must  be  remembered  ajid  rational  measures  em- 
ployed for  its  relief.  As  stuffing  of  the  Eus- 
tachian tubes  or  tension  of  the  drumhead  and 
chain  of  bones  arc  its  common  causes,  much  re- 
lief can  often  be  gained  by  simple  hot  gargling 
to  free  the  former,  or  gentle  massage  of  the 
drum-structures,  as  may  be  well  done  vnth  the 
hands. 

A  curious  characteristic  of  con  duct  ion -de- 
fects is  the  ability  to  hear  better  in  a  noise,  often 
better  than  normal  ears.  A  person  deaf  to  ordi- 
nary speech  in  a  quiet  place  will  hear  on  a  train 
much  that  is  inaudible  to  persons  nearer  the 
speaker.  One  with  nerve-deafness  will  be  un- 
duly disturbed  by  other  noises,  although  perhaps 
s  of  defects  in  a  still  place. 


tofotm. 

Only  less  important  than  freedom  of  the 
Eustacnian  tube  is  a  healthy  free  condition  of 
the  externa]  canal.  This  is  lined  with  skin  and 
supplied  with  glands  like  the  sweal-glands  else- 
where, but  furnishing  the  car-wax  or  cerumen, 
which  consists  of  the  dead  skin-scales  and  oily 
material.  The  purpose  of  this  seems  to  be  to 
arrest  by  its  stickmess  the  entrance  of  dust, 
small  insects,  etc.,  from  outside;  but  it  serves 
a  more  useful  purpose  in  cleansing  the  ear.  The 
growth  of  new  skin  is  most  active  at  the  centre 
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of  the  drumhead  and  is  there  rapid  enou^  to 
spread  out  over  the  membrane,  moving  the  older 
cells  before  it  by  a  glacier -progress  which  car- 
ries them  beyond  the  margin  and  out  upon  the 
Avails  o(  die  canal  before  they  become  effete 
enough  to  be  thrown  off.  Hence  the  normal 
drumhead  is  self -cleansing  and  needs  no  officious 
aid.  The  loosening  scales  of  dead  skin  pass  out 
along  the  walls  of  the  canal  and  about  its  middle 
become  a  pasty  mixture  with  the  secretion  of 
the  cerumen-glands.  This  clings  to  the  fine 
hairs  of  the  canal,  but  is  gradually  worked  out- 
ward by  the  motions  of  the  jaw-joint,  which 
presses  upon  the  canal,  and  drying  into  un- 
noticed scales,  it  escapes  from  the  exit.  Under 
diseased  conditions,  including  those  of  the  throat 
and  middle-ear,  the  wax  tends  to  diminish  in 
quantity  and  grow  harder,  escaping  less  readily 
or  coliecling  in  firm  plugs.  So  long  as  any 
crack  remains  for  the  sound-waves  to  pass  be- 
tween it  and  the  wall,  hearing  may  be  unaffected 
by  an  almost  total  filling  of  the  canal ;  but 
jarring  may  force  it  down  upon  the  drumhead 
and  moisture  may  swell  it  into  complete  closure. 
Marked  and  sudden  deafness  results,  often  with 
diziiness,  tinnitus  or  coughing.  The  plug  may 
dry  or  crack  away  from  the  wall,  quicWy  re- 
lieving the  trouble,  but  only  for  the  time;  and 
it  becomes  so  molded  to  the  irregular  curves 
of  the  canal  as  to  make  it  difRcult  to  remove. 
Most  of  the  sponges  and  spoons  offered  in  the 
drug-stores  are  good  only  for  ramming  in  the 
wax  more  firmly  and  pressing  it  down  upon  the 
drumhead.  They  should  never  be  used.  The 
best  solvent  for  ear-wax  is  hot  water,  and  it 
should  he  syringed  in  with  gentle  force  until  the 
last  particle  of  the  plug  has  been  removed 
Dropping  in  of  oil  or  otlier  fluids  rarely  does 
much  to  loosen  the  collection  —  they  can  often 
increase  the  distress  caused  by  its  presence  — 
ihcy  certainly  cannot  remove  it,  although  some 
hope  that  they  will  do  so  seems  present  to  many 
that  use  them.  Any  violence  in  digging  out  the 
plug  or  too  vigorously  working  even  with  the 
syringe  is  to  be  condemned.  Underneath  it  skin- 
flakes  have  been  forming  which  are  often  partly 
incorporated  in  its  mass,  partly  still  fast  to  the 
walls  —  ready  like  'hang-nails*  to  tear  down 
into  the  quick  and  leave  (men  wounds,  very  easy 
of  infection.  One-seventh  of  the  cases  of  the 
aural  surgeon  require  removal  of  this  ear-wax, 
rather  especially  of  those  of  his  private  patients 
who  seek  to  be  too  clean.  It  is  easy  to  do  it  skil- 
fully and  promptly,  yet  it  is  often  not  so  re- 
moved. If  spoon-like  instruments  be  used  at 
all  they  should  be  sharfi  —  they  will  thus  be 
more  efficient,  while  a  mistaken  idea  of  harm- 
lessness  will  make  dull  instruments  doubly  dan- 
gerous. It  is  true  of  many  a  thing  besides  a 
firearm  that  a  man  "did  not  know  it  was 
loaded.' 

Seeds,  beads  and  other  foreign  bodies  are 
sometimes  put  into  the  ears.  If  they  are  let 
alone  they  may  remain  for  many  years  without 
doing  the  least  harm ;  but  forcible  removal  has 
often  done  great  or  fatal  injury.  If  the  ear  ii 
directed  downward  they  will  often  fall  out,  espe- 
cially with  a  little  rotary  rubbing  in  front  of 
the  ear.  The  syringe  will  almost  invariably 
bring  them  away  promptly  and  safely.  If  they 
have  been  rammed  in  and  fixed,  it  is  really 
gentler  to  remove  them  by  laying  forward  the 
soft  parts  under  ether  and  operating  in  the 
bony  canal,  even  chiseling  it  wider  at  need. 
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Two  other  affections  of  the  external  ear 
make  up  much  of  the  25  per  cent  of  diseases  in- 
volving this  part  —  the  diffused  and  the  circum- 
scribed inflammations  of  the  canal.  The  first 
may  be  broadly  called  eczema  —  the  latter 
furuncle  or  boil.  Gout  and  many  general  condi- 
tions can  predispose  to  the  ecieinatous  inflam- 
mation, which  by  its  heat  and  moisture  makes 
the  ear  a  hot-bed  for  the  growth  of  the  molds 
and  bacteria  which  maintain  or  increase  the 
trouble;  and  it  may  have  an  intensity  verging 
into  eiysipelas.    The  milder  chronic  forms  are 

fenerally  responsible  for  furuncles,  for  they 
urnish  the  itching  which  leads  to  scratching 
and  the  germs  which  punish  thia.  "What  did 
you  scratch  it  with?"  will  generally  bring  con- 


Vic  II.— loBcr  Hirfuca  ot  diuDihead  (9).  to  which  ii  at- 
tscbed  Ihe  handle  (II  of  the  hammer,  the  head  (5)  of 
which  ii  hinged  to  the  anvil  (4),  the  lone  arm  (6)  oC 
wbicli  muieizU  with  the  Uinup  (10)  the  chain  pivDta 

vibratjooA  to  the  labyrinth. 

fession  of  a  hairpin  or  a  match-stick  according 
to  the  sex ;  and  boils  are  more  common  on  the 
right-hand  side.  The  suffering  caused  by  a  boil 
may  be  extreme,  sometimes  keeping  the  patient 
walking  the  floor  all  night.  They  are  rarely 
serious  matters,  but  each  tends  to  cause  others, 
so  they  cannot  be  made  light  ot.  They  consist 
of  an  infective  inflammation  of  the  glands  of 
the  sWm  lining  the  canal  and  are  apt  to  te  trivial 
when  the  superficial  sebaceous  glands  arc  in- 
volved, but  more  severe  if  a  deeper  cerumen- 
gland  is  the  seat.  These  glands  extend  into  the 
subcutaneous  tissue,  possibly  into  the  periosteum, 
so  their  inflammation  can  excite  a  periostitis 
pressing  the  ear  out  of  _place  and  perhaps 
strongly  suggesting  mastoid  inflammation.  Pres- 
sure or  motion  of  the  parts,  as  in  chewing,  is 
acutely  painful;  but  firm  pressure  on  the  bone 
can  be  comfortably  borne  if  all  motion  of  the 
canal  be  avoided.  Hot  douching  (110°  F.)  is 
usually  comforting  and  if  fully  used  has  an  ex- 
cellent tonic  effect;  ivarmth  and  moisture  often 
increase  and  renew  the  trouble.  The  infection 
should  be  fought  by  mercurial  oxide  ointment 
and,  if  bearable,  a  firm  plug  covered  with  it 
should  be  passed  into  the  swollen  canal  where 
it  will  exercise  pressure,  secure  a  useful  massage 
from  each  jaw-motion  and  continue  throughout 
.the  day  and  night  the  rubbing  in  of  the  salve. 
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Bony  outgrowths  of  the  walls  sometimes 
narrow  or  close  the  exterrial  canal  and  less  often 
cancerous  growths  involve  it  and  the  external 
ear.  The  bony  growths  are  cnriously  common 
in  the  ears  of  ancient  Peruvian  and  Mound- 
builders'  skulls  and  in  modern  times  in  Hawaii 
and  in  England.  The  London  surgeons  among 
their  private  patients  see  and  remove  more  of 
these  bony  outgrowths  than  are  reported  from 
all  the  hospitals  of  the  world.  Their  causes  are 
not  clear,  and  bathing  has  been  suggested  as 
influencing  their  formation.  As  seen  in  other 
than  Englishmen,  the  great  majority  seem  due 
to  long-continued  discharge  from  the  ear;  and 
this  suppuration  must  be  cnred  or  the  growth 
removed,  lest  the  confinement  of  pus  may  lead  to 
serious  or  fatal  complications. 

The  suppurative  inflammations  of  the  middle- 
ear  form  the  most  important  phase  of  our  sub- 
ject, not  only  because  of  their  malign  effect  in 
producing  deafness  and  deaf-mutism,  but  from 
their  serious  menace  to  the  hfe.  Thousands  are 
known  to  die  annually  from  ear-diseases,  and 
the  records  of  large  numbers  of  post-mortem 
show    that    a    large    proportion 


afence  of  influenza  for  many  years  past  has 
hugely  increased  the  frequency  of  serious  out- 
comes, as  well  as  served  to  bring  them  to  notice ; 
but  even  before  that  the  record  was  long  and 
grim.  All  the  eruptive  fevers,  especially  scar- 
latina, measles  and  typhoid,  are  apt  to  bring 
involvement  of  the  ears.  These  should,  there- 
fore, be  closely  watched  and  generally  guarded 
in  some  measure  by  coverings,  especially  in  chil- 
dren, who  may  never  call  attention  to  their  ears 
and  yet  if  they  lose  hearing  are  prone  to  become 
deat-miites. 

It  is  well  known  that  discharge  from  the  ear 
is  apt  to  lessen  or  cease  at  the  onset  of  serious 
extension  and  that  bottling  up  of  the  f!ow  may 
give  rise  to  such  results;  but  the  somewhat 
prevalent  view  that  such  suppuration  should  be 
*tet  alone  and  it  will  he  outgrown'  is  as  mis- 
taken as  is  the  idea  that  it  is  dangerous  to  bring 
it  to  an  end.  To  'stop  it  up"  is  wholly  different 
from  stopping  it  by  cure;  and  the  chronic  cases 
of  slight  dis(3iarge,  often  hardly  noticeable,  are 
those  from  which  fatal  diseases  such  as  brain- 
abscess,  pyxmia  and  sinus-doldng  are  generally 
recruited.  Few  good  insurance  companies  will 
h«ve  anything  to  do  with  a  man  having  a  long- 
standing running  ear  —  the  risk  for  the  indi- 
vidual may  not  be  very  frightful,  but  it  is 
enough  in  any  large  aggregate  to  consume  all 
the  profit  of  insuring  lives. 

Suppuration  of  the  middle-ear  is  ushered  in 
by  pain,  and  the  severity  of  this  'ear-ache*  is  at 
times  some  measure  of  the  seriousness  of  the 
attack.  The  onset  may  be  insidiou<  or  mislead- 
ing, however,  and  relief  may  be  sought  of  the 
dentist;  while  in  children  the  fever,  delirium  or 
convulsions  may  draw  attention  away  from  the 
ears.  Stains  on  the  pillow  or  visible  moisture 
in  the  canal  may  be  the  first  indications  that  the 
ears  are  involved.     But  every  such  case,  how- 

r  stormy  or  mild  its  beginning,  may  go  on 


from  the  start,  lest  we  have  reason  later  to 
reproach  ourselves.  Mere  external  protection 
as  by  ear-tabs  or  a  night-cap  may  conserve  the 
recuperative  powers ;  gentle  hot  douching  with 


clean  water  may  relieve  the  pain  by  reducing 
the  inflammatory  congestion;  and  spray  and 
gargling  may  strike  at  the  root  of  the  trouble  m 
nose  and  throat.  However  ill  the  patient  may 
be  in  other  respects,  it  is  mistaken  kindness  to 
withhold  these  simple  yet  often  effective  meas- 
ures of  treatment.  The  tendency  is  to  a  *gath- 
ering  in  the  ear,"  which  may  be  watery  or 
mucous  or  may  be  purulent  and  infective.  If 
the  simple  measures  named,  with  dty  heat  from 
a  sall-ba^  or  hot  water-bottle  fail,  there  is  need 
for  surgical  aid.  Drainage  by  the  natural 
Eustachian  diannel  can  only  sometimes  be 
gained;  but  after  good  cleansing  of  the  nose  and 
upper  throat,  it  should  be  gently  attempted  by 
the  Politzer  method  or  the  catheter.  Abuse  of 
these  means  is  rightlv  condemned ;  so  onl^  the 
expert  can  maintain  his  right  to  use  them  if  Ul 
results  follow — in  spite  rather  than  because  of 
them.  If  they  fail  and  the  drumhead  is  seen  to 
be  bulging,  especially  with  yellowish  fluid,  it 
should  be  delicately  cut  along  its  back  mar^n 
to  furnish  a  free  escape  for  the  collected  fluid. 
If  the  swelling  is  marked  at  its  upper  portion, 
the  knife  should  be  carried  up  into  this  region, 
coming  out  in  a  sweep  to  the  bone  along  the 
upper  back  wall.  Free  bleeding  may  be  en- 
couraged by  warm  douching  and  is  more  effec- 
tive from  such  a  cut  than  from  external  leech- 
ing; yet  since  much  of  the  blood-exit  from  the 
drum-cavity  is  along  the  front  wall  of  the  canal, 
leeching  in  front  of  the  ear  may  be  almost  as 
good,  but  should  remove  not  less  than  four  to 
eight  ounces.  A  wick  of  gauze  or  absorbent 
cotton,  dry  or  moistened  with  carbolic  or  boric 
glycerine,  should  be  inserted  deep  into  the  canal 
and  the  protective  covering  replaced.  "But  i( 
you  cut  the  drumhead  ^ou  destroy  the  hearing !" 
is  a  fallacy  which  is  still  repeated.  The  opening 
of  the  drumhead  is  a  delicate  operation,  often 
very  painful  so  as  to  require  ether  or  other 
aoKsthesia  and  capable  of  doing  injury  to  the 
structures  beyond  it;  but  it  only  forestalls  the 
opening  which  would  occur  spontaneously, 
mokes  a  free  and  well-placed  opening  and  really 
saves  B  drumhead  from  ulcerating  throu(^ 
Far  more  important  is  its  influence  for  good  in 
relieving  the  uijurious  pressure  in  the  drum- 
cavity  and  it  may  be  really  life-saving  in  pre- 
venting fatal  extension  of  the  suppuration. 

It  is  impossible  to  foresee  how  mild  or 
serious  any  case  is  going  to  prove;  and  without 
panicky  fighting  of  shadows,  it  is  only  reason- 
able to  press  home  all  due  precautions.  The 
patient  is  best  in  bed,  especially  if  feverish,  and 
all  exposure  and  stimulating  diet  should  be 
avoided  Constipation  must  be  relieved,  for 
straining  of  every  sort  is  not  only  painful  but 
increases  the  congestion. 

With  the  opening,  artificial  or  spontaneous, 
of  the  drum -membrane,  there  is  generally  relief 
of  the  pain;  yet  this  is  almost  sure  to  recur, 
especially  at  night,  but  with  lessening  severity', 
duration  and  frequency.  The  fever,  which  is 
commonly  marked  in  children,  declines  and 
some  of  the  lost  sleep  is  made  up.  The  tension 
within  the  drum-cavity  is  lessened  by  the  escape 
of  the  'gathering*  and  obtains  continued  relief 
by  the  persistence  of  the  discharge.  This  is 
tnin  and  bloody  at  first,  then  thicker  and  prob- 
ably stringy.  Its  amount  is  often  surprising, 
so  that  hourly  cleansing  is  needful,  and  it  may 
excoriate  the  skin  in  and  about  the  canal,  an- 
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ing  for  protective  ointments.  The  ideal  treat- 
ment is  thoroughly  to  cleanse  before  cutting 
the  drumhead  and  thereafter  as  frequently  as 
the  flow  demands  to  change  the  sterile  wicks 
of  cotton  in  the  canal.  If  these  are  prepared 
by  the  hundred,  each  wrapped  in  a  waxed  paper 
and  the  package  of  them  t^ked.  the  patient  can 
readily  remove  the  moist  plug  and  substitute  a 
clean  one  without  contaminating  it.  Practi- 
cally, frequent  syringing  with  boiled  water  at 
110°  F.  or  more  and  a  clean  soft-rubber  balb, 
belter  relieves  the  pain  and  cleanses  the  deeper 
parts  of  the  canal.  The  heat  can  penetrate 
where  the  water  cannot  and  is  the  best  astrin- 
gent and  stimulant.  After  two  or  three  weeks 
uie  discharge  should  cease,  and  another  week 
or  two  should  bring  cure;  but  the  cardinal  fact 
in  these  cases  is  the  infected  character  of  the 
which  endangers  serious  destruc- 
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the  scarring  which  results  from  nature's  effort 
at  repair.  An  opening  in  the  drumhead  gener- 
ally heals  and  may  leave  no  visible  scar;  in  an 
important  minority  of  cases  the  edges  are 
skinned  over,  preventing  its  closure  and  graft- 
ing skin  upon  the  mucous  surfaces  within. 
Nature  is  prepared  to  sweep  away  fiMtd  waste 
material  in  the  drum -cavity,  but  skin- flakes 
forming  there  are  difficult  of  removal ;  they 
tend  to  collect  and  by  their  presence  excite 
more  exaggerated  scahng.  Onion-like  masses 
may  thus  form,  constituting  "cholestealoma* 
or  pearly  tumor,  and  these  can  do  much  dam- 
age by  their  pressure  as  well  as  maintain  or 
renew  the  suppuration.  The  bony  walls  and 
the  little  ear-bones  may  be  destroyed  by  pres- 
sure or  decay ;  and  while  an  exit  maj^  thus 
be  made  for  the  cholesteatoma-mass,  it  too 
often  works  inward  instead  of  outward,  dam- 
aging the  labyrinth  and  may  carry  the  infective 
process  into  the  brain-case.  Just  under  the 
thin  floor  of  the  drum-cavity  is  the  head  of  the 
jugular  vein,  its  intracranial  part  is  equally 
vulnerable  just  behind,  and  an  even  thinner 
roof  alone  protects  the  brain -membranes  above. 
It  is  not  surprising,  then,  that  symptoms  of 
brain- inflammation  are  npt  unusual  in  ear- 
diseases  ;  and  while  these  may  be  merely 
tative  and  transitory, 
deadly  meaning.     Whc 

and  decays  the  mastoia-proiecnon  jusi  oenino 
the  ear  is  apt  to  be  involved,  forming  a  "mas- 
toid abscess,"  and  may  need  to  be  chiseled  open 
to  give  exit  to  the  matter  and  dead  bone.  Even 
witnout  this,  the  inner  wall  of  bone  can  decay 
and  an  abscess-collection  form  on  the  outer 
surface  of  the  brain-membrane.  Yet  this  is 
strong  and  firm  and  may  thicken  to  better  pro- 
tect all  within;  so  such  "cxtra-dural  abscesses" 
have  but  a  fraction  of  the  danger  of  a  collec- 
tion upon  or  in  the  brain  itself.  Even  this  can 
now  be  often  recognized  in  lime  by  its  subnor- 
mal pulse  and  temperature,  and  located  suffi- 
ciently by  its  symptoms  to  permit  of  surgical 
relief;  and  nearly  SO  per  cent  of  the  reported 
operations  have  been  followed  by  cure.  The 
infection  can  penetrate  the  adjacent  great 
blood-vessels  and  cause  clotting  within  them, 
with  general  blood-poisoning  and  formation  of 
abscesses  in  the  lungs  or  other  parts  of  the 
body;  but  the  septic  clot  can  be  recogniied  and 
safely  removed  In  many  cases  even  when  ex- 
tending  down  almost  to  the  heart. 


Disease  of  the  nervous  apparatus  of  the 
internal  ear  is  met  in  hardly  10  per  cent  of  ear- 
patients.  Some  of  these  are  due  to  injury  and 
fracture  at  the  base  of  the  skull,  others  to 
cerebrospinal  meningitis  or  other  severe  fevers, 
more  still  to  the  extension  inward  of  the 
catarrhal  or  the  suppurative  middle-ear  inflam- 
mations. Mumps,  too,  or  diphtheria  may  be 
followed  by  sudden  total  deafness.  Inherited 
syphilis  is  one  of  the  insidious  and  slowly  acting 
causes,  generally  also  giving  rise  to  clouding  of 
the  cornea  of  the  eye  and  marked  by  typical 
malformation  of  the  second  teeth.  In  any  of 
these  condiltons  the  main  hope  of  relief  is 
through  the  absorption  by  mercury  and  iodine 
of  the  exuded  material,  which  in  the  meningitis 
cases  may  be  in  the  brain  itself  and  not  in  the 
labyrinth.  Of  notable  interest  are  the  cases  of 
"boiler-makers'  deafness,"  as  we  sometimes  call 
a  group  of  occupation- disorders,  usually  lo- 
cated in  the  internal  ear.  and  affecting  those 
subject  to  persistent  clangor  —  a  condition 
which  may  compel  chanee  of  work,  if  freeing 
the  Eustachian  tubes  and  good  plugging  of  the 
external  canals  fails  to  relieve  the  advance  of 
deafness.  Important  too  are  the  cases  of  ver- 
ligo,  due  to  ear-disease.  Meniere  called  atten- 
tion to  some  of  these  as  caused  by  labyrinthine 
apoplexy  and  they  are  often  called  by  his 
name;  but  the  recognizable  disease  maybe  of 
different  nature  and  often  is  located  in  the 
drum-cavity,  indirectly  affecting  the  organ  of 
equilibrium  in  the  semi-circular  canals.  Influ- 
enza has  caused  a  number  of  these  cases  in 
which  the  hearing  for  more  or  less  of  the 
scale  has  been  suddenly  lost  and  the  patient 
made  incapable  for  days  or  weeks  of  lifting 
the  head  from  the  pillow.  Absorption  is  here 
also  the  best  hope ;  but  in  some  extreme  cases 
advantage  has  been  taken  of  the  dama^ng 
effect  upon  the  ear  of  large  doses  of  quinia, 
and  the  irritative  condition  has  been  W  it 
changed  to  a  destruction  with  cessation  of  the 
vertigo. 

The  systematic  development  by  Barany  and 
others  of  tests  of  the  equilibrium-apparatus  has 
given  us  a  most  valuable  power  to  stimulate 
chosen  portions  of  the  labyrinth  and  thus  to 
investigate  not  only  the  end-orean,  but  the 
brain-centres  and  the  paths  which  convey  im- 
pressions to  them.  Revolving  the  patient  in  a 
pivoted  chair  or  using  a  cold  or  hot  douche  in 
the  ear  can  elicit  marked  and  delinite  oscillation 
of  the  eyes,  technically  known  as  "nystagmus"; 
and  this,  which  may  be  varied  at  will  in  the 
normal,  is  modified  or  prevented  by  diseased 
conditions.  Vertigo  is  usually  produced  by  such 
stimulation  and  the  perverted  equilibrium- sense 
causes  the  patient  to  point  astray,  to  fall  in . 
known  direction  or  to  be  made  "sea- sick.* 
Interruption  of  transmission  along  this  path  or 
that  may  clearly  point  to  the  exact  site  of 
disease  and  furnish  information  of  far-reaching 
value  to  the  brain- specialist  and  the  surgeon 
for  life-saving  intervention. 

Finally  we  may  mention  the  brain- affections 
in  which  the  hearing-centres,  especially  that  tor 
speech,  are  involved^  when  we  may  have  'word- 
deafness,'  which  prevents  recognition  of  the 
spoken  word,  although  the  hearing  is  perfect  for 
tones  of  every  pitch;  for  while  the  ear  itself  is 
uninvolved,  it  is  only  through  ear-examination 
that  one  can  by  exclusion  reach  a  correct^ag- 


BAR  COCKLE  ~EAS-RINGS 


nosis  and  perhaps  point  the  way  for  the  surgical 
removal  of  a.  brain-tumor. 
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B,  Alex.  Randall,  M.A,,  M.D, 
EAR  COCKLE,  a  disease  peculiar  to  wheat 
caused  by  the  presence  in  the  grain  of  worms 
belonging  to  the  family  Vibria.     In  some  parts 
of  Europe  the  disease  is  known  as  purples. 


crescents,  cornucopias,  tassels,  peacocks,  swans, 
cocks,  Medusa  beads,  etc  The  Greeks  excelled 
In  the  art  of  making  gold  ear-rings  and  gave 
them  numerous  beautiful  forms;  the  simpler 
form  was  a  ring  and  these  were  termed  ellobia 
or  etiotia.  Their  stoiagma  were  pendants  in  the 
form  of  drops  of  water,  as  the  name  implies; 
their  crolalia  were  composed  of  little  rows  of 
pendant  forms  (usually  pitcher  shape)  and 
their  name  was  derived  from  the  fact  that  they 
rallied  as  they  struck  one  another  on  the  motion 
of  the  wearer,  Eren  the  statues  of  the  god- 
desses (whether  of  stone,  wood,  ivory  or 
precious  metal)  had  golden  ear-rings ;  the 
Athena  of  Phidias,  andent  writers  tell  us,  wore 
such  adornment.  Men  did  not  wear  ear-rings 
after  adolescence.  The  Romans  adopted  the 
Greek  fashion,  but  their  ear-rings  were  of  a 
heavier,  more  elaborate  form;  the  Roman  ladies' 
inaurei  were  often  gems  of  great  value.  Seneca 
(1st  century^  a.d,)  wrote  scathingly  of  the 
fashion  in  his  day:  "Thy  wife  carries  in  her 
ears  the  revenue  of  a  rich  family,"  Elsewhere 
he  says :  "I  See  pearls,  not  one  only  for  each 
ear;  the  ears  are  now  strained  to  carry  heavier 


was  audiMe  at  a  great  dist..   ._.     _ 

nected  by  a  secret  passage  to  the  palace  of 
Dionysiu^  the  Elder,  who  died  367  B.C. ;  also 
an  acoustic  instrument  with  a  large  mouthpiece 
to  collect  the  sound,  which  a  flexible  tube  con- 
ducts to  the  ear.    The  cave  was  afterward  used 

EAR-RINGS.  Primarily  the  ear-ring  is  a 
ring  for  adornment  of  the  car.  Mors  broadly 
it  implies  any  car  ornament.  Usually  the  ring 
is  attached  to  the  ear  by  passing  through  its 
pierced  lobe.  A  gracefully  curved  hook  is 
often  the  attaching  part  where  the  ornament  is 
composed  of  more  than  one  piece  (pendant). 
In  modem  times  the  ear-ring  is  frequently 
■  fastened  to  the  ear  by  screwing  firmly  to  a 
small  plate  at  the  back  of  the  ear.  thus  avoiding 
the  piercing  of  the  lobe.  Ear-rings  date  back 
to  prehistoric  times.  In  Homer's  'Iliad'  we 
read  that  Juno  "put  in  her  ears,  skilfnily  pierced, 
ear-rings  worked  and  ornamented  with  a  triple 

Secious  stone."  The  ancient  East  Indians, 
edes,  Persians,  Egyptians.  Arabians  and  He- 
brews wore  ear-rings.  The  Egyptians  wore 
them  of  various  artistic  forms.  The  Etruscans 
made  gold  ear-rings,  showing  a  tendency  to 
those  of  the  Eayptians,  of  delicate  filigree  work 
and  minute  granulation.  They  took  the  form 
of    flowers,     fruits,    vases,    shields,     rosettes, 
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cluster :  they  are 
«s.  The  fofly  of 
before  so  subdued  the  wish  of 
men ;  it  is  two,  it  is  three  patrimonies  that  they 
suspend  from  their  ears."  The  Republican 
Romans  despised  the  use  of  ear-rings  by  men, 
and  the  comic  poet  Plautus  rails  at  the  Car- 
thaginian men  that  wore  one.  Later,  however, 
the  men  took  to  this  adornment  so  popularly 
that  the  Emperor  Alexander  Sevenis  (3d  cen- 
tury A.D.)  had  to  forbid  their  use  by  men  in  an 
edict.  The  Byzantines  appear  lo  have  abstained 
from  ear-rings,  in  spite  of  the  strong  influence 
of  Asia.  The  ancient  Gauls  and  Germans 
adorned  themselves  with  bronze  ear-rings  after 
East  Roman  prototypes.  At  the  time  of  the 
migration  of  the  nations  the  wearing  of  ear- 
rings had  become  a  universal  custom.  The 
oldest  ear-ring  extant,  probably,  is  of  gold 
pierced  like  flligrce  work;  it  is  in  the  Germanic 
Museum  at  Nuremberg,  where  are  also  some 
East  (iothic  ear-rings  reminding  one  forcibly 
of  present-day  pendants.  A  thin  wire  hoop 
(to  thrust  through  tb«  ear)   has  a  richly  or* 
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namented  part  attached,  and  a  precious  stone 
or  pearl  hatrgs  from  the  centre.  Superstition 
was  attached  to  the  ear-ring  Ijy  the  Northern 
races  at  least,  for,  as  the  sagas  tell,  ear-lings 
prevent  evil  sounds  and  malicious  snggesliotts 
from  entering  the  ear,  hence  their  ori 
lion  with  mysterious  talismanic  signs. 


keyhole  limpets.     It  takes  its  name   from  its 

rough  resemblance  to  the  human  car,  and  is 
known  as  ormrr  and  ortille  de  Mter  in  die 
Channel  Islands,  where  one  species  is  exten- 
sively used  in  making  ornaments.  These  mol- 
lusks  in  varlcMS  species  occur  on  rocky  shores 
in  all  warm  re^ons,  and  in  California  are  called 
abalones.  Their  richly  nacreous  shells  are  used 
extensively  for  Ihe  making  of  buttons  and  fancy 
articles;  and  in  China  and  Malaya  the  animals 
are  eaten  fresh  and  also  preserved  as  food  in 
large  quantitiej.  Consult  Cooke,  'MoUusks' 
(New  York  1895). 

EAR-TRUMPET,  an  instrument  used  to 
strengthen  the  sensation  of  sound  in  the  par- 
tially deaf.  The  first  mechanical  contrivance 
for  the  purpose  of  iiuproving  the  hearing  was 
made  by  Dr.  Yeardslcy  of  London  in  1848. 
Since  that  time,  numerous  curious  devices  have 


B^r-^inei  aad  figure  of  gaddcss,  Cyprnti. 

In  the  Middle  Ages  ear-rings  were  generally 
termed  "rit^s  for  the  ear,"  clearly  indicating 
their  form.  Men  wore  them  laler  on  in  one 
(the  left)  ear.  Lahorde  quotes  from  1452  thus: 
"Gift  of  Monscigncur  the  Dauphin  for  two 
circlets  of  gold,  which  were  hanging  and  at- 
tached to  the  ears  of  Mitton,  the  fool  of  Mon- 
seigneur  the  Dauphin,  9  livres.  Roi^al  Ac- 
counts." Later,  the  custom  of  wearing  the 
hair  over  the  ears  caused  ear-rings  to  fall  into 
disuse,  coming  again  into  vogue  in  (he  ISlh  and 
16th  centuries.  A  change  took  place  in  jewelry 
by  the  17th  century,  ana  ear-rings,  like  the  rest, 
were  valued  for  their  precious  stones  more  than 
the  richness  of  their  material  and  the  beauty 
of  their  handwork  which  the  Renaissance 
afforded. 

.  Our  great -grandmothers  wore  extremely  long 
ear-rings  with  dangling  tassel  or  pitcher  forms, 
but  we  now  restrict  the  car-ring  to  diamonds, 
single  gems  or  coral,  mostly.  Ear-rings  for 
men  had  a  short  vogue  at  the  court  of  Henry  11 
of  France,  and  have  since  never  been  popular. 
We  see  only  gypsies,  sailors  and  a  few  Latins 
(Italians  and  Spanish)  yet  wearing  gold 
circlets  in  their  ears.  And  die  medical  authori- 
ties have  renounced  their  former  belief  that 
piercing  the  ears  was  on  aid  to  that  organ. 

BiUioBntpby.— Hadacsek,  Karl,  <Der  Ohr- 
schmuck  der  Gricchen  und  Etnisker'  (in 
'  Archaologisch-epigraphisches  Seminar  ocr 
Universilat  lu  Wicn,'  Treatise  V,  14,  Vienna 
1903);  Hendley,  T.  H.,  'Indian  Jewellery' 
(in  Journal  of  Indian  Art  and  Industry, 
Vol.  XII,  1907);  Ktmi,  George  F„  'The 
Magic  of  Jewels  and  Charms*  (Philadelphia 
1915) ;  Marshall,  F,  H.,  'Catalogue  of  the 
Jewellery,  Greek,  Etruscan  and  Roman,  in  the 
British  Museum'  (London  1901)  ;  Rucklin,  R., 
'Das  Schmuckbuch>  (Leipiig  1871);  Smith, 
H.  C.  'Jewellery'  (New  York  1908):  Vernier, 
E.,  'Note  sur  les  boucles  d'oreilles  egyptiennes' 
(Bnlletin  Inst,  franfais  d'Archeol.  (Drientale, 
Cairo  1911);  Vernier,  E.,  'La  bijouterie  et  la 
joalllerie  *gyptienne'  (Vol.  II.  Paris  1907) ; 
Viollet-le-Duc,  E,  M..  'Dictionnaire  raisonne  du 
mobilier  frangais*    (Vol.  IV,  Paris  1872). 

Cl^MEKT    W.    COUMBE. 

EAR-SHELL,  a  much  fUtiened  univalve 
mollusk  oi  the  fsunily  HaliolidiB,  allied  to  the 


for  portability.  Before  advising  the  t___  _. 
such  mechanical  aids  a  careful  diagnosis  of 
.  the  ear  should  be  made,  and  the  condition  of 
the  middle  ear  should  be  especially  ascertained. 
In  general  these  aids  are  apt  to  induce  only 
temporary  improvement  and  result  eventually 
in  more  serious  complications.  The  object  of 
(he  ear-trumpet  is  to  collect  the  sound  waves 
and  throw  them  into  the  ear  in  parallel  waves. 
The  curve  of  the  collector  or  resonator  —  the 
reflector  — must  be  more  or  less  parabolic  so 
as  to  give  the  maximum  amount  of  sound  at 
the  entrance  of  the  tube.  For  hearing  at  short 
distances  Currier's  conicO'CylindricaJ  lube  is 
considered  the  besL  It  consists  of  a  tube  three 
and  one-half  feet  long,  which  has  a  bone  or 
hard  rubber  tip  at  one  end  while  at  the  other 
is  a  bell-shaped  mouthpiece  made  of  the  same 
material.  TTie  tip  and  mouthpiece  are  con- 
nected W  an  elastic  spiral  wire  lube  covered 
with  rubber  and  over-spun  with  silk  or  mohair. 
The  tube  is  conical,  and  the  speaker  must  place 
his  lips  close  to  the  mouth  of  the  tube.  The 
London  hearing  dome  is  made  of  metal,  of  the 
same  variety  as  that  used  in  musical  instru- 
ments ;  the  Akou  concentrator  intensifies  as  well 
as  concentrates  sound,  and  is  made  of  bcU-metal; 
the  Hearviell  churcbphone  is  of  hardened  rub- 
ber and  partly  collapsible.  It  is  of  great  use  in 
long  distance  hearing,  as  are  also  the  audiat, 
of  black  japanned  tin;  the  folding  fan  trumpet, 
a  tin  horn  attached  to  a  folding  black  fan  to 
conceal  its  use;  and  the  Lorgnette  hearing  born, 
of  hardened  rubber.  The  otophone  has  been 
used  to  teach  articulation  to  deaf-mutes,  because 
it  carries  low  tones  extremely  well.  The  denli- 
pkone  conveys  sound  through  the  medium  of 
the  teeth  and  is  worn  at  tension  in  Ihe  mouth. 
The  acousticon  is  a  modification  of  the  telephone 
principle,  extremely  complex,  showing  on  its 
surface  the  battery,  earpiece,  transmitter  and 
connecting  cord.  It  is  the  most  perfect  and 
most  expensive  of  ear- tnim pets.  The  auris 
is  a  modification  of  the  acousticon,  simpler  and 
less  expensive.  Countless  other  instruments  have 
been  developed.  In  general  their  use  is  to  he 
discountenanced  and  other  aids  for  deafness 
should  be  used,  such  as  tip  reading,  and  insist- 
ence on  being  addressed   in  clearly  e 
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EARL,  a  degree  of  the  British  nobility  be- 
tweon  marquess  and  viscount  Until  1357  it 
was  the  highest  title  in  England.  The  name 
came  into  use  in  the  reign  of  Canute  as  jarl, 
which  was  transposed  in  English  to  eorl,  and 
was  applied  to  the  officials  who  presided  over 
the  counties  and  who  supplanted  the  old  Saxon 
ealdorman.  The  title  was  made  hereditary  by 
William  the  Conqueror,  who  also  assigned  its 
judicial  powers  to  the  sheriff  or  vicecomes,  ap- 
pointed by  himself.  After  William's  reign,  nu- 
merous earls  were  created  and  for  a  time  the 
name  was  used  interchangeably  with  count,  the 
corresponding  title  on  the  Continent.  The 
name  of  the  earldom  was  derived  from  the 
name  of  the  shire.  The  title  was  granted  by 
investiture  at  first  and  it  was  not  until  the  reien 
of  Edward  III  that  earls  were  created  m 
Parliament  and  invested  without  ceremony  by 
charter  or  letters  patent.  The  last  method  ts 
the  one  slill  employed.  There  are  more  than 
200  earls  in  the  United  Kingdom,  althoueh  the 
sovereignty  of  the  title  over  the  county  has  in 
some  cases  disappeared.  The  wife  of  an  earl 
is  still  called  a  countess.  The  eldest  son  is 
called  viscount,  the  younger  sons  honorable 
and  the  daughters  latqr.  An  earl's  coronet  is 
composed  of  eight  pearls  raised  upon  points, 
with  small  leaves  between,  above  the  rim.  (See 
Heraldry).  Consult  Pike,  'Constitutional  His- 
tory of  the  House  of  Lords';  Selden,  'Titles 
of  Honor>   (London  1614). 

EARL  MARSHAL,  the  eighth  great  officer 
of  state  in  Great  Britain,  who  had,  anciently, 
several  courts  tmder  his  jurisdiction,  as  the 
Court  of  Chivaliy  and  the  Court  of  Honor.  He 
is  the  head  of  the  College  of  Arms  (Herald's 
College),  grants  armorial  bearines  and  deter- 
mines all  claims  in  connection  wiln  them.  The 
office  is  hereditary  in  the  family  of  the  Howards. 

EARLS,  Alice  Morse,  American  writer; 
b.  Worcester,  Mass.,  27  April  1853:  d.  1911. 
She  was  married  to  Heniv  Earle  in  1874.  She 
wrote  extensively  upon  the  manners  and  cus- 
toms of  the  colonic  period  in  New  England 
and  New  York  and  in  her  various  books  pre- 
sents a  mass  of  quaint  and  interesting  infor- 
mation. Her  published  works  are  'Iflc  Sab- 
bath in  Puritan  New  England'  (1891);  'Cus- 
toms and  Fashions  in  Old  New  England' 
(1893)  ;  'Life  of  Margaret  Winthrop'  (1894) ; 
'Diary  of  a  Boston  School  GirP  (1894)  ;  'Cos- 
tumes of  Colonial  Times'  (1895)  ;  'Colonial 
Dames  and  Goodwives>  C189S) ;  'Old  Narra- 
gansett*  (1896)  ;  'Curious  Punishments  of  By- 
gone Days'  (1897);  'Colonial  Days  in  Old 
New  York'  (1897)  ;  'Home  Life  in  Colonial 
Days'  (1898);  'Child  Life  in  Colonial  Days' 
(lfw9) ;  'Stage  Coach  and  Tavern  Days' 
(1900);  'Old  Time  Gardens;  Sundials  and 
Roses  of  Yesterday'  (1903);  <Sun-Dials  and 
Roses  of  Yesterday'  (1902);  'Two  Centuries 
of  Costume  in  America'   (2  vols.,  1903), 

BARLE,  Franklin  Sumner,  American  agri- 
culturist and  botanist:  b.  Dwight.  111.,  4  Sept. 
1856.  He  was  educated  at  the  University  of 
Illinois  and  made  special  studies,  chiefly  in  bot- 
any and  biology,  at  the  Alabama  Polytechnic 
Institute.  In  1886  he  was  connected  with  the 
University  of  Illinois,  doing  special  mycological 
work,  the  results  of  which  were  published,  with 


1895-96  He  was  assistant  pathologist  in  charge 
of  the  mycological  herbarium  of  the  United 
States  Department  of  Agriculture.  From  1896 
to  1901  he  was  professor  of  biology  at  the  Ala- 
bama Polytechnic  Institute.  In  1897  he  was 
appointed  assistant  curator  in  charge  of  the 
mycological  collections  of  the  New  York  Bo- 
tanical (^rdens;  he  was  sent  to  Cuba  and  Ja- 
maica to  make  scientific  investigations  and  in 
1903  to  Porto  Rico  for  the  same  purj>ose  by 
the  United  States  Department  of  Agriculture. 
In  1904  on  the  recommendation  of  the  depart- 
ment he  became  director  of  the  Estaci6n  Cen- 
tral Agron6mica  of  Cuba.  From  1908  to  1911 
he  was  consulting  agriculturist  to  the  Cuban- 
American  Sugar  Company  and  after  191 1 
served  as  president  of  the  Cuba  Fruit  Ex- 
change. He  is  the  author  of  'Southern  Agri- 
culture'  (1907). 

EARLE,  John,  English  philologist:  b.  El- 
ston,  Devonshire,  29  Jan.  1824;  d.  31  Jan.  1903. 
He  took  his  B.A.  at  Oxford  in  1845;  was  pre- 
"  sentcd  to  the  rectory  of  Swanswick  1857  and 
was  professor  of  Anglo-Saxon  in  the  Univer- 
sity of  Oxford  1876-1903.  His  chief  publica- 
tions are  'Gloucester  Fragments*  (1861)  ; 
'Two  of  the  Saxon  Chronicles  Parallel' 
(1865)  ;  'A  Book  for  the  Beginner  in  Anglo- 
Saxon'  (1S77);  'English  Plant  Names  from 
the  Tenth  to  the  Fifteenth  Century'  (1880)  ; 
'Anglo-Saxon  Literature'  (1884);  'English 
Prose :  its  Elements,  History  and  Usage' 
(1890)  ;  'The  Psalter  of  1539:  a  Landmark  in 
English  Literature'  (1894);  'A  Simple  Gram- 
mar of  English  Now  in  Use'  (isift) ;  'The 
Alfred  Jewel*   (1901). 

EARLE,  Mortimer  Lwmon,  American 
classical  scholar?  b.  New  York,  14  Oct.  1864; 
d.  New  York  city,  26  Sept.  1905.  He  was  edu-- 
cated  at  Columbia  College;  was  instructor  in 
Greek  at  Barnard  College  for  six  years  be^n- 
ning  1889,  and  was  then  appointed  associate 
professor  of  Greek  and  Laim  in  Bryn  Mawr 
College;  1898  to  1900  was  lecturer  in  Greek  at 
Columbia;  and  in  1900  was  appointed  pro- 
fessor of  classical  philology  in  Barnard  Col- 
lege. Among  other  literary  work  he  edited 
Euripides'  'Alcestis'  (1895)  and  Sophocles' 
'(Edipus  Tyrarnus'  (1900).  His  les-ser  works 
were  published  in  collected  form  in  'The  Class- 
ical Papers  of  Mortimer  Lamson  Earle,  with  a 
Memoir'   (New  York  1912). 

EARLE,  Plinjr,  American  inventor :  b. 
Leicester,  Mass.,  17  Dec  1762;  d.  there,  19 
Nov.  1832.  In  1785  he  became  engaged  in  the 
manufacture  by  hand  of  machine  and  band 
cards  for  carding  cotton  and  wool  and  in- 
vented in  1790  a  machine  for  the  manufacture 
of  such  cards  by  which  the  labor  of  one  man 
for  15  hours  could  be  performed  in  as  few 
minutes. 

EARLE,  PUnr,  son  of  the  preceding, 
American  physician :  b.  Leicester,  Mass.,  31 
Dec.  1800;  d.  Northampton  Mass..  18  Hay  1892. 
He  was  educated  at  the  Friends'  School,  Provi- 
dence, R.  I.,  and  was  Graduated  as  M.D.  at  the 
University  of  Pennsylvania  in  1837.  He  was 
resident  physician  of  the  Asylum  for  the  In- 
sane at  Frankford,  near  Fhiladel^ia,  1840-42; 
physician  to  Bloomingdalc  Asyliuu,  New  York, 
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1844-49;  elected  professoi  of  materia  medica 
and  psychology  in  the  Berkshire  Uedical  Jn- 
stitutioD  at  Pitts6eld,  Mass.,  in  1863,  and  was 
super  inieodeiit  oi  the  Massachusetts  State 
Hospital  for  the  Insane  1864-85.  In  the  years 
18J7-~39,  1649  and  1S71,  he  traveled  in  Europe 
visiting  the  most  important  insane  asy turns. 
He  is  the  author  of  '  Marathon  and  other 
Poems'  (1841);  'Institutions  for  the  Insane  in 
Prussia,  Germany,  and  Austria'  (1853)  ;  *An 
Examination  of  the  Practice  of  Blooa-Inting: 
in  Mental  Disorders*  (1854).     ,  ' 

SARLB,  TtioniSS,  American  lawyer:  b. 
Leicester,  Mass.,  1796:  d.  18^,  Eftriy  in  life 
he  removed  to  Phttasei^iia,  where- iw  was  a 
member  of  the  Constitutional  Convention  of 
1837.  His  advocacy  of  the  extension  of  suf-' 
frage  to  negroes  antagonized  many  Democrat/ 
.and  in  1840  Earle  was  the  vicestrcsideiirial 
nominee  on  the  ticket  o!  the  Liberty  party. 
Not  succeeding  in  politics  he  abandoned  it  for 
hterary  work  and  subsequently  puMishcd  'Es- 
say on  the  Penal  Law';  'Essay  on  the  Right 
of  States  to  Alter  and  Annul  their  (Hiarters'; 
'Treatise  on  Railroads  and  Internal  CotnmD' 
nications'  (1830);  "Life  of  Benjamin  Lundy* 
(1844). 

EARLE,  William,  English  soldier:  b.  Liver- 
pool 1833;  d.  10  Feb.  1^.  He  received  his 
education  at  Winchester,  entered  the  army  in 
1851  and  distin^ished  himself  in  the  Crimean 
War.  In  1872--76  he  served  as  military  sec- 
retary to  Lord  Xorthbrook,  viceroy  of  India. 
He  commanded  the  garrison  of  Alexandria  in 
the  campaign  against  Arabi  Pasha  and  in  18S4 
was  division  commander  in  the  expedition 
hurried  to  the  relief  of  Gordon  at  KJiartum. 
He  was  killed  while  leading  his  troops  against 
Arab  entrenchments  at   Kirbekan. 

EARLHAM  COLLEGE,  a  coeducational 
institution  in  Richmond,  Ind.,  founded  in  1847, 
under  the  auspices  of  the  order  of  Friends. 
It  is  located  on  a  tract  of  120  acres,  adiaioing 
the  western  limits  of  tlie  city  of  Richmond. 
The  campus  has  an  area  of  40  acres,  is  shaded 
by  native  forest  trees  and  is  tastefully  laid  out 
with  walks  and  drives.  The  college  has  eight 
buildings  and  grants  the  degrees  of  B.A.,  B.S. 
and  M.A.  The  endowment  amounts  to  about 
$750,000  and  the  value  o{  buildings  and  [i^rounds 
to  about  $375,000.  The-»imual  income  is 
about  $140,000.  The  total  number  of  students 
in  1916  was  430,  and  the  instructors'  numbered 
30.     The  library  conlaioed  15,000  volumes. 

EARLINGTON,  Ky.,  city  in  Hopkins 
Connty,  on  the  Louisville  and  Nashville  Rail- 
road, 55  miles  south  of  Evansvttle,  Iml.  It  is 
an  important  coal-minin^  centre  and  has  ex- 
tensive coke  manufactories.  The  government 
is  invested  in  a  ma^or,  elected  for  four  years, 
and  a  council  of  six  nembers.  The  city  has 
two  public  libraries.     Pop.  3,931. 

EARLY,  John,  American  ciereynian  and 
publisher:  b.  Bedford  County,  Va.,  1  Jan. 
1786;  d.  Lynchburg,  Va.,  5  Nov.  1873.  In  1807 
he  entered  the  ministry  of  the  Methodist  Epis- 
copal Church.  Among  those  who  attended  his 
early  ministry  were  the  slaves  of  President 
Jefferson.  He  was  agent  for  Randolph-Macon 
College,  1833-40.  When  the  Church  divided 
he  went  with  the  Southern  faction  and  aided  in 
forming  the  Methodist  Episcopal  Church  South, 


In  1846,  he  wai  elected  the  first  publbhiog 
a^ent  of  the  Church  and  began  the  business  in 
Richmond,  Va.  In  1854  it  was  removed  to 
Nashville,  Tenn.  In  the  same  year  he  was 
elected  bishop,  serving  until  1866  when  he  re- 
tired from  active  service. 

EARLY,   Jnbal   Anderaon,   American   sol- 
dier; b.  Franklin  County.  Va,  3  Nov.  1816;  d. 
Lynchburg,  Va..  2  March  1894.     He  was  gradu- 
ated from  the  United  States  Military  Academy 
in  1837.  fongfat  in  the  Seminole  War  (1837-^), 
and  having  resigned  from  the  service,  entered 
legal     practice    at     Rocky     Mount,     Franklin 
Co.,   Va.,   in   1838.      A   member   of   the   Vir- 
ginia house  of   delegates  in    1841-42,  he   was 
also  attorney  to  the  Commonwealth  in  1342-47 
and    1848-52.      During    the    Mexican    War    he 
was  major  (1847-48)  of  volunteers;  and  at  the 
outbreak  of  the  Civil  War.  although  strongly 
opfNJSed  to  secession,  he  received  ue  appoint- 
ment   of    colonel    in    the    Confederate    forces. 
Promoted  brigadier-general  for  services  as  a 
brigade  commander   in   the   first   Bull   Run,  he 
fought    with    distinction   at    Williamsburg;    the 
second  Bull  Run  and  Antietara.     He  was  in 
command  of  a  Confederate  division  at  Gettys- 
burg, and  in  1864  of  an  army  for  the  invasion 
of    Mao'land.      He   crossed   the    Potomac,    de- 
feated Lew  Wallace  at  Monocacy  Junction   (9 
July),    threatened   an    attack  on    Washington, 
D.   C,   but  on   the   arrival   of   a  considerable 
Union    reinforcement,   withdrew   to   the    Shen- 
andoah, possession  of  which  he  contested  with 
Sheridan,  then  commanding  the  Federal  army 
in  the  valley.     On  19  September  he  was  de- 
feated at  Opequon  Creek,  with  the  loss  of  3,000 
prisoners  and  five  guns,  and  on  22  September 
at    Fisher's    Hill,    where    be   lost    heavily    and 
from  which  point  he  was  driven  to  the  moun- 
tains.   On  19  October  he  surprised  the  Federals 
in  the  morning  at  Cedar  Creek,  but  the  tide  of 
victoiy  was  turned  by  Sheridan's  arrival  from 
Winchester,    and    he    was    completely    routed. 
After  his  defeat  by  Custer  at  Waynesborough 
(March  1865),  he  was  removed  from  his  com- 
mand.    He   attained   lieutenant -general's   rank. 
Subsequent  to  the  war  he  practised  law  in  Vir-  . 
ginia.  and  was,  with  General  Beauregard,  a  di- 
rector of  the  Louisiana  lottery.    He  never  took 
the  oath  of  allegiance.     He  is  ranked  high  in 
the   list  of  Confederate   officers,   and   by   some 
authorities     was     considered    not     inferior     to 
"Stonewall  Jackson."     His  chief  publication  is 
a   'Memoir  of  the  Last  Year  of  the  War  tor 
Independence    in    the    Confederate    States    of 
America'   (186"       "        -      -     -  -  -      - 

ers  of  the  Gv 
Bueli   (1887). 

EARLY  ENGLISH  ARCHITECTURE, 
the  name  generally  given  to  the  first  pointed 
Gothic  vsfi  in  Engbnd,  This  style  of  archi- 
tecture began  to  be  used  in  England  about  the 
end  of  [he  12th  century  and  lasted  for  about 
100  years.  It  immediately  succeeded  the  Nor- 
man and  finall)^  merged  in  the  Decorated  style. 
It  is  characterited  by  long  lance-shaped  win- 
dows, which  are  often  gathered  Into  clusters 
and  enclosed  by  a  large  arch,  the  space  between 
which  and  the  tops  of  the  windows  is  often 
pierced  with  circular,  trefoil  or  quatrefoil 
ornaments.  The  molding  consists  of  alternate 
rounds  and  deeply  cut  hollows,  separated  by 
stoall  fillets.    The  doorways  are  often  divided. 
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into  two  by  a  single  shaft  The  stones  used 
were  large  and  massive;  the  windows  small. 
Later  the  entire  structure  was  made  lighter 
and  thinner.  The  vaults  were  low  and  the 
flying  buttress  and  arch  were  for  the  most 
pan  replaced  by  side-aisle  roofs.  Of  this  sMe 
are  the  choir  of  Canterhun'  (1175-84);  Safis- 
bury  Cathedral  (1220-58)  ;  and  the  choirs  of 
Chester,  Gloucester,  Worcester  and  portions 
of  the  choin  of  Ely  and  Winchester.  Consult 
Moore,  "Medieval  Church  Architecture  in  Eng- 
land' (New  York  1912);  Prior.  'History  of 
Gothic.  Architecture  in  Etigland'  (London 
1900) ;  Bondy,  'Gothic  Architecture  in  Eng- 
land' (ib.  1907). 

EARMARK,  a  stit  or  notch  on  one  or  both 
ears  of  cattle  made  when  the  calf  was  being 
branded  and  to  serve  as  a  means  of  identifi- 
cation. It  was  much  used  in  the  Western 
Stales  of  the  Union  in  the  halcyon  days  of  the 
great  ranches.  Earmarks  could  be  distin- 
guished at  a  greater  distance  than  the  brand 
as  the  cattle  when  approached  by  a  cattleman 
turned  and  faced  him,  thus  permittting  him  to 
decipher  the  earmark  readily. 

EARTH,  The.  The  earth  is  at  once  the 
subject  and  the  object  of  many  sciences.  Of 
these  the  most  elementary  are  geography  and 


order  of  difficulty  are  geodesy  and  geology, 
which  deal  more  minutely  with  the  shape,  the 
size,  the  constitution^  the  mechanical  properties 
and  the  material  history  of  the  earth.  The 
science  of  meteorology  is  concerned  with  the 
phenomena  of  the  atmosphere ;  and  our  theories 
of  the  tides  and  terrestrial  magnetism  must  be 
added  to  the  list  of  purely  physical  sciences  of 
the  globe.  All  of  these  sciences  are  intimately 
related,  and  they  are  sometimes  grouped  under 
the  single  term  geophysics.  In  a  broad  sense, 
also,  these  sciences  may  be  regarded  as  branches 
of  astronomy  for  astronomy  is  founded  on,  and 
hence  includes,  geophysics.  This  article  is 
written  from  the  pomt  of  view  of  geophysics 
and  deals  especially  with  the  physical  and  me- 
'chanical  properties  of  the  earth. 

THE    SHAPE   AND  THK   SIZE  OT  THK  EABTB. 

First  Approximation. —  The  form  and  the 
dimensions  of  the  earth  have  presented  a  prob- 
lem of  the  greatest  interest  and  difficulty  to 
men  of  science  for  more  than  20  centuries  and 
they  promise  to  tax  the  resources  of  the  ablest 
physicists  for  some  centuries  to  come.  The 
first  approximation  to  a  solution  of  this  prob- 
lem, of  which  we  have  definite  record,  was 
made  by  Eratosthenes  of  the  Alexandrian 
school  of  astronomers.  Assuming  the  surface 
of  the  earth  to  be  spherical,  he  measured  the 
length  and  the  angtilar  amplitude  of  an  arc  of 
a  great  circle  extending  from  Alexandria  to 
Sycne.  He  observed  that  at  Syene,  which  is 
about  500  miles  south  of  Alexandria,  the  sun 
shone  vertically  downwards  into  deep  wells  at 
noon  on  the  day  of  the  summer  solstice,  prov- 
ing thus  thai  at  that  place  and  time  the  sun 
■was  in  the  zenith.  On  the  same  day  at  Alex- 
andria he  observed,  by  means  of  the  gnomon, 
that  the  sun  at  noon  was  south  of  the  zenith 
by  one-fiftieth  of  a  circle,  or  7.2  degrees.  The 
principles  involved  in  these  measurements  and 
m  the  calculation  of  the  size  of  the  earth  are 


verjr  simple,  but  they  are  so  fimdamental  as 
to  justify  a  full  explanation.  Thev  assume, 
firs^  that  the  earth  is  spherical  in  shape ;  sec- 
ondly, that  the  plumb-bob  at  any  point  of  the 
earth's  surface  is  directed  toward  the  earth's 
centre ;  and,  thirdly,  tiiat  the  sun  is  so  distant 
that  lines  drawn  to  it  from  different  parts  of 


Fio.  1. 


the  earth  are  sensibly  parallel.  Thus,  in  Fig.  1, 
if  A  and  B  indicate  the  relative  positions  of 
Alexandria  and  Syene  and  C  the  centre  of  the 
earth,  lines  from  A  and  C  to  the  sun  will  be 
parallel;  and  hence  the  angle  ZAS,  or  the 
meridian  zenith  distance  of  the  sun  at  Alexan- 
dria, will  he  equal  to  the  angle  ACB.  Know- 
ing this  angle  and  the  distance  A6,  the  rule  of 
three  gives  the  entire  circumference. 

Second  Approximation.— No  substantial  ad- 
vance beyond  this  first  approximation  was 
made  until  Newton  showed  tnat  the  gravitation 
and  the  rotation  of  the  earth  ought  to  make  it 
somewhat  flattened  at'  the  poles,  or  that  the 
surface  of  the  earth  should  nave  the  shape  of 
an  oblate  spheroid  of  revolution.  The  proof 
of  this  theoretical  conclusion  of  Newton  con- 
stitutes the  second  approximation  to  the  figure 
and  the  size  of  the  earth.  Such  a  figure,  how- 
ever, is  much  more  difficult  of  measurement 
than  a  spherical  figure.  This  is  seen  by  a  glance 
at  Fig.  2,  representing  an  ellipse,  which,  if  re- 
volved about  its  shorter  axis  PP',  will  gener- 
ate an  oblate  spheroidal  surface.  The  prin- 
dples  of  mechanics  show  that  when  such  a  sur- 
face is  due  to  the  attraction  and  the  rotation 
of  a  fluid  mass,  the  plumb  line  atany  place  will 
not  in  general  point  toward  the  centre  of  the 


mass,  but  will  pass  somewhat  to  one  side  of  it, 
as  shown  by  the  line  LQ  in  the  figure. 

Newton's  conception,  therefore,  involved  the 
difficulties  of  the  more  complex  spheroidal  fig- 
ure and  of  the  hypothesis  that  the  earth  was 
primatively  a  fluid  mass.  Two  ways  of  testing 
Newton's  views  were  proposed.     One  was  to 
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THE  EARTH— ITS  ANNUAL  REVOLUTIO; 


a  Nebula  in  Argo.  4,  S.  S.  T.  Nebols  u  shown  by. 
een  in  ISIS  at  didercnt  periods.  IS.  Halley't  ComFi 
ting  fnim  the  lun.    IB.  Comet  of  INO.    3D.    Comet  J 


S  AND  THE  SEASONS  OF  THE  YEAR 


Lord  Roi«'«  TelMcope.    8.  The  Dumb-beU  Nebula.     10.  The  Spiral  Nebula.      9,  II.  Nebulie  ai  ihownby  lU*'"^^"'^  3y  V^jUUV  IL 
^udepaningfromthssun.lSae.     IS.  Encke's  Comet  as  seen  in  1S2S.     IT.  Gnat  Comet  of  1811.     IB.  Aanetnd— 
>nsi)7  as  seen  by  Beuel.    21.  As<een  by  Scbtoeber. 
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measure  the  meridional  len^hs  of  a  degree  of 
latitude  at  different  places  on  the  eanh's  sni^ 
face.  If  the  earth  is  an  oblate  spheroid,  it  is 
seen  from  Fig.  3  that  the  meridional  distance 
along  the  surface  intercepted  by  two  plumb 
lines  which  make  an  angle  of  one  degree  (or 
any  constant  angle)  with  each  other  is  greater 
at  the  poles  than  at  the  eqiator,  or  in  general, 
greater  in  high  than  in  low  latitudes.  The 
other  method  proposed  to  measure  by  means  of 
the  pendulum  the  varying  acceleration  to  which 
a  body  is  subject  in  different  latitudes  on  the 
earth's  surface.  If  the  Newtonian  view  is  cor- 
rect, that  acceleration,  which  is  the  resultant  of 
the  effects  of  attraction  and  rotation  of  the 
earth,  and  hence  the  weight  of  a  body,  must  iti- 
crease  in  passing  from  the  equator  to  the  poles. 


part  of  the  18th  century,  in  fad,  the  theory  wa 
hotly  opposed  by  the  justly  dislinguished  Cas 
sinian  school  of  French  aslronomers,  whose  er- 
roneous interpretation  of  a  carefully  measured 
arc  of  a  meridian  in  France  indicated  thai  the 
earth  is  an  oblong  rather  than  an  oblate  spher^ 
Old.  The  question  was  permanently  settled  by 
the  famous  Lapland  expedition  sent  out  by  the 
Academy  of  Sciences  of  Paris,  in  1735,  under 
the  auspices  of  Maupertuis  and  Clairaut.  They 
proved  beyond  doubt  that  the  earth's  surface  is 
very  closely  that  of  an  oblate  spheroid,  thus 
■flattening  the  poles  and  the  Casainia,"  as  Vol- 
taire remarked  at  the  time, 

A  vast  amount  of  labor  has  since  been  de- 
voted to  the  determination  of  the  dimensions  of 
the  spheroid  which  best  fits  the  earth's  surface. 
This  is,  indeed,  the  principal  problem  of  (he 
precise  geodesy  of  to-day.  The  dimensions  of 
the  earth  which  have  been  provisionally  very 
generally  adopted  are  those  of  Gen.  A,  R. 
Clarice  published  in  1866.  The  theory  of  a 
spheroidal  surface  requires  a  knowledge  of  the 
lengths  of  the  longer  and  the  shorter  axes  of 
the  generating  ellipse,  or  equivalent  data.  Gen- 
er^ly  the  half  axes,  or  the  equatorial  and  the 
polar  radii,  are  given.  The  values  of  these  are 
as  follows : 

a.  poIarKnii-aius  =  i. 


It  should  not  be  inferred  from  these  figures 
that  the  semi-axes  are  known  to  the  nearest 
foot  or  metre.     The  values  given  above  ar« 


those  derived  from  computations  carried  out  fo' 
the  nearest  foot.  More  approximate  values  will 
be  determined  from  computations  now  in  prog- 
ress, and  they  may  possibly  show  Clarke's  val- 
ues to  be  in  error  by  a  few  hundred  feet. 

The  following  derived  vahies  appertaining 
to  the  earth's  sfHieroid  are  often  referred  to: 

EquatoriiJ  diameter  of  the  earth =    7.9Z<S.6  miles 

PoW  dBmeter  of  the  eanh ^    T,S99.6  miles 

DifTennce  of  dismeten =■         17.0  milat 

Citcnniifieono  of  miutor  <d  earth =  24,902.0  miles 

Meridian  perimeter  of  earth =  H,t59.S  miles 

(  =  196.MO.O0O  mtwre  milos 
3=  510.071,000  aquaie  Idlumeters 
=  I9T  X  10*  aqunre  miles  (about) 
^51  X  10*  BCfuare  tdkrmnen  (about) 

i  =  2S«.S«O,O0O,0O0  cubic  miles 
=  1. 0S3, 200,000,000  cubic  kilometers 
260  X  10"  cuUc  milflfl  (a1»dt) 
=  IDS  X  t0>*  cubic  kilomieten  (about) 

The  following  table  gives  the  length  of  a 
degree  of  a  meridian  in  different  latitudes ;  the 
length  of  a  degree  in  longitude  measured  along 
a  parallel  of  latitude ;  and  the  areas  of  quadri- 
laterals of  the  earth's  surface  of  one  degree  ex- 
tent in  latitude  and  in  longitude.  The  latitude 
in  the  first  column  of  the  table  is  that  of  the 
middle  point  of  the  corresponding  meridional 
arc  or  quadrilateral. 


u.«.„- 

Length  of  r 

loDgSude 

parallel 

miles 

as 

l».*07 

From  the  second  column  of  this  table  it  is 
seen  that  the  length  of  a  degree  of  a  meridian 
is  about  seven-tenths  of  a  mile  greater  at  the 
poles  of  the  earth  than  at  the  equator. 

Third  Approximation.— -A  third  approxima- 
tion to  the  figure  of  the  earth  may  be  briefly 
referred  to  here.  Imagine  the  mean  sea-level, 
or  the  surface  of  the  sea  freed  from  the  undu- 
lations due  to  winds  and  to  tides.  This  mean 
sea  surface,  which  may  be  conceived  (o  extend 
through  the  continents,  is  called  the  geoid.  It 
does  not  CMncide  exactly  with  the  earth's 
spheroid,  but  is  a  slightly  wavy  surface  lying 
partly  above  and  partly  below  the  spheroidal 
surface,  by  small  but  as  yet  not  definitely  known 
amounts.  The  determination  of  the  geoid  is 
now  one  of  the  most  important  problems  of 
geophysics.  Its  solution  will  be  accomplished 
by  means  of  gravimetric  surveys,  or  by  meas- 
uring the  acceleration  of  gravity  at  a  great 
number  of  points  on  the  earth's  surface. 


PHYSICAL  PROPERTIES  OF  T 


S  EARTH. 


The  Atmosphere. —  Adopting  the  conven- 
ient terminology  of  geologists,  the  earth  may  be 
divided  into  four  parts,  namely :  the  atmosphere ; 
the  hydrosphere,  or  oceans:  the  litbosphere,  or 
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crust;  and  the  ceotro sphere,  oi  nucleus.  These 
are  considered  in  tuni  without  encroacbiDg  on 
the  fields  of  the  meteorologist  or  of  the  geol- 
ogist. 

The  atmosphere  is  a  gaseous  envelope  cover- 
ing the  earth  to  an  extenl  not  yet  fully  deter- 
mmed.  The  pressure  it  exerts  at  the  surface  of 
the  earth  is  easily  measured  and  is  definitely 
known  to  be  about  147  pounds  per  square  inch, 
or  about  1,033  grams  per  square  centimeter. 

The  pressure,  density  and  temperature  of 
the  atmosphere  are  observed  to  decrease  rapidly 
with  increase  of  height  above  the  earth's  sur- 
face, but  the  exact  laws  of  decrease  are  not 
yet  known.  Hence  it  is  impossible  in  the  pres- 
ent state  of  science  to  assign  a  height  to  the 
atmosphere.  It  appears  certain,  however,  that 
it  is  more  than  200  miles  high,  since  it  is  dense 
enough  to  set  meteorites  on  fire  at  that  heighL 

Many  investigations  of  the  properties  of  the 
atmosphere  have  been  made  during  the  past 
century.  These  are  all  too  technical  Tor  presen- 
tation, even  in  abstract,  here.  But  their  results 
may  be  summarized  as  follows : 

(a)  If  the  earth  did  not  rotate  and  if  the 
atmosphere  were  of  the  same  density  through- 
out as  at  the  earth's  surface,  its  height  woula  be 
26,200  feet,  or  about  five  miles. 

(b)  If  the  earth  did  not  rotate,  and  if  the 
adiabatic  law  (pressure  proportional  to  the  1.4 
power  of  the  dtiisity)  held  in  the  atmosphere,  it 
would  be  about  17  miles  high. 


(c)  But  the  eardi  rotates  and  the  atmos- 
phere must  be  supposed  to  rotate  with  Ae 
same  angular  velocity.  From  this  fact,  and 
from  the  assumption  that  the  atmosphere  be- 
haves like  a  fluid,  Laplace  concluded  that  It 
must  be  limited  by  a  lenticular -shaped  envelope 
as  indicated  in  Fig.  4.  The  revolution  of  this 
figure  about  the  axis  LM,  which  is  supposed  to 
be  coincident  with  the  axis  of  rotation  of  the 
earth.  E,  will  generate  the  envelope  and  the 
earth  in  their  true  relative  dimensions.  The 
polar  and  equatorial  axes  LM  and  AB  are,  re- 
specbvely,  4.4  and  6.6  times  the  diameter  oi  the 
ear^.  According  to  this  theory,  therefore,  the 
atmosphere  may  be  about  17,000  miles  high 
above  the  poles  of  the  earth  and  about  26JXX) 
miles  hi^  above  the  et^uator.  The  latter  lim- 
iting he^ht  is  that  at  which  the  centrifugal  force 
due  to  rotation  is  just  balanced  hy  the  attraction 
of  the  earth.  The  volume  of  the  envelope  is  156 
times  the  volume  of  the  earth.  Whether  the 
atmosphere  actually  extends, to  the  limits  thus 
defined  has  not  been  determined  either  by  La- 
place or  by  subsequent  investigators. 

A  question  of  great  interest  is  that  of  the 


quanti^  of  the  atmosshere,  since  the  oxygen 
thereof  is  essential  to  the  existence  of  all  higher 
forms  of  life  on  our  planet  By  quantity  is 
meant  the  amount  of  mass  of  the  atmo^herc. 
If  the  law  of  distribution  of  this  mass  within 
the  Laplacian  envelope  were  known  the  total 
quantity  could  be  computed.  But  the  law  is 
1101  known,  and  hence  it  is  otily  possible  to  at- 
tain an  approximation,  or  to  set  limits,  to  the 
actual  amount,  A  lower  limit  may  he  found 
from  the  adiabatic  distribution  of  (b),  above, 
for  a  non-rotating  eaxth.  This  distribution  does 
not  differ  widely  from  the  actual  distribution 
near  the  earth's  surface;  but  since  it  is  limited 
to  a  height  of  17  miles  it  will  give  too  small  an 
amount.  A  computation  on  this  basis  makes 
the  mass  of  the  atmosphere  l-1170000th  part  of 
the  total  mass  of  the  earth;  or,  in  round  num- 
bers, one  millionth  part  of  the  mass  of  the 
earth.  This  result  is  also  reached,  substantially, 
if  it  is  assumed  that  the  mass  of  the  atmosphere 
is  the  same  as  the  mass  ot-a  uniform  layer  of 
water,  or  morcury,  which  would  produce  the 
same  pressure  at  the  earth's  surface.  On  the 
other  hand,  if  the  aiUahatic  distribution  is  sup- 
posed to  hold  within  the  Laplacian  envelope,  of 
(c),  above,  an  upper  limit  of  about  1-I20(}th  of 
the  mass  of  the  cardi  is  obtained.  The.actual 
value  of  the  mass  of  the  atmosphere  is  undoubt- 
edly much  closer  to  the  lower  than  to  the  upper 
limit;  how  much  closer  is  still  a  matter  for 
investigation. 

The  HydcDSphere.^  It  is  well  known  that 
about  three-fourtha  of  the  earth's  surface  is 
covered  by  oceans  and  seas.  Precise  measures 
of  the  relative  areas  of  land  and  sea  arc  difficult 
to  obtain,  and  the  present  state  of  knowledge 
does  not  justify  the  use  of  more  than  three  sig- 
nificant figures  in  defining  these  areas.  The 
values  given  below  are  derived  irom  H.  Wag- 
ner's 'Lehrbuch  der  Geographic,'  They  do  not 
differ  widely  from  the  values  given  recently  by 
Other  German  authorities,  though  they  make  the 
total  ocean  area  about  1  per  cent  ^eater  than 
the  earlier  estimates  of  the  distinguished  British 
geograi^er,  Sir  John  Murray.  The  table  below 
gives  the  continental  areas  alon^  with  their 
average  heights  and  the  total  oceanic  area  along 
with  Its  average  depth: 


Coimmnn 
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3.««a.(IO0 

iilsooiooo 

9.160.000 
6,840.000 

3,*«),000 

lAs'.ooo'.oao 

Total  occuHc  mM.  ..'.'.'.'.'. 

2. MO 
11.480 

The  total  area  of  the  continents  is,  therefore, 
26.3  per  cent  of  the  total  surface  of  the  earth; 
leaving,  with  the  same  degree  of  wecision,  for 
the  total  area  of  the  sea  surface  73.7  per  cent 
of  the  surface  of  the  earth. 

The  average  depth  of  the  oceans  according 
to  Wagner  is  3,500  metres  or  11,480  feet,  or,  in 
round  numbers,  22  miles. 

The  data  thus  given  show  that  the  volume 
of  the  oceans  b  315,000,000  cubic  nules,  or  in 
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round  numbers  l-SOOth  of  the  entire  volume  of 
the  eanh.  Assuming  the  density  of  sea  water 
to  be  1.03  times  that  of  pure  water,  »nd  the  den- 
sity of  the  latter  to  be  62J  pounds  per  cubic 
foot,  the  ma»s  in  the  oceans  is  found  to  be 
1.49Xlff*  tons  of  2,000  pounds,  or  one  and 
one-half  million  million  millioo  tons. 

It  is  interesting  to  contrast  this  mass  of  the 
oceans  with  the  mass  of  the  continents  which 
lies  above  the  sea-level.  The  average  heights  of 
the  continents  given  in  the  above  table  require 
an  average  height  for  the  entire  land  area  of 
about  2,300  feet  This  combined  with  the  area 
of  the  continents  gives  for  the  voluiae  of  the 
continents  above  sea-level  22,500,000  cubic  milea. 
If  to  this  mass  a  density  of  2.75  times  that  oi 
water  be  attribaied,  the  .resulting  mass  of  the 
continents  above  sea-level  is  284X10"  tons. 
This  is  about  one-fifth  the  mass  of  the  hydro- 

l%e  Lithoiphere. —  The  lithosphere  is  the 
special  province  of  the  geolo^st,  and  is  treated 
in  detail  under  Geology.  It  is  here  considered, 
therefore,  only  in  its  broader  physical  aspects. 

No  precise  value  of  the  thickness  of  the  shell 
which  is  called  the  crust  can  be  assigned.  The 
estimates  of  geologists  make  it  5  to  10  miles 
thidc  It  is  the  shell  to  which  are  confined  the 
great  rock  movements  and  transformations  with 
the  attendant  phenomena  of  crust  crumpling, 
folding  and  faulting.  For  the  present  purposes 
it  may  be  assumed  to  be  10  miles  thick. 

In  its  mechanical  aspects  the  most  important 
fact  presented  by  the  crust  is  that  it  rests  on  the 
cenlrospherc,  or  nucleus,  in  substantially  the 
same  manner  as  a  fluid  crust  would.  In  other 
words,  the  crust  is  essentially,  in  view  of  the 
forces  to  which  it  is  subject,  a  viscous  mass, 
which  may  be  likened  in  its  behavior  to  sealing 
wax.  This  conclusion  is  reached  when  one 
compares  the  compression  to  which  the  crust 
would  be  subjected  if  it  were  self-supporting, 
like  a  dome,  with  the  crushing  strength  of  rocks. 
That  compression  is  about  30  times  the  crushing 
strength  of  the  finest  sleei  and  500  to  1,000  times 
that  of  the  best  building  stones.  Hence  we  must 
infer  that  at  a  depth  of  a  few  miles  there  can 
he  no  such  thing  as  a  cavity  in  the  crust.  An- 
other conclusion  of  great  importance,  also,  is 
that  the  surface  shape  of  the  earth  must  con- 
form very  closely  to  the  shape  it  would  have  if 
it  had  been  originally  fluid,  as  assumed  by  nearly 
^1  geodesists  and  geologists,  many  of  whom 
adduce  that  shape  as  a  proof  of  primitive 
fluidity.  Given  time  enougn,  and  the  amount 
of  time  available  is  ample,  as  seen  below,  the 
viscous  earth  will  assume  the  same  shape,  es- 
sentially, as  a  fluid  earth. 

Since  the  lithosphere,  the  hydrosphere  and 
the  atmosphere  arc  the  theatre  of  the  principal 
activities,  physical  and  biolo^cal,  of  our  planet. 
it  is  of  interest  to  know  their  volume,  mass  and 
chemical  constitution.  The  volume  of  the  shell 
10  miles  thick  below  sea-level  is  1.969,400,000 
cubic  miles.  Adding  to  this  the  volume  of  the 
crust  above  sea-level,  namely,  22,500,000  cubic 
miles,  there  results  for  the  volume  of  crust  and 
hydrosphere  down  to  a  depth  of  10  miles  below 
sea-level  1.992,000.000  cubic  miles.  Of  this,  as 
stated  above,  315,000.000  cubic  miles  are  sea 
water,  leaving  for  the  solid  matter  of  the  crust 
to  the  depth  in  question  1.677,000,000  cubic 
miles.    Attributing  to  this  volume  a  derisity  2.75 


times  that  of  water,  the  mass  of  this  solid  put 
of  the  shell  is  21X10"  tons  of  2,000  pounds. 
This  is  about  14  times  the  mass  of  the  oceans. 
These  two  masses  and  that  of  the  atmosphere 
give,  in  round  numbers,  a  total  of  23X10"  tons, 
the  contribution  from  the  atmosi^ere  beii^ 
taken  as  7X10"  tons. 

Prof.  F.  W.  Darke,  making  use  of  the  above 
data,  has  worked  out  the  relative  abundance  of 
the  chemical  elements  in  ttke  combined  mass  of 
the  atmosphere,  the  hydrosphere  and  the  litho- 
sphere. His  results  are  given  in  the  following 
tabic.  (CoiBult  Bulletin  of  the  United  States 
Geological  Survey,  No.  78).  It  is  interesting  to 
note  that  nearly  one-half  of  that  part  of  the 
mass  of  the  earth  visible  to  us  is  oxygen,  the 
next  most  abimdant  contributions  being,  in  or- 
der, silicon,  aluminum,  iron  and  calcium. 


b™. 

Solid 

Oasiu 

Man, 

includina 

ll 

oil 

0.01 

11+ 

85.79 
i.U 

'\^, 

100  00 

100  00 

100  oo 

The  Centroapbere.^  Since  the  crust  o£  the 
earth,  as  seen  above,  rests  like  a  viscous  fluid  on 
the  centrosphere,  the  latter,  whatever  its  tem- 
perature and  other  properties,  must  be  subject  to 
grtat  internal  stress.  Indeed,  the  mechanics 
of  celestial  bodies  of  large  mass  leads  inevitablv 
to. the  conclusion  that  pressure  is  the  dominant 
factor  in  the  earth  at  no  great  depth  below  the 
surface.  Given  time  enough  therefore,  the  dis- 
tributtoit  of  pressure  will  be  essentially  the  same 
as.  if  the  mass  of  the  earth  were  fluid.  This 
jutlifies  the  application  of  the  laws  of  hydro-' 
statics  to  the  earth  as  a  whole,  whether  it  was 
originally  fluid  or  not.  With  this  concept,  and 
with  the  law  of  gravitation,  several  facts  enable 
us  10  determine  within  narrow  limits  what  must 
be  the  constitution  of  the  earth  as  regards  dis- 
trihution  of  density,  gravity  and  pressure.  The 
principal  of  these  facts  are  (1)  the  surface 
density,  (2)  the  mean  density,  and  (3)  the  sur- 
face value  of  the  acceleration  of  gravity.  In  ad- 
dition to  these  facts,  there  are  some  others  of 
less  importance  depending  on  the  attraction  of 
external  bodies  of  the  earth.  Laplace  correlated 
all  these  facts  by  means  of  a  hypothesis  with 
regard  to  the  compressibility  of  matter.  This 
asserts  that  the  pressure  in  the  earth  increases 
as  the  square  of  the  increase  in  density. 

Adopting  the  i&dications  of  Laplace  the  fol- 
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lowing  table  showing;  the  variatiiwi  of  density, 
acceleration  of  gravity  and  pressure  with  depth 
below  the  surface  of  the  earth  has  been  com- 
puted. The  relatively  unimportant  effect  of  the 
rotation  of  the  earth  is  ignored  in  the  calcula- 
tion. The  assumed  values  of  the  surface  density 
and  the  mean  density  are  275  and  5,5.  respec- 
tively, times  that  of  water.  In  (he  third  column 
of  the  tabic  g  represents  the  average  surface 
value  of  the  acceleration. 


DISTRIBUTION     OF     DENSITy,     ACCELERATION     AND 
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n  this  table  that  the  acceleration 
I  value.  This  value  is  1.05 
times  the  surface  value  and  it  is  attained  at  a 
'depth  of  about  610  miles.  At  this  depth  a  given 
mass  would  have  a  greater  weight  than  at  any 
other  distance  from  the  earth's  centre.  A  more 
extended  table,  computed  by  the  author  from 
sli^tly  different  data,  is  given  in  the  article  on 
Geology. 


l^e  variation  of  the  density,  acceleration  and 
pressure  are  shown  graphically  in  the  following 
diagram,  Fig.  5,  in  which  these  quantities  are  afl 
measured  horizontally  from  the  line  AO,  repre- 
senting the  earth's  radius,  to  the  right.  The 
curves  have  different  horizontal  scales  and  are 
designated,  respectively,  D.C.  (density  curve), 
A.C.  (acceleration  curve),  and  P,C.  (pressure 


curve).    The  pressure  curve  intersects  the  axis 
OQ  at  right  angles  at  Q. 

Another  interesting  question  in  this  connec- 
tion is  what  total  radial  compressibility  is  com- 
patible with  this  Laplactan  distribution  of  den- 
sity, acceleration  and  pressure.  The  answer 
may  be  stated  in  convenient  form  thus:  If  the 
pressure  of  the  atmosphere  were  to  be  doubled 
the  radius  of  the  earth  would  be  shortened 
everywhere  by  about  2  metres,  or  6.5  feet.  This 
explains  how  mere  inequalities  in  surface  load- 
ing of  the  earth  may  account  for  some  of  the 
great  observed  movements  of  the  earth's  crust. 

The  Rigidity  of  the  Euth.—  It  cannot  be 
doubted  (as  shown  below)  that  the  temperature 
of  the  nucleus  of  the  earth  is  very  high, 
probably  sufiidentlv  high,  under,  normal  condi- 
tions, to  melt  and  even  render  vaporous  the 
materials  of  which  it  is  composed.  But  if  the 
figures  of  the  last  column  of  the  above  table 
are  examined,  it  will  appear  roRsonable  to  sup- 
pose that  the  behavior  of  the  ceutral  mass 
under  such  great  pressures  may  be  very  dif- 
ferent from  that  ordinarily  associated  with 
fluids.  The  first  attempt  directly  to  measure 
the  rigidity  of  the  ball  of  the  earth  was  made 
by  G.  H.  and  Horace  Darwin  in  1880.  They 
employed  for  this  purpose  a  horizontal  pendu- 
lum but  the  results  were  not  conclusive.  TTieir 
method  has  since  been  successfully  employed, 
howeverj  by  several  observers  (Ehleri,  Hecker. 
Kortaiii,  Schweydar  and  Orioff),  who  arrived 
at  definite  and  consistent  results.  All  of  these 
observations,  as  well  as  the  classic  investigation 
of  G.  H.  Darwin  based  upon  the  phenomena 
of  the  tides,  concur  in  showing  that  the  nucleus 
of  the  earth  is  solid  throughout  and  that  it  is 
somewhat  more  rigid  than  if  composed  of  steel. 

A  most  promising  investigation  of  the  re- 
sistance which  the  earth  offers  to  change  of 
shape  was  recently  begun  by  A.  A.  Michelson. 
(Consult  The  Aslrophysical  Journal,  Vol. 
XXXIX).  The  method  is  based  essentially  on 
a  very  accurate  measurement  of  the  tides  pro- 
duced in  the  water  level  in  two  buried  pipes, 
each  500  feet  long,  one  running  in  an  east  and 
west  and  the  other  in  a  north  and  south  direc- 
tion. It  is  the  intention  to  measure  the  varia- 
tion with  the  interferometer,  the  observations 
being  carried  on  continuously  for  a  lor^  time. 
Though  this  has  not  yet  been  done,  the  meas- 
ures thus  far  having  been  secured  with  a 
microscope  merely,  it  is  evident  that  even  the 
preliminary  results  are  of  a  very  high  order  of 
accuracy.  They  indicate  that  the  rigidity  of 
the  earth,  or  its  resistance  to  change  of  snape, 
is  about  one-third  greater  than  the  rip<Uty  of 
Steel. 

Acceleration  at  Surface  of  Earth. —  What 
is  commonly  called  the  acceleration  of  gravity 
at  the  surface  of  the  earth  is  the  resultant  of 
the  accelerations  due  to  the  attraction  and  to  the 
rotation  of  the  earth.  This  quantity  has  been 
measured  with  considerable  precision  at  many 
points  of  the  earth's  surface  by  means  of  the 
pendulum,  and  the  results  have  been  combined 
in  the  following  formula,  g  being  the  accelera- 
tion at  any  point  of  the  sea-lcvcl  whose  latitude 
is  *; 

a-=978.00+5.22  sin*  *  centimeters  /  (seconds)' 
=32.087+0,171  sin'  »  feet/  (second)'. 

Mean  Density  and  Maas  of  the  Earth. — 
Smce  the  volume  of  die  earth  is  known  a~~'~ 
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rately,  the  mass  can  be  computed  if  Hs  density 
can  be  ascertained.  The  author  has  recentiy 
shown  ITkt  Astronomical  Journal,  No.  424), 
that  the  product  of  this  mean  densit}[  and  the 
gravitation  constant  may  be  derived  with  a  pre- 
cision comparable  to  that  of  the  value  of  the 
acceleration  just  given  above.  The  gravitation 
constant  is  the  quantity  essential  to  convert  the 
proportionality  of  Newton's  law  of  gravity  into 
an  equality.  That  is,  if  m  and  m'  are  two 
masses,  D  their  distance  asunder,  J^  the  force 
of  attraction  they  exert  on  one  another,  and  k 
the  gravitation  constant,  then 
mm' 
F—k . 

It  is  thti3  seen  that  k  is  not  a  mere  number,  but 
a  quantity  such  that  the  second  member  of  the 
p<luation  is  force  as  well  as  the  first  member,  k 
is,  in  fact,  the  cube  of  a  length  divided  by  the 
product  of  a  mass  and  the  square  of  a  time. 

Denoting  the  mean  density  of  the  earthly  e, 
it  is  found  in  the  paper  referred  to  that 

6^=36797X10"°/  (second)", 
this  quantity  being  the  reciprocal  of  the  square 
of  a  time.     In  a  more  interesting,  as  well  as  a 
more   intelligible,    form    this    relation    may   be 

T* 
where  ir  is  the  number  3.I4IS+  and  T  is  the 
time  it  would  take  an  infinitesimal  satellite  to 
pass  around  the  earth  under  the  law  of  gravi- 
tation, just  grazing  the  equator,  if  there  were 
no  atmosphere  to  impede  its  progress.  This 
time  is  seen  to  be  !  hour,  24  minutes,  20.9 
seconds. 

It  is  clear  then  that  p  will  be  given  by  the 
above  equation  if  k  is  Icnown.  This  quantity  has 
been  measured  directly  by  several  observers.  A 
mean  of  the  most  recent  and  most  trustworthy 
determinarion,  is  in  C  G.S.  units  (see  'The 
Century's  Progress  in  Applied  Mathematics,' 
i'ciiTKf?.  N.S.,  Vol.  XI), 

t=6673XlO-'' 

Thus  p  is  found  to  be  5.S14  times  the  density 
of  pure  nrater.  The  uncertainty  of  this  value  as 
Khown  by  the  computation  is  about  four  units 
in  the  last  place  of  decimals.  In  view  of  this 
fact,  and  of  the  great  difficulties  in  measuring 
the  quantity  k,  we  shall  use  the  round  number 
5.S  as  hitherto. 

From  the  volume  of  the  earth  given  above 
the  following  results  are  'derived  for  its  mass : 

(=1.311  X  10=  pound* 

MiM  of  earth  {  —  6.S51  •<  10"  toM  (of  2,000  poundi) 

( =  5,M5  X  lO"  kilogranii 

For  convenience  of  reference  the  masses  that 
have  been  given  above  are  here  collected  and 
expressed  in  tons  of  2,000  pounds. 

M«M  of  earth =  6.SS0  X  ""• 

Mus  of  CRitrosphen =  e.S2«  X  10>* 

Haa  of  lithosphere ^       Jt  X  IW  > 

Man  of  hydrosphere =    l.W  X  10" 

Mi«  of  alnioipbeTe :=        7X  lO'i 

The  Internal  Heat  of  the  Earth,— That  the 
earth  has  a  great  store  of  heal  a  few  miles  be- 
low the  surface  is  amply  proved  by  a  variety  of 
geological  phenomena.  Wherever  deep  wells,  or 
bore  noles,  have  been  sunk  the  temperature  is 
observed  to  increase  with  d^th  at  a  rate  of 


tTH  «89 

about  a  degree  F.  for  60  feet.  This  shows  that 
heat  is  being  conducted  from  the  interior  to  the 
surface  of  the  earth  and  is  thence  radiated  into 
surrounding  space.  The  amount  of  this  heat  is 
sufficient  to  melt  a  layer  of  ice  six  to  eight  milli- 
meters (or  one-fourth  inch,  say)  thick,  covering 
the  globe,  per  annum,  or  more  than  800  cubic 
miles  of  ice.  It  seems  most  probable  (though  it 
is  by  no  means  certain)  that  the  temperature  of 
the  centrosphere  is  high  enough  to  melt  all 
known  rocks,  although  the  lower  strata  of  the 
crust  do  not  assume  the  molten  or  viscid  form 
of  lavas  except  on  relief  from  the  ^eat  pres- 
sure to  which  they  are  subject.  This  was,  es- 
sentially, the  view  of  Fourier,  the  earliest  physi- 
cist to  investigate  this  question,  and  it  is  still 
regarded  as  the  most  plausible  hypothesis  with 
respect  to  the  actual  state  of  the  earth. 

Whether  this  hypothesis  is  exact  or  not,  how- 
ever, the  theory  of  heat  conduction  founded  by 
Fourier  enables  us  to  draw  with  certainty  two 
important  conclusions  with  respect  to  the  earth, 
namely:  (a)  that  the  heal  conducted  from  the 
interior  to  ihe  surface  escapes  as  if  there  were 
neither  atmosi>here  nor  oceans;  and  (b)  that  a 
million  years  is  the  smallest  unit  of  time  con- 
venient for  measuring  the  historical  succession 
of  thermal  events. 

With  less  certainty  it  may  be  ailirmed  that 
the  earth  is  shrinking  in  buUc  as  it  coots,  and 
that  this  is  one  of  the  principal  causes,  of  the 
grand  crust  crumplings  and  volcanic  activities  to 
which  geologists  pay  special  attention.  This 
cubical  contraction  goes  on  exceedingly  slowly, 
however;  requiring,  so  far  as  one  can  infer  from 
present  indications,  nothing  short  of  thousands 
of  millions  of  years  for  its  completion. 

The  Earth  ■■  a  Time  Keeper,— The  time 
of  rotation  of  the  earth  is  the  most  trustworthy 
unit  of  time  man  has  discovered.  The  present 
value  of  this  unit  is  86164.1  mean  solar  seconds. 
That  the  earth  must  rotate  with  great  steadi- 
ness is  at  once  apparent  when  the  immense 
amount  of  its  energy  of  rotation  is  considered. 
This  energy  is  about  156X10"  foot-pounds,  or 
2X10"  ergs.  It  is  more  than  will  be  developed 
at  Niagara  (at  the  present  rate  of  5,000,000 
horse  power,  say)  in  a  million'  million  years. 
Nevertheless,  the  period  of  rotation  of  the  earth 
is  subject  to  variation  from  four  obvious  causes. 
These  are  (1),  secular  contraction  of  the  earth's 
mass;  (2),  the  influx  of  meteorites,  or  meteoric 
dust;  (3),  lidai  friction;  and  (4),  shiftings  in 
position  of  the  surface  load  of  the  earth,  as  in 
the  processes  of  sedimentation,  glaciation,  etc. 

"The  effects  of  the  first  two  causes  have  been 
investigated.  (Ajtronontical  Journal,  No.  502). 
Contraction  tends  to  shorten  the  day,  and  may 
possibly  cause  a  diminution  of  as  much  as  6  per 
cent  of  the  present  length.  The  change  goes 
on  very  slowly,  however,  and  will  not  be  per- 
ceptible in  any  such  interval  as  that  of  human 
history  (20  centuries,  say).  Meteoric  du5t  tends 
to  lengthen  the  day,  but  at  the  present  rate  of  ■ 
influx  (about  20,000,000  meteorites  daily)  the 
effect  will  not  amount  to  so  much  a^;  a  quarter 
of  a  second  in  less  ihan  a  million  million  years. 
During  this  interval  of  time  the  total  effect, 
aubstantially.  from  secular  contraction  will 
have  accrued. 

The  eHects  of  the  other  causes  named  have 
not  been  evaluated,  though  (he  last  one  is  prob- 
ably the  most  important  of  all  of  them ;  since 
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it  may  be  easily  shown  that  such  shiftihgs  ot  the 
surface  load  as  are  now  taking  place  on  the 
earth  may  modify  the  length  of  the  day  by  an 
amount  which,  if  cumulative,  might  in  a  few 
centuries  seriously  disturb  astronomical  reckon- 
ings. 

Bibliography.—La place,  'Micanique  Cfleste' 
and  'Systeme  du  Monde';  Todhunter,  'His- 
tory of  the  Theories  of  Attraction  and  the 
Figure  of  the  Earth"  (1873)  ;  Clarke,  'Geodesy' 
(1880);  Helmert.  'Die  Mathematischen  und 
Physikalischen  Theorieeo  der  Hoheren 
Geodasie'  (1880,  Vol.  I;  1884.  Vol.  II)  ;  Wood- 
ward, R.  S.,  'Smithsonian  Geographical  Tables' 
(published  by  the  Smithsonian  Institution, 
Washington  1894) ;  Thomson  (Lord  Kelvin) 
and  Tail,  'Treatise  on  Natural  Philosophy' 
(1890). 

RoBnrr  S.  Woodward, 
Prtsident  of  Catnegie  Instittition,   Washington, 
D.   C. 

EARTH-HOUSES,  a  name  generally  given 
throu^out  Scotland  to  underground  buildings, 
also  known  as  "Picts'  houses''  or  "Picls'  dwell- 
ings.* The  earth-house  in  its  simplest  form 
consists  of  a  single  irregular-shaped  chamber, 
formed  of  unhewn  stones,  the  side  walls  gradu- 
ally converging  toward  the  top  until  they  can  be 
roofed  by  stones  of  four  or  five  feet  in  width, 
all  covered  in  by  a  mound  of  earth  rising 
slightly  above  the  level  of  ihe  surrounding  dis- 
trict. In  the  more  advanced  form  of  these 
structures  two  or  three  chambers  are  found. 
Earth-houses  are  frequent  in  the  northeast  of 
Scotland,  occasionally  30  or  40  being  found  in 
the  same  locality.  Very  similar  structures, 
known  as  bee-hive  houses,  occur  in  Ireland. 
In  ihe  United  States  modem  earth-houses  are 
to  be  found  in  Nebraska,  Kansas  and  other 
Western  States,  ahd  are  commonly  called  'dug- 
outs.* In  Arizona  and  California  certain  dwell- 
ings of  adobe  may  be  designated  as  earth- 
houses.    See  Adobe. 

EARTHENWARE,  vessels  or  objects  of 
clay,  as  disting\iished  from  porcelain,  is  opaque; 
as  distinguished  from  stoneware  the  body  is 
dull  and  earthy.  The  clay  is  baked  or  fired  in  a 
kiln,  or  more  rarely  sun-dried.  The  glaze  de- 
pends on  the  quality  of  the  ware;  generally  it  is 
of  a  readily  fusible  character  and  contains  lead.; 
but  a  simple  salt  glaie  is  employed  for  common 
articles.  Occasionally  the  unglazed  body  is 
employed,  as  for  water-bottles,  cream-jugs. 
vases  and  ornaments;  these  have  generally  a 
reddish  brown  color,  due  to  iron.  The  finer 
kinds  of  earthenware,  such  as  Majolica.  Delft 
ware.  Faience  and  Palissy  ware,  are  not  only 
glazed,  but  are  besides  elaborately  colored  and 
enameled  and  ornamented  with  raised  figures 
of  various  kinds.     See  Faience  ;  PorTERY. 

EARTHLY  PARADISE,  The,  the  great 
narrative  poem  of  William  Morris,  was  writ- 
ten in  the  years  1865  to  1870.  the  height  of  his 
career  as  craftsman  and  business  man.  The 
scheme  that  holds  together  this  strange  medley 
of  Greek  myth,  Norse  saga,  French  romance 
and  Arabian  tale  is  amazingly  simple.  The 
scene  is  laid  at  the  end  of  the  I4th  century-  in 
"a  nameless  city  in  a  distant  sea,"  inhabited  by 
descendants  of  the  Greeks.  Hither  came  a  tand 
ot  Norse  wanderers,  driven  into  years  of  voy- 
aging by  those  two  recurring  media^al  motives : 
fear  of  the  dread  Black  Death  and  hope  of  an 


Earthly  Paradise,  of  endless  life.  Here  the 
wanderers  linger  on,  finding,  not  immortality. 
but  rest,  and  at  last,  release  from  fear ;  and 
here,  month  by  montn,  each  company  tells  the 
other  a  tale  —  one  classic,  one  meJiaeval,  til! 
the  24th  ends  the  year.  This  scheme  is  suc- 
cessful, not  only  because  out  of  the  most 
diverse  material  it  builds  a  single,  simple  struc- 
ture, but  because  it  justifies  an  equally  single 
and  simple  treatment.  Differences  of  tone 
there  inevitably  are.  Such  a  tale  as  *The 
Lovers  of  Gudrun,"  taken  direct  from  an  Ice- 
landic sa^,  moves  with  a  swift  relentlessness, 
a  tragic  intensity ;  "The  Land  East  of  the  Sun 
and  West  of  the  Moon*  carries  out  the  dream 
device  in  its  dreamlike  leaping  and  lingering. 
But  the  unity  that  links  such  variety  as  <'Cupid 
and  Psyche*  and  "The  Man  Who  Never 
Laughed  Again"  (from  the  'Arabian  Nights') 
goes  deeper  than  any  narrative  scheme  or  re- 
currence of  metric  form.  It  is  the  spirit  of 
Morris  himself  —  master  story-teller  —  that 
unites  these  stories  ot  lovers  fair  and  strong, 
of  great  things  dared  and  endured.  And  tor 
those  who  weary  ot  this  endless  revel  of  love 
and  adventure,  of  sunshine  and  color,  there  is 
the  subtler  lyric  beauty  of  the  interludes,  in 
which  the  artist's  own  ima^nation  is  most 
surely  revealed.  It  is  not  simply  that  these 
brief  interludes  —  one  for  every  month  —  arc 
among  the  loveliest  of  English  landscape  poetry; 
but  that  in  them,  from  the  famous  Prelude  to 
the  moving  Envoi  to  his  master  Chaucer,  the 
poet  utters  his  deepest  feeling  about  his  Ufc 
and  his  art.  A  'dreamer  of  dreams,  bom  out 
of  my  due  lime,"  a  hater  of  death,  'not  know- 
ing what  it  meant,"  but  a  lover  of  life,  "through 
green  leaf  and  through  sere,"  he  has  learned 
with  his  wanderers  and  his  Norse  heroes  to 
face  life  and  death  heroically.  Consult  'The 
Collected  Works  of  William  Morris'  (ed.  by 
May  Morris,  London  1910) ;  Mackail,  J.  W;. 
'The  Ufe  of  William  Morris'  (2  vols.,  1904). 
FiiANCEs  Cutler. 

EARTHNUT,  a  common  name  for  many 
unrelated  plants.  The  most  common  arc  prob- 
ably the  following:  Buniiim  fiexuosum  and  B. 
bulhocaslanutn.  both  members  of  the  natural 
order  Umhellifera,  the  latter  referred  by  some 
botanists  to  the  genus  Carum  (caraway).  Cer- 
tain species  of  Carwn,  Oenanthe  and  Charo- 
phyliutn  of  the  same  natural  order,  also  bear 
this  common  name.  All  these  species  are  na- 
tives of  Europe  and  all  bear  tubers  which  have 
been  used  to  some  extent  tor  human  food,  but 
are  more  valued  as  food  for  swine,  since  the 
animals  can  be  turned  loose  to  root  them  out  of 
the  ground.  They  are  also  known  as  earth 
chestnuts,  pig-nuts,  etc.  Certain  species  of 
Cyperus  of  the  oilier  Cypcraceir  are  also  called 
earthnut  (See  Nitt-gr.^ss)  ,  and  so  are  various 
species  of  the  natural  order  Legummoss,  es- 
pecially Arachis  hypogisa  (see  Peanut),  Apois 
apios,  or  tuberoia  (see  Ground-nut),  known 
also  as  wild  bean. 

EARTHQUAKE.  Earthquake  denotes  a 
shaking  ot  the  earth's  crust,  due  to  the 
passage  of  elastic  waves,  depending  on  some 
internal  cause.  These  waves  are  pnneipally  of 
two  classes :  longitudinal,  in  which  the  particles 
vibrate  as  in  sound;  and  transverse,  in  which 
they  vibrate  as  in  light;  but  near  the  origin  of 
disnit1>ance  both  classes  of  vibrations  coexist 
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and  the  tnovement  of  the  earth  particle  h  a 
combination  of  the  two  oscillations.  A  cubical 
element  of  the  earth's  crust  has  its  volume  com- 
pressed and  its  form  distorted,  with  the  pas- 
sage of  each  successive  wave  and  the  rapid 
recurrence  ol  this  movement  constitutes  the 
trembling  called  an  earthquake.  The  velocity 
of  this  wave  propagation  varies  according  to 
the  elasticity  and  average  density  of  the  rock, 
the  observed  values  lying  between  a  few  hun- 
dred feel  and  about  five  miles  per  second,  as  in 
the  recent  San  Francisco  earthquake,  which 
was 'propagated  across  the  continent  with  great 
speed.  Powerful  earthquakes  are  now  recorded 
all  over  the  world  bs[  means  of  very  sensitive 
seismographs  and  it  is  found  that  the  greater 
the  distance  of  propagation  the  more  the  waves 
are  separated,  the  compressional  waves  out- 
pacing the  distortional  ones. 

The  record  of  a  South  American  earthquake, 
like  that  of  Valparaiso,  16  Aug.  1906,  occupies 
from  two  to  three  hours  when  registered  upon 
seismographs  in  the  United  States  and  Europe; 
and  moreover  the  further  the  disturbance  is  prop- 
agated the  slower  the  earth  movetnent  becomes, 
so  that  from  a  violent  agitation  near  the  origin 
it  becomes  a  gentle  swaying  of  very  slow  char- 
acter in  the  distance  and  may  not  be  felt  by 
men  nor  animals,  though  faithfully  recorded  on 
delicate  long-distance  seismographs.  As  more 
than  60  world-shaking  earthquakes  occur  each 
year,  one  of  these  disturbances  on  the  average 
)s  due  each  week  and  by  the  investigation  of 
the  propagatioa  of  these  waves  through  the 
earth  seismologists  have  drawn  important  con- 
clusions regarding  the  constitution  of  the  globe. 
In  this  way  Mr.  R.  D.  Oldham  shows  (.Qtmr- 
terly  Journal  of  Geological  Society,  1906)  that 
the  earth  is  fairly  homogeneous  throughout 
until  we  reach  a  distance  of  about  0.4  of  the 
radius  from  the  centre,  when  a  change  takes 
place,  the  cause  of  which  is  not  yet  understood. 

Moreover,  it  is  possible  for  a  seismologist 
to  calculate  from  his  record  of  an  earthquake 
how  far  off  the  disturbance  was.  The  em- 
pirical formula  given  by  Professor  Omori  of 
the  Imperial  University  at  Tokio,  for  very 
distant  earthquakes  is  as  follows  {Publi- 
cations Atlron.  Soc.  Pacific,   10  June   1906)  : 

XKm.==6.54YSM_720km. ; 
where  X,  in  kilometers,  denotes  the  actual  dis- 
tance between  the  centre  of  disturbance  and  the 
place  of  observation ;  and  Y,  in  seconds,  the 
total  duration  of  the  first  and  second  prelim- 
inary tremors.  When  the  distance  is  small  the 
formula  becomes 

XK"  =7.27YS«— 38km. ; 
From  the  records  obtained  at  the  Lick  Observa- 
tory Professor  Omori  calculates  that  the  most 
central  part  of  the  San  Francisco  earthquake 
was  80  or  90  miles  to  the  west  of  Mount  Ham- 
ilton, which  places  the  origin  under  the  margin 
of  the  Pacific  Ocean. 

The  motion  of  the  earth  particle  usually  is 
only  a  small  fraction  of  an  inch  and  houses 


of  soft  earth  it  remains  loose  and  by  the  pas- 
sage of  the  earthquake  waves  is  thrown  into 
billows  like  the  sea,  so  that  all  structures  on 
such  foundations  are  frequently  destroyed.  This 
was  observed  to  be  the  effect  at  Lisbon  as  Jong 
ago  as  1755  and  illustrated  again  very  clearly 


at  San  Francisco  and  at  Valparaiso  in  1906. 
Even  the  steel  frames  of  brick  buildings  were 
destroyed  on  the  made  land  at  Valparaiso, 
though  houses  standing  on  rock  foundation  suf- 
fered but  little.  Observations  by  Professor 
Omori  and  the  writer  at  San  Francisco  show 
that  on  the  made  land  the  oscillations  did  not 
exceed  about  three  inches.  Owing  to  the  rapidity 
of  vibrations  of  this  amplitude,  however,  few 
structures  are  able  to  withstand  them.  But 
on  hard  ground,  where  the  vibrations  were 
about  a  quarter  of  an  inch^  the  worst  that  would 
result  would  be  a  cracking  of  the  plastering 
and  perhaps  of  the  walls. 

There  are  many  modern  investigators'  of 
earthquake  phenomena.  The  names  of  Milne, 
Omori,  Dution,  Oldham,  Wiechert  and  many 
others  are  familiar;  and  in  Europe  and  Ja^ian 
many  earthquake  observatories  are  in  active 
operation.  Several  such  observatories  have  been 
established  in  the  United  States  and  now  that 
the  Seismolo^ical  Society  of  America  has  been 
founded  at  San  Francisco,  no  doubt  the  study 
of  earthquakes  will  become  an  important  object 
of  attention.  The  Seismological  Society  of 
Japan  has  done  much  for  the  investigation  of 
earthquakes    in    the    Orient    and    elsewhere. 

The  distribution  of  earthquakes  is  very 
similar  to  that  of  volcanoes,  but  there  is  a 
quite  definite  earthquake  zone  encircling  the 
whole  earth,  only  a  part  of  which  is  distin- 
guished by  volcanic  activity.  This  zone  in- 
cludes the  Mediterranean  Sea,  the  Azores,  the 
West  Indies,  Central  America,  Japan,  China, 
India,  Persia  and  Asia  Minor.  This  may  be 
regarded  as  a  main  earthquake  zone  from 
which  there  are  manj^  branches  following  the 
coast  hne  of  the  continents  and  thus,  in  gen- 
eral, nearly  coinciding  with  regions  of  vol- 
canic action.  In  many  cases  it  is,  indeed,  evi- 
dent that  volcanic  eruptions  and  earthquakes 
which  accompany  them  are  closely  related,  both 
being  due  to  explosions  of  steam,  with  a  con- 
sequent readjustment  of  pressures  and  mate- 
rial within  the  immediate  region.  A  great 
volcanic  eruption  is  thus  usually  precedea  by 
earthquakes  which  are  frequently  felt  tor  a 
great  distance  from  the  volcanic  EOne;  upon 
the  actual  commencement  of  the  eruption,  how- 
everj  the  earthquakes  diminish  greatly  in  in- 
tensity or  wholly  cease,  doubtless  because  the 
interior  steam  pressure  has  been  relieved  by  a 
passage  through  the  outlet  formed.  Yet  these 
disturbances  are  only  very  local  compared  with 
the  effects  of  really  great  earthqu^es.  Nor 
is  it  true  that  a  very  large  proportion  of  the 
heavier  earth<iuakes,  even  in  these  regions,  are 
closely  associated  with  volcanic  activity;  the 
original  centre  of  the  disturbance  is  tisually 
found  to  lie  at  a  distance,  where  there  are  no 
volcanic  rocks, 

A  second  and  more  widespread  cause  of 
earthquakes  is  a  sudden  settling,  faulting  or 
bending  of  the  earth's  crust  owing  to  the  strains 
which  are  set  up  within  it.  The  slow  secular 
contraction  of  the  earth's  interior  must  set  up 
such  strains  in  the  material  resting  upon  it; 
though  the  rocks  m^  withstand  this  strain  for 
a  considerable  period,  j-et  ultimately  they  may 
suddenly  give  way,  causing  a  rock  fracture  many 
miles  in  length,  the  rock  on  one  side  sinking  down 
and  causing  a  'fault,'— or  there  may  be  a 
general  jarring  subsidence  under  a  territory  of 
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considerable  extent.  These  phe 
frequent  along  the  greater  mounlain  ranges 
which  border  the  oceaiis  and  are  closely  asso- 
ciated .  wilh  regions  of  present  folding  and 
upheaval  or  subsidence  of  the  earth's  crust. 
Both  they  and  volcanoes  are  obviously  asso- 
ciated with  lines  of  weakness  in  the  crust  of 
the  earth.  Similarly,  e3rth()uakes  may  be  pro- 
duced by  continued  deoosition  of  sediment  on 
an  ocean  bed,  which  latter  being  ovejloaded 
(and  possibly  heated  and  thus  weakened  by 
.the  superimposed  material),  may  suddenly  yielo. 

We  have  thus  far  no  accurate  data  for  esti- 
mating accurately  the  number  and  situation  of 
earthquakes  which  occur  under  the  sea  but  dis- 
turbances there  are  not  unfrequcntly  more  vio- 
lent than  under  the  land.  .One  of  the  most 
frequent  phenomena  noticed  to  accompany 
severe  eartiiquakes  along  the  ocean  shores  is  the 
violent  disturbances  of  the  sea,  giving  rise  to 
enormous  waves  which  sometimes  prove  more 
disastrous  than  the  earthquakes  themselves. 
These  seismic  sea  waves  are  divided  into  two 
classes :  First,  those  in  which  the  water  is 
noticed  slowly  to  withdraw  from  the  shore 
some  time  after  the  earthquake  and  later  return 
as  a  great  wave  carrying  everything  before  it; 
and  second,  those  in  which  the  water  rises  sud- 
denly and  overflows  the  coast,  without  any  pre- 
vious recession  from  the  shore.  In  the  first 
class  are  to  be  included  the  waves  which  inun- 
dated Lisbon  after  the  great  earthquake  of 
1  Nov.  175S;  Callao,  28  Oct.  1746;  Conception, 
20  Feb.  183S;  Arica,  13  Aug.  1868;  and  Iquique, 
9  May  1877.  In  all  these  cases  the  water  retired 
some  little  time  after  the  earthquake,  say  from 
a  quarter  to  half  an  hour  and  sometimes  after 
longer  intervals;  and  moreover  the  withdrawal 
is  gradual,  so  that  ships  at  anchor  simply  settle 
down  upon  the  sea  bottom  laid  bare  by  the  slow 
withdrawal  of  the  water.  Then  after  an  inter- 
val of  20  minutes,  or  half  an  hour,  the  sea  re- 
turns as  a  great  wave,  which  is  said  to  have 
been  80  feet  high  at  the  overflow  of  Callao  in 
1746  and  from  50  to  60  feet  high  at  the  inunda- 
tions of  Arica  and  Iquique.  The  wave  is 
naturally  made  higher  with  a  more  vertical 
front  as  it  approaches  the  shore,  owing  to  the 
resistance  to  propagation  in  shallow  water. 

The  slow  draining  away  of  the  water  some 
time  after  the  earthquake  shows  that  the  sea 
bottom  has  sunk  and  the  water  rushes  in  from 
all  sides  to  fill  up  the  depression ;  the  currents 
meet  at  the  centre  and  raise  a  ridge  where  there 
was  formerUr  a  depression  and  Uie  ridge  then 
collapses  and  sends  ashore  the  first  great  wave. 
After  this  has  swept  the  shore  the  sea  slowly 
-withdraws  again  to  fill  up  the  depression,  leavr 
ing  bare  the  land  as  before  and  after  the  same 
.interval  again  returns  and  sweeps  the  coast. 
At  Arica  in  1868  and  at  Iquique  in  1877  it  is 
said  that  the  sea  continued  to  oscillate  for 
nearly  two  days  before  it  finally  quieted  down 
and  meanwhile  the  waves  were  propagated 
around  the  world. 

In  seismic  sea  waves  of  the  second  class, 
where  the  water  rises  suddenly  without  recession 
from  the  shore,  the  cause  is  an  upheaval  of  the 
ocean  bed,  which  also  lifts  the  water  resting 
Upon  iL  The  result  is  the  sudden  appearance  of 
a  great  wave.  This  class  of  waves  appears  to 
be  less  frequent  than  the  preceding  class  and 
therefore  is  not  so  famous  as  those  in  which 


the  water  first  withdraws  from  tlie  shore.  At 
great  distances  from  the  orimn,  waves  of  the 
first  class,  in  being  propagated  round  the  world, 
resemble  those  of  the  second  class;  so  that  to 
classify  sea  waves  intelligently  a  careful  inves- 
tigation must  be  made  of  the  place  of  ori^n  of 
the  disturbance. 

A  quite  different  theory  of  earthquakes, 
which  includes  also  the  cause  of  volcanoes  and 
the  mode  of  mountain  formation,  hat  recently 
been  very  fully  developed  by  Prof.  T.  J.  J. 
See.  This  is  in  brief,  that  under  the  enormous 
pressures  existing  at  the  bottoms  of  the  Ocean 
beds  a  portion  of  the  water  i.i  forced  down- 
ward to  a  considerable  depth  within  the  earth's 
crust;  here,  becoming  diffused  among  the  molten 
rock*  and  having  its  enlosivp  power  greatly 
increased  throng  supei^eating,  it  penetrates 
under  the  lands  along  the  coast  lines  where 
it  in»y  elevate  mountain  ranges  panllel  to  the 
coast,  giving  rise  in  its  explo.  ive  pressure  to 
faults,  volcanic  outbreaks,  and,  as  a  consequence 
of  each  of  these,  to  earthquakes.  Admitting 
the  possibility  of  water  penetrating  the  crust 
in  this  way,  this  theory  explains  the  situation 
of  the  great  mountain  ranges  of  the  earth,  the 
general  absence  of  seismic  disturbances  beneath 
the  interior  of  continents  (since  here  the  seep- 
age of  the  water  would  be  less),  the  observed 
fact  that  the  density  of  mountain  masses  is  often 
small  and  many  other  associated  phenomena. 
Consult  'The  Cause  of  Earthquakes,  Mountain 
Formation  and  Kindred  Phenomena  Connected 
With  the  Physics  of  the  Earth,'  (Proceedings 
of  the  American  Philosophical  Society,  1906). 

Bibliography.— Dul ton,  'Earthquakes  in  the 
Light  of  the  New  Seismology'  (London  1904) 
and  numerous  memoirs  in  the  'Transactions* 
of  various  learned  Societies  and  (government 
Surveys;  Humboldt,  'Cosmos';  Judd,  'Vol- 
canoes';  Lyell,  'Principles  of  Geoloey>  C12th 
ed.) ;  Milne.  'Earthquakes'  (1903),  and 
'Seismology';  Russell,  'Volcanoes  of  North 
America'  and  numerous  other  works  on  Geology 
and  related  subjects;  Hobbs^  'Earthquakes,  an 
Introduction  to  Seismic  Geology'  (London 
1908)  ;  Suess,  'Face  of  the  Earth.*  Papers  by 
Milne  and  others  in  the  Philosophical  Transac- 
tions and  Proceedings  of  the  Royal  Society,  the 
papers  of  See  above  referred  to,  and  the  Re- 
ports of  the  British  Association;  Publications 
of  the  Seismology  Society  of  Japan;  Beitrige 
lur  Geophysik. 

EARTHQUAKES,  Inatmmenta  for  Re- 
cording. The  first  record  of  an  earthquake 
really  worthy  of  being  r^arded  as  accurate  and 
complete  was  obtained  by  Prof,  James  Ewing 
at  the  University  of  Tcddo,  on  3  Nov.  1880,  by 
the  aid  of  a  new  seismograph  of  his  own  in- 
vention. This  great  epodi-matdng  result  was 
dimly  foreshadowed,  no  doubt,  by  earlier  crude 
attainments,  yet  Ewing's  work  was  far  in  ad- 
vance of  that  of  the  times,  and  his  records 
were  the  first  and  only  ones  from  which  the 
approximate  amplitudes,  periods,  and  accelera- 
tions of  the  motions  of  the  ground  could  be 
deduced. 

In  order  that  a  seismograph  may  faithfully 
record  the  motion  of  the  ground  during  an 
earthquake  it  is  in  ^neral  a  necessity  that 
some  portion  of  the  mstrument  must  remain 
relatively  at  rest  throug^ut  the  disturbance.  It 
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seems  to  the  writer  that  to  Ewing  more  than 
any  other  is  due  the  credit  of  having  formu- 
lated the  Idnetic  basis  a!  all  modem  seis- 
mometry.  He  was  the  first  to  show  how  to 
realize  and  utilize  the  principle  of  the  stcaJy 
mass  in  the  measureiocnC  of  earthquake  motion. 
Ther    ■  ■  ' 


the  large  number  of  devices  and  arrangements 
tither  described  or  actually  constructed  and 
Employed  by  Ewing  at  the  University  of  Tolcio 
from  1880  to  1883.  We  cannot  attempt  to  de- 
scribe in  this  brief  account  any  of  his  early 
work,"  or  the  equally  important  contributions  to 
seismology  by  Milne,  Gray  and  others'  of  that 

Within  the  past  25  or  30  veari  seismographs 
have  multiplied  very  greatly  throughout  the 
civilized  world,  and  by  their  records  it  is  found 
that  any  considerable  earthquake  literally  sets 
the  entire  crust  of  the  globe  vibrating  and  Us 
tremors  are  measurable  at  almost  an^  point  on 
the  surface  by  the  aid  of  the  Sensitive  iostru* 
mployed. 


will  aid  in  understanding  the  instrwnctits  Mi 
ihcir  records.  The  commonly  current  coticeiH 
lion  that  earthquake  motion  is  a  comparatively 
simple  vibratory  displacement  of  the  ground  in 
some  particular  direction  is  shown  to  be  de- 
cidedly erroneous  by  the  actual  records.  The 
motion,  in  fact,  is  exceedingly  complex;  the 
vibrations  in  a  horizontal  plane  take  place  in 
all  conceivable  directions  and  are  componnded 
7.1th  motion  in  the  vertical.  With  this  compIeT 
sort  of  vibratory  displacements  there  may  also 
coexist  certain  twisting  and  tilling  rotations. 
No  single  instrument  can  possibly  produce  the 
record  of  such  hishly  intricate  motions.  They 
must  be  separatea  or  resolved  into  elaoMntary 
components  for  satisfactory  registration.  It  is 
generally  recognized  that  no  less  than  six  dis- 
tinct and  separate  components  require  to  be 
measured,  namely,  three  displacements  in  direc- 
tions at  tight  angles  to  each  other,  that  is,  one 
north, and  south,  one  east  and  west  and  one 
vertical;  also,  three  components  of  rotation 
about  the  same  three  axes.  The  tu^Tiing  on  the 
vertical  axis  may  be  called  a  twisting  com- 
ponent. The  turnings  on  the  horizontal  axis 
are  tilting  effects.  Seismologists  have  not  yet 
succecdedT  in  recording  all  of  these  elementary 
components.  Unfortunately  most  of  the  instru- 
ments thus  far  employed  arc  influenced  by 
more  than  one  component  of  motion,  and  the 
records  cannot  therefore  be  entirely  interpreted. 
Seismo graphs. —  The  seismographs  chiefly 
employed  up  to  the  present  time  are  those  de- 
signed to  register  the  horizontal  vibratory  dis- 
placements of  the  ground.  In  a  limited  num- 
ber of  cases  efforts  have  been  made  to  register 
the  vertical  component  of  motion.  In  still 
fewer  cases  the  tilting  motions  of  the  ground 
have  been  the  subject  of  special  measurements. 
The  writer  is  not  aware  that  the  twisting 
component  has  thus  far  ever  been  recordei 
although  fomis  of  apparatus  for  the  purpose 
have  been  proposed. 
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Vertical  CompoaenL —  Instruments  foe  ver- 
tical motion  are  not  so  easy  to  design,  and  the 
results  obtained  by  their  use  have  been  less 
satisfactory  than  with  other  types  either  be- 
cause the  vertical  motion  of  the  ground  is  rela- 
tively very  small,  or  because  it  may  be  absent 
altogether.  In  seismographs  £or  vertical  motion 
the  so-called  steady  mass  must,  in  general,  be 
suspended  by  means  of  very  flexible  springs,  or 
their  equivalents,  in  order  that  it  may  remain 
at  rest  in  the  vertical  sense  while  the  ground 
may  rise  and  fall  beneath  it.  If  the  springs 
are  too  stiS  the  steady  mass  fails  to  remain  at 
rest  but  is  made  to  rise  and  fall  with  the  move- 
ment of  the  ground.  On  the  other  hand,  if  th« 
springs  are  too  weak,  very  slight  variations  of 
strength,  due  to  temperature  and  prolonged  cx' 
cessive  stress,  cause  the  steady  mass  to  wander 
sli^t  amounts  from  its  normal  position  of  rest 
As  the  motions  are  generally  greatly  magnified, 
these  slight  progressive  displacements  often 
carry  the  tracing  entirely  off  die  sheet  designed 
to  receive  it,  or  otherwise  prove  fatal  to  the  de- 
sired resulL  These  characteristics  of  ordinary 
springs  constitute  serious  limitations  in  the  coiit 
striiction  of  seismographs  for  vertical  motion. 
What  is  jM^dad   i       ' ' 


.veiy  great  exieqsion,  docs  not  exhibit  with  the 
lapse  of  timo  any  minute  slow,  progressive,  af  ter- 
deionnations  and  is  unaffened  by  variations  of 
temperature. 

HoriaanlBl  Metiob— A  simfde  pcnduluin 
consisting  of  a  massive  bob,  weighing-  several 
huirarea  pcunos  m  some  cases,  suspended  by  a 
steel  wire  from  a  massive  support  has  been 
extensively  employed  especially  in  Italy  and 
Spain  as  the  'steady  mass"  for  a  seismograph. 
Tlie  motions  of  the  ground  with  respect  to  such 
a  mass  must  be  ma^niEcd  from  10  to  lOQ  or 
more  times  ii  we  are  to  produce  satibfactory 
records  of  small  distant  earthquakes.  The 
means  of  doing  this  will  be  shown  later. 

A  simple  pendulum  of  this  character  fails 
to  provide  a  reliable  steady  mass  for  two 
or  Oiree  reasons.  If  the  length  is  short,  10  or 
20  feet,  the  mass  very  quickly  responds  to  the 
earthquake  movements  and  presently  the 
pendulum  is  itself  swinging  in  a  more  or  less 
violent  manner.  A  long  pendulum  (several 
hundred  feet)  cannot  be  supported  with  sufii- 
cient  rigidity.  The  top  of  a  lofty  tower,  even 
during  the  absence  of  an  earthquake,  wanders 
all  about  a  lixed  point  within  it,  due  to  the 
influence  of  temperature,  wind,  etc,  on  the 
tower,  and  the  effects  of  moisture,  temperature, 
rainfall,  etc.,  upon  its  foundation  and  the 
adjacent  earth.  During  an  earthquake  the 
motions  of  the  top  of  such  a  tower  cannot  be. 
the  same  as  those  of  the  ground  and  are 
doubtless  much  greater,  thereby  seriously  in- 
fluencing the  steady  mass,  notwithstanding  the 
great  length  of  its  support 

The  Horizontal  Pendalnm.— The  type  of 
pendulum  employed  first  by  Ewing  for  the 
measurement  of  earthquake  motion  in  the  hori- 
zontal plane  is  commonly  called  the  horizontal 
or  conical  pendulum.  A  modem  design  of  this 
form  of  seismograph  is  shown  in  Figs.  1  and  2. 
The  steady  mass  C  (about  40  pounds)  is  sup- 
ported upon  the  massive  column  A  by  a  hori- 
zontal strut  and  the  diagonal  wires  W.  W.  so 
that  it  is  exceedingly  free  to  swing  about  a 
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pivot  point  at  D  and  another  at  B.     The  two 

foinls  D  and  B  are  not  quite  in  a  vertical  Hne, 
ence  the  steady  mass  is  in  slightly  stable 
equihbrium  and  if  disltirbed  oscillates  like  a 
very  long  pendulum.  As  ordinarily  adjusted  at 
the  Weather  Bureau  the  pendulum  illustrated, 
makes  a  complete  oscillation  in  about  35  sec- 
onds. This  is  equivalent  to  a  simple  pendulum 
about  4,000  feet  long.  The  record  is  made 
upon  the  clock-driven  drum  R  by  means  of  the 
lever  L,  carried  in  the  heavy  yoke  piece  G. 
For  this  purpose  the  surface  of  the  drum  is 
closely  covered  with  a  piece  of  smooth  white 
paper  which  is  uniformly  coated  with  soot  from 
a  wide- flame,  smoky,  kerosene  lamp.  The 
drum  makes  one  revolution  an  hour,  and  each 
minute  of  time  is  electrically  marked  on  the 
record  sheet  by  the  time-ticker  magnet  M.  The 
distant  end  of  the  drum-shaft  is  cut  with  a 
coarse  thread  which  causes  the  drum  to  move 
endwise  about  3-16  of  an  inch  with  each  revo- 
lution, thus  separating  the  lines  traced  by  the 
stylus. 

The  manner  in  which  the  registration  of  the 
earth  motion  is  effected  is  more  clearly  seen  in 


The  Milne  seismograph  used  in  the  English 
work  records  photographically  without  the  use 
of  mirrors.  A  small  steady  mass  is  suspended 
on  a  horiiontal  strut  only  an  inch  or  two  long, 
but  the  strut  is  prolonged  beyond  by  a  very 
light  boom  to  a  length  of  nearly  three  feet  or 
more.  This  long  boom  at-  the  outer  end  carries 
a  light  aluminum  vane  pierced  with  a  narrow 
radial  slit.  The  photographic  paper,  in  the 
shape  of  a  long  ribbon,  is  placed  in  a  box  just 
under  the  vane.  The  box  has  a  slit  in  its  top 
at  right  angles  to  that  in  the  vane.  Light  from 
a  lamp  is  thrown  upon  the  aluminum  vane  and 
passes  into  the  box  at  the  point  where  the  two 
slits   intersect,   thus   making  the  photographic 
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ployed  for  the  purpose  of  recording 
ously  the  small  diurnal  and  other  changes  goinj 
on  in  the  earth's  magnetism  are  nearly  alway: 
disturbed  by  even  very  small  earthquakes 
These  are  not  seismographs  at  all,  in  the  ordi 
nary  meaning  of  the  word,  and  the  records 
very  little  information  except  the  time 
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forked  and  engages  the  slender  steel  staff  f, 
which  is  pivoted  in  the  most  delicate  manner  in 
the  frame  F,  rising  from  the  steady  mass  C 
Observing  now  that  the  steady  mass  is  free  to 
remain  al  rest  with  respect  to  Ihe  lateral  mo- 
tions of  its  pier  and  the  yoke  piece  G,  it  is  plain 
that  the  stylus  al  the  long  end  of  the  lever  will 
trace  a  magnified  record  of  all  the  lateral  dis- 
placements of  the  pivot  d,  because  the  point  of 
the  fork  which  engages  the  steady  mass  at  / 
must  remain  at  rest  with  the  mass.  The  amount 
of  magnification  depends  upon  the  ratio  of  the 
lever  arms.  In  instruments  of  the  kind  illus- 
trated a  10-  or  15-fold  magnification  is  usual. 
Owing  to  the  fractional  resistance  offered  by 
the  joot  and  at  the  pivot  points  greater  mag- 
nifications require  proportionately  greater  mass 
in  the  pendulum,  if  the  same  period  is  retained. 

Very  similar  devices  to  those  shown  are 
quite  generally  employed  in  all  instruments  with 
mechanical  registration. 

Two  separate  pendulums  installed  at  right 
angles  to  each  other  are  required  to  register 
both  components  of  horizontal  motion. 

Photographic  Registration. —  Much  less 
massive  horizontal  pendulums  can  be  employed 
to  register  photographically  by  the  aid  of  light 
reflected  from  a  mirror  in  the  usual 
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the  needles  were  disturbed.  The  needles  act 
like  any  other  small,  light  pendulum  and  simply 
suffer  certain  mechanical  agitation  during  the 
earthquake.  In  some  less  frequent  cases'  there 
appear  to  be  certain  distinct  magnetic  effects 
that  occur  with  the  earthquake,  but  these  are 
only  imperfectly  tinder  stood  at  the  present 
lime. 

Interpretation  of  Records.— Serious  com- 
plications arc  likely  to  enter  into  the  records  of 
seismographs  especially  of  the  horizontal  pen- 
dulum. This  instrument  is  more  and  more 
sensitive  to  minute  tilting  motions  the  greater 
its  period  of  oscillation.  If  the  ground  at  the 
Weather  Bureau  instrument  tills  as  little  as  only 
one  inch  in  a  mile  the  stylus  of  the  seismograph 
will  be  thrown  out  of  the  line  nearly  one-quar- 
ter of  an  inch.  Furthermore,  the  instrument  is 
sensitive  to  the  twisting  component  of  motion 
and  finally  we  cannot  feel  entirely  sure  the 
steady  mass  has  remained  quite  at  rest.  If  the 
earthquake  motion  synchronizes  with  the  free 
motion  of  the  pendulum,  the  latter  is  quite 
certain  to  be  set  swinging.  In  the  face  of 
these  complications  it  is  hardly  possible,  as  yet, 
lo  interpret  exactly  the  records  obtained. 
Great  improvements  in  the  instruments  are 
constantly  being  made  and  it  appears  as  if  the 
boritontal  pendulums  are  likely  to  be  displaced 
in  the  future  by  better  types  of  apparatus. 
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Rscords.—  The  interestinK  features  of  the 
\Veather  Bureau  record  of  the  San  Frandsco 
earthquake  appear  m  fig.  3.  The  tmall  prc- 
liuiinary  Iremors  began  "at  8  h.—  19  tn.— 
20  3.,  A.1I.,  that  is  6  minutes  42  seconds  after 
the  strong  motion  recorded  at  the  University 
of  California.  The  stronger  motion  begins  at 
•b»,  on  the  record  at  Washii^on  and  at  8:32 
to  8;35  the  pen  was  deflected  ofi  the  sheet  by 
the  very  strong  motion,  producing  a  gap  in  the 
record  which,  nowever,  was  resumed  wbea  the 
motion  subsided  a  little.  The  original  record 
sheet  is  36  inches  long  and  vibraton  motion 
is  perceptible  for  fully  four  hours.  The  com- 
plete period  of  the  tar^r  waves  was  from  20 
to  30  seconds.  Sudi  vibrations  are  very  slow 
a.iid  appear  to  be  entirely  imperceptible  to  human 
beings,  nor  do  they  affect  buildings  or  other 
structures  injurioosly,  so  far  as  can  be  ascer- 
tained. C,  F.  MAKvnf. 
Chief  of  Ikt  United  Stales  Weather  Bureau. 

EARTHS,  a  term  applied  by  alchemisu  to 
substances  which  were  considered  elementacy 
bodies,  but  since  [he  researches  of  Lavoisier 
and  Sir  Humphry  Davy,  defined  as  metallic 
oxides  or  compounds  of  oxygen  with  metals 
similar  to  potassium  and  so^iun.  Earths  are 
seldom  found  in  a  state  of  natural  purity,  but 
constitute  chiefly  the  component  parts  of  gravel, 
soil  or  strata.  The  more  important  earths 
are  divided  into  two  classes ;  alkaline  earths, 
lime,  baryta,  strontia  and  magnesia;  and  proper 
earths,  atLunina,  zircoma,  glucina,  yttria  and 
thorina;  most  of  these  are  treated  under  sepa- 
rate titles,  to  which  refer.  The  alkaline  earths 
resemble  the  alkalis.  They  are  soluble  in 
water;  baryta  and  strontia  readily,  Imie  spar- 
ingly,  and  magnesia  very  slightly.  Their  solu- 
tions affect  vegetable  colors  similarly  to  the 
alkalis.  They  combine  with  adds,  forming 
neutral  salts,  some  of  which  are  readily  soluble 
in  water  and  others  insoluble.  The  proper 
earths  are  insoluble  and  infusible,  and  by  ex- 
posure to  heat  lose  the  property  of  easy  solu- 
bility in  adds. 

EARTHWORKS,  in  military  parlance,  are 
permanent  or  temporary  defenses  chiefly  of 
earth  forming  a  shield  against  the  enemy's  Are. 
For  the  various  forms  of  military  eartaworks 
see  FoRTJFiCATJONs. 

EARTHWORM,  any  terrestrial  anneUd  of 
tbe  order  Oligoch<Eta.  Although  certain  fami- 
lies of  Oligockata  are  strictly  aquatic  and 
others  exclusively  terrestrial,  still  others  con- 
tain both  aquatic  and  terrestrial  spedes,  and 
aside  from  peculiarities  which  arc  obviously 
adaptations  to  the  mode  of  life  no  sharp  dis- 
tinctions can  be  drawn  between  these  two 
classes.  The  earthworms  generally  are  larger 
and  more  robust,  with  shorter  setje  than  the 
walerworms  and  have  dorsal  pores.  Within 
recent  years  the  earthworms  have  attracted 
much  attention  from  systematic  writers  and  no 
less  than  800  species,  of  which  upward  of  90 
inhabit  North  America,  are  now.  known.  Ex- 
ternally they  look  mudi  alike,  but  in  their  in- 
ternal anatomy  exhibit  an  astonishing  variety. 
The  common  earthworms  of  Europe  and 
America,  of  which  a  doien  or  more  species 
may  be  found  in  almost  any  suitable  locality, 
belong  chiefly  to  the  genera  Lumbrims  and 
Allotohophora  which  have  the  setx  arranged 


in  four  pairs  on  eadi  somite,  a  well-developed 

E'rdle  or  clitdlum  occupying  a  variable  num- 
r  of  segments  toward  the  anterior  end,  the 
female  and  male  genital  pores  on  the  Uth  to 
ISth  segments  respectively  and  various  com- 
plex internal  peculiarities  of  the  reproductive 
organs.  While  our  spedes  rarely  equal  a  foot 
in  length,  several  South  African  and  Austra- 
lian species  reach  five  feet  Earthworms  in- 
habit nearly  all  parts  of  tbe  earth  except  the 
frozen  regions  of  high  latitudes  and  altitudes, 
dry  sandy  soils  ana  some  portions  of  tbe 
North  American  prairies.  Their  habits  are 
everywhere  much  alike.  They  burrow  in  damp 
earth,  which  the  common  kinds  penetrate  to  the 
depth  of  about  two  feet  They  swallow  the 
soil  and  after  di^sling  its  nourishing  elements 
reject  the  rest  ui  the  form  of  castings  from 
the  mouths  of  their  burrows.  At  night  they 
partly  leave  their  burrows  and  draw  to  them 
the  petioles  of  leaves,  etc.,  on  which  they  feed 
and  with  which  they  close  the  openings  in  cold 
weather.  In  this  way  they  also  seek  one  an- 
other's company  and  copulate,  as  hermaphrod- 
ites mutually  fertilizing  each  odier.  A  cocoon 
is  formed  by  secretions  of  the  ditetlum  and  re- 
ceives the  eggs  and  spermatoioa  in  a  quantity 
of  albumen  as  it  slips  past  the  openings  of  the 
genital  ducts  toward  the  head,  from  which  it 
passes  and  remains  in  tbe  earth.  Durine  the 
winter  they  burrow  to  a  d^th  beyona  the 
reach  of  frost,  but  some  species  at  least  will 
survive  actual  freezing.  The  importance  of 
earthworms  as  cultivators  of  the  soil  can 
scarcely  be  overestimated.  By  their  burrowing 
they  render  it  porous  and  permeable  to  the 
rain  and  air;  they  continually  lum  the  earth 
by  bringing  up  soil  from  beneath  the  surface 
and  they  add  to  its  fertility  by  burying  vege- 
table matter  and  by  their  secretions.  Darwin 
has  estimated  that  earthworms  bring  to  the  sur- 
face in  rich  meadow  lands  not  less  than  one* 
fifth  inch  of  soil  per  annum,  and  recent  labor- 


atory experiments  demonstrate  most  emphat- 
ically the  beneficial  influe 
presence  of  earthworms. 
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TTie  body  wall  of  earthworms  consists  of 
ail  epidermis,  one  layer  thick  except  on  the 
ditellum;  a  layer  of  articular  musdes;  and  an 
inner  layer  of  longitudinal  muscles.  The  due- 
tK  are  shaped  like  a  large  S.  The  nervous 
system  consists  of  a  pair  of  dorsal  cerebral 
ganglia,  connected  with  a  ventral  gan^ionated 
cord.  Spcdal  sense-organs  are  absent,  except 
for  tactile  cells,  but  touch,  sensitivity  to  light 
and  color- sense  exists.  There  is  a  definite 
body-cavity,  split  up  into  separate  compart- 
ments for  each  segment  It  communicates 
with  the  outside  through  dorsal  pores.  The 
vascular  system  is  closed  and  consists  primarily 
of  a  dorsal  contractile  vessel  and  ventral  non- 
contractile  one,  communicating  by  transverse 
contractile  trunks  in  front  and  capillaries  be- 
hind. The  excretory  system  consists  of  vari- 
ously inodified  nephridia  opening  into  the  cce- 
lum  and  lo  the  outside.  The  digestive  tube  is 
usually  straif^t  and  consists  of  a  ventral 
mouth,  a  buccal  cavity,  a  muscular  pharynx, 
an  oesophagus  and  an  intestine  opening  \tf  a 
terminal  anus.  Various  glandular  appendages 
exist  and  the  whole  system  is  often  compli- 
cated in  several  respects.  The  reproductive 
glands  lie  in  the  wall  of  the  nelum ;  their  com- 
plicated ducts  are  probably  modified  nejAridte. 
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Consult  Beddard,  'Eartliwonns  and  their 
Allies'  (New  York  1912);  Darwin,  'Forma- 
tion of  Vegetable  Mould'   (London  1881). 

BASWIO,  an  orthoplcrous  insect^  forming 
type  of  a  family,  Forjiculidir.  This  insect  has 
generally  a  habit  of  concealing  itself  in  cavities, 
endeavoring  lo  reach  their  innermost  recesses 
and  in  some  rare  cases  may  have  sought  a  hid- 
ing place  in  the  ear,  but  its  passage  into  the  in- 
ternal ear  would  be  slopped  either  by  the 
waxy  secretions  or  by  the  tympanic  mem- 
brane. In  any  case,  there  is  not  much  basis 
for  the  legend  that  it  is  in  the  habit  of  creep- 
ing into  the  carj  of  sleepers.  The  common 
earwig  (_F.  mtricularia)  is  found  throughout 
Europe,  in  North  Africa,  Asia  Minor  and  North 
America.  It  has  a  length  of  from  two-fifths 
to  two-fliirds  of  an  inch;  the  antennje  are 
thread-like,  and  the  number  of  joints  is  15. 
The  fore  wings  are  short,  homj'  and  some- 
what rectan^lar,  but  the  larger  hind  wings  are 
thin  and  mainly  membranous  and  fold  up  some- 
what like  a  fan  under  the  fore  wings.  The  last 
segment  of  the  abdomen  carries  a  pair  of 
curved,  horny,  pinchcr-likc  appendages,  which 
in  the  male  are  toothed  at  the  base.  The  eggs 
are  laid  in  spring,  about  20  at  a  time,  and  are 
carefully  protected  by  the  female.  The  young 
earwigs  differ  little  except  in  size  from  the 
mature    insects;    they    are    guarded    by    the 


s  situations,  such  as  beneath  the  baric  of 
trees,  under  stones,  in  the  soil,  or  in  any  suit- 
able hole.  They  feed  on  fruits,  seeds,  leaves 
and  flowers,  and  at  limes  on  animal  refuse. 
Higbt  other  species  of  this  genus  are  found 
in  Europe.  In  the  genus  Chelidura^  repre- 
sented in  Europe  by  nine  species,  the  wings  arc 
altogether  wanting.  Labia  is  another  genus 
with  only  one  European  species  (L.  minor), 
which  is  common  in  Great  Britain  about  ma- 
nure heaps  and  similar  habitats.    See  Orthop- 

TOtA. 

EASEMENT,  a  legal  term,  denoting  a 
privilege  comprising  a  permanent  public  or  per- 
sonal right  as  legal  owner  of  one  parcel  of 
land,  to  use,  or  forbid  its  use,  for  some  special 
purpose,  with  regard  to  a  parcel  of  land  belong- 
ing to  another  owner.  This  definition  includes 
easements  strictly  so  called,  which  are  always 
appurt«nant  to  land,  public  easements  and  ease- 
ments in  gross  or  sudi  as  are  attached  to  the 
person.  In  more  general  terms  it  is  said  that 
the  right  of  making  use  of  the  land  of  others, 
whether  it  be  that  of  the  public  or  individuals, 
for  a  precise  and  definite  purpose,  not  incon- 
sistent with  a  general  right  of  property  in  the 
owner,  especially  where  it  is  for  the  public  use, 
is  in  legal  contemplation  an  easement  or  fran- 
chise, and  not  a  grant  of  the  soil  or  geperal 
property.  In  the  civil  law  the  land  against 
which  the  privilege  exists  is  called  the  servient 
tenement;  its  proprietor  the  servient  owner;  he 
in  whose  favor  it  exists  the  dominant  owner; 
his  land  the  dominant  tenement.  And,  as  ttiese 
rights  are  not  personal  and  do  not  change  with 
the  persons  who  may  own  the  respective  estates. 


it  is  very  common  to  personify  the  estates  as 
themselves  owning  or  enjoying  the  easements. 
Easements  have  these  essemiai  qualities.  There 
muat  be  two  tenements  owned  by  several  pro- 
prietors: the  dominant,  to  which  the  privilege 
IS  attached ;  t&e  servient,  upon  which  it  is  im- 
posed. Considered  strictly,  easements  exist  only 
in  favor  of,  and  are  imposed  only  on,  corporeal 
property,  Thejr  confer  no  right  to  any  profits 
arising  from  the  servient  tenemenL  They  arw 
incorporeal,  At  common  law  they  may  be  tem- 
porary; b^  the  civil  law  the  cause  must  be  per- 
petual. They  impose  no  duty  on  the  servient 
owner,  except  not  to  change  his  tenonent  to 
the  prejudice  or  destruction  of  the  privilege. 
Easements  arc  of  various  kinds.  They  ar«  as 
various  as  tbe  exigencieE  of  dunestic  conven- 
ience or  the  purposes  to  which  buildings  or 
land  may  be  applied.  The  fi^lowing  attach  to 
land  as  incidents  or  appurtenances,  to  wit: 
The  right  of  pasture  on  other  land;  of  taking 
game  on  other  land;  of  fishing  in  other  waters' 
of  taking  wood,  mmetrals  or  other  produce  of 
the  soil  from  other  land;  of  receiving  air,  light, 
or  heat  from  or  over  other  land;  of  receiving 
or  discharging  wafer  over,  or  having  support  to 
buildings  from  other  land;  of  goin^  on  other 
lands  to  clear  a  mill  stream,  or  repair  its  banks 
or  draw  water  from  a  spring  there,  or  to  do 
some  other  act  involving  ownership;  of  carry- 
ing on  an  offensive  trade;  of  burying  in  a 
church  or  a  particular  vault,  etc.  Some  of  these 
are  affirmative  or  positive,  that  is.  authorizing 
the  commission  of  acts  on  the  lands  of  another 
actually  injurious  to  it,  as  a  right  of  way  ^  or 
negative,  bring  only  consequentially  injurious, 
as  forbidding  the  owner  from  building  to  the 
obstruction  of  light  of  the  dominant  tenement. 
Easements  of  every  kind  must  originate  in  a 
grant  or  agreement,  express  or  implied,  of  the 
owner  of  the  servient  tenement.  By  the  com- 
mon law,  the  evidence  of  their  existence  may 
be  by  proof  of  the  agreement  itself,  or  by  pre- 
scription, requiring  actual  and  uninterrupted  en- 
joyment immemorially,  x>r  for  upwara  of  20 
years,  to  the  extent  of  the  easement  claimed 
from  which  a  ^rant  is  implied.  Easements  of 
the  negative  kmd  do  not  admit  of  possession 
and  by  the  civil  law  they  cannot  be  acquired 
by  prescription  and  can  only  be  proved  by  grant. 
Use  is  not  essential,  therefore,  to  their  existence. 
Easements  may  be  extinguished  by  release;  by 
merger,  when  the  dominant  and  servient  tene- 
ments are  united  under  the  same  title  and  to 
the  same  person ;  by  necessity,  as  by  a  license 
to  the  servient  owner  to  do  some  art  incom- 
patible with  its  existence"  by  cessation  of  en- 
loyment,  when  acouired  by  prescription^thc 
non-user  being  evidence  of  a  release  where  the 
abandonment  nas  continued  at  least  as  long  as 
the  user  from  which  the  ri^t  arose,  A  shorter 
time  will  answer  in  some  cases.  Interference 
with  a  rigiit  of  easement  is  an  action  of  tres- 
pass, or  of  case,  where  the  offense  is  one  of 
consequential  damages.  Redress  may  be  gained 
through  a  court  of  equity  for  the  tnfringe< 
ment   of   easement. 

Consult  Holland.  'The  Elements  of  Juris- 
prudence' (9th  ed.,  New  York  1900) ;  (^oddard, 
'Easements.'  (4th  ed„  London  1900);  Jones, 
'Treatise  on  the  Law  of  Easements'  (Boston 
1898) ;  Innes,  'Easements'  (London  1893) ; 
Washburn,  'Easements)  (4di  ed,  Boston  188S)  ; 
Gale,  Easements'  (7tli  ed.,  London  1899). 
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BAST,  Sn  AUrad.  En^sh  xrtist :  b.  K«tccr- 


Royal  Academician  1913.  He  bas  exhibited 
at  the  Roytl  Academy  for  maoy  years  and 
among  his  works  are  'A  Pa&sing  Storm,'  'A 
Haunt  of  Ancient  Peace,'  <The  Nene  Valley,' 
'An  Idyl  of  Spring;'  'London  at  Night' ; 
'The  Mornine  Moon' ;  'Autumn  in  the  Valley 

"     hr   Seinp." 


of  the  Seine.' 


BAST  AFRICA.  Oerman,  the  Germanpos- 
sessions  in  east  Africa,  acquired  in  188S-W), 
lying  immediately  to  the  south  of  British  East 
Africa,  and  havinK  an  estimated  area  of  about 
384,000  square  miles  and  population  (1913)  of 
7,678,132,  of  -whom  5,536  are  Europeans.  They 
are  bounded  on  the  north  by  a  line  running 
northwest  from  the  Umba  River  to  the  eastern 
shore  of  the  Victoria  Nyanza  and  continuing 
west  from  this  lake  to  the  Congo  State.  Lake 
Tanganyika  forms  the  western  boundary  and 
thence  a  line  to  Lake  Nyassa  and  the  river  Ro- 
vuma  form  the  southwestern  and  southern  bound- 
aries. In  September  1894  it  was  agreed  that 
the  German-Portuguese  frontier  should  follow 
parallel  lat,  10'  W  S.  from  the  coast  to  its  in- 
tersection with  the  river  Rovuma,  leaving 
Kionga  and  the  month  of  the  Rovuma  to  Ger- 
many and  Cape  Delgado  to  Portugal.  Several 
stations  have  been  established  by  the  German 
East  Africa  Company.  Two  railway  lines  —  the 
Usambara  (223  miles)  completed  in  1912;  and 
the  central  railway  (780  miles)  from  Das-el- 
Salaam,  the  seat  of  government,  to  Ujiji  on 
Lake  Tanganyika,  completed  in  February  1914 
—  are  the  main  arteries  of  communication.  The 
revenue  for  1914  was  ffl25,500  and  expenditure 
£!  ,188,500.  In  1912,  1,034  vessels  of  a  total  of 
1,913,743  tons  entered  the  various  ports.  The 
products  of  the  country  are  coffee,  tobacco,  cot- 
ton, ivory,  caoutchouc  and  gum.  The  highest 
mountain  is  Kilimanjaro,  reaching  19,600  feet. 
Among  the  chief  rivers  are  the  Rovuma,  Rufiji, 
Kingani  and  Pangani,  flowing  to  the  Indian 
Ocean;  the  Ka^era,  Shimiyu  and  Ruwara  flow- 
ing into  Victoria  Nyanza;  and  the  Malagarazi 
flowing  into  Tanganyika.  In  the  north  there 
are  several  small  lakes  and  in  the  southwest  the 
larger  salt  lake,  Rukwa  or  Hikwa.  On  the 
coast  the  chief  towns  are  Mikindani,  Lindi, 
Dar-es- Salaam,  Ba^moyo,  Pan  rani,  Wanga, 
and  the  English  mission  station  Saadani.  In- 
land there  are  Mpwapwa,  Kanyenye,  Tahora 
(Kaieh),  Urambo  and  Ujiji.  The  country  is 
under  an  imperial  governor.  After  the  out- 
break of  the  great  European  War  the  colony 
was  attacked  by  the  Entente  Powers,  the  chief 
forces  being  Oie  British  and  South  African 
troops  led  by  General  Smuts,  who  attacked 
from  the  north,  while  Belgian  and  Portuguese 
troops  attacked  from  the  south  and  east.  Its 
con((uest  was  completed  on  3  Dec.  1917.  For 
details  see  War,  European. 

EAST  AFRICA,  PortociUK.  or  HOZAH- 
BIQUE.  The  possessions  of  Portugal,  com- 
prising three  distinct  entities:  the  province  of 
Mozambique  (293,580  square  miles)  the  Com- 
panhia      do      Mozambique      (59.840      square 


miles) ;  aind  the  Coispanhia  do  '  N^Uu 
(73,292  scnure  miles).  The  first-named  is 
Avided  into  five  districts,  with  Lottrenco 
UarquES  as  the  capital.  Its  coast  line 
extends  south  from  Cape  Delgado,  the 
southern  extremity  of  the  coasl-line  of  Ger- 
man East  Africa  to  Kosi  Bay,  just  below  Dela- 
goa  Bay,  at  a  point  separating  British  from 
Portuguese  territory,  as  fixed  by  the  Anglo- 
Portuguese  agreement  of  1891 ;  the  northern 
boundaiy  is  the  river  Rovuma,  running  west 
from  Cape  Delgado  to  Lake  Nyassa.  The 
frontier  between  German  and  Portuguese  East  . 
Africa  runs  along  parallel  lat  10°  40*  S,  from 
the  coast  to  its  intersection  with  the  river 
Rovuma,  leaving  the  mouth  of  the  Rovuma  and 
Kionga  to  Germany  and  Cape  Delgado  to 
Portugal.  The  eastern  boundary  is  the  lake 
and  British  Central  Africa,  or  the  Nyassa  Pro- 
tectorate down  to  the  junction  of  the  Shirfi 
with  the  Zambesi;  while  from  that  point  Rho- 
desia, including  Mashonaland  and  !M^tabeleIand 
and  the  Transvaal  form  tfle  boundary.  Its 
total  area  is  426,712  square  miles,  and  the 
population  is  estimated  to  be  between  three  and 
four  millions.  The  principal  exports  are  sugar, 
oilnuts  and  seeds,  caoutchouc,  ivory  and  min- 
ing products.  The  Mozambique  Company  ad- 
ministers Sofala  and  Manica,  the  Nyassa  Com- 
pany has  jurisdiction  in  the  northern  part  be- 
tween Lake  Nyassa,  the  Rovuma  and  the  Lurio, 
Bulawayo,  The  railway  from  Delagoa  Bay  (57 
miles  in  colony)  connects  with  Pretoria;  and 
that  from  Bcira  (204  miles  in  colony)  with 
Bulawayo ;  and  there  are  three  smaller  lines. 
There  were  in  1912  2,959  miles  of  telegraphs. 
The  coast-lands  are  low- lying  and  not  very, 
healthy,  but  in  the  region  of  the  Namuli  Moun- 
tains there  is  one  of  the  finest  and  most  beauti- 
ful tracts  of  country  in  the  whole  continent 
There  are  several  important  rivers,  including 
the  Zambesi,  Limpopo,  Rovuma,  Sabi,  Pungwe, 
Lurio,  Mtepwesi,  Lukuga  and  many  others.  The 
most  important  towns  are  Lourenco  Manguet 
(pop.  9,849 ;  4,691  Europeans),  Mozambique, 
Ibo,  Zumbo,  Tetet  and  Sena.  Gold  is  found 
in  ^e  Manica  region  on  the  west  and  has  been 
worked  by  British   capitalists. 


certain  lands  rented  s 
fee  of  £17,000  from  the  Sultan  of  Zaniibar;  ' 
namely,  the  Lamu  Archipelago;  a  strip  10  miles 
inland  reacliing  from  the  Cerman  frontier  to 
Kipini ;  and  the  area  for  10  milea  around  the 
fort  of  Kisraayu.  The  rest  of  the  country  is 
divided  into  seven  provinces,  and  an  eirtraneous. 
unorganized  piece  of  land  in  the  north,  as  fol- 
lows ;  Seyidie,  Ukamba,  Tanaland,  Jubaland, 
Kenya,  Naivasha  and  Nyanza.  The  area  is, 
estimated  at  2S0,0(X)  square  miles ;  the  popula- 
tion at  4,038,000.  The  various  naiionaliiies 
which  go  to  make  up  the  Protectorate  are  dis- 
tributed as  follows :  Arabs  and  Swahilis  along 
the  coast ;  Bantu  tribes  further  inland,  and  sliU. 
further,  non-Bantu  tribes.  The  Asiatics  ntun- 
ber  some  25,000,  and  the  Europeans  and 
Eurasians  5,000. 

Agriculture  is  exten^vely  carried  on.  the 
products  grown  being  rice,  maize,  grains,  cassva,' 
cotxianuts,  sisal  hemp,  Ceara  rubber,  cotlor^tc.,'        i 
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in  the  lowlands;  and  on  the  hi^lands,  oats, 
barley,  wheat,  potatoes  and  vanous  products 
of  truck  farming.  Coffee  growing  is  a  rapidjy 
increasing;  industry.  In  the  uplands  cattle 
grazing  IS  becoming  most  imponant.  Sheep, 
cattle  and  ostriches  are  profitably  fanned. 
There  is  also  some  dairying.  There  are  more 
than  3,000  mites  of  forest  land,  a  deep  tropical 
forest  occumring  about  180  square  miles  of  the 
lowlands.  Ebony,  copal  and  rubber  trees  are 
found  near  the  coast,  while  the  upland  countries 
yield  valuable  cedars,  yellow  woods,  camphor, 
larrah,  cork,  iron-wood,  pillar-wood  and  olive. 
The  entire  limber  resources  are  not  yet  com- 
pletely explored.  The  mineral  resources  like- 
wise have  not  been  fully  developed  In  the 
Rift  Valley,  near  Getpian  East  Africa,  gen- 
erous deposits  of  natron  and  dialomite  have 
been  found.  A  little  gold  has  been  mined  in 
South  Kavirondo;  graphite,  marble,  limestone 
and  manganese  have  been  produced  in  appre- 
ciable quantities,  and  some  fine  opals  have 
occasionally  been  unearthed  in  the  Rift  Valley. 
The  chief  imports  are  clothing,  provisions, 
building  materials,  iron  and  sted  products  and 
leather  goods.  In  1916-17,  the  imports  amounted 
to  £3,024,123;  the  exports  £1,613,853,  and  the 
tonnage  entered  and  cleared,  to  1,441,877  tons. 
The  Slate  Railway  is  called  the  Mombasa- 
Victoria  or  Uganda  Railway,  and  is  618  miles. 
There   ate  competent   telegraph,   telephone  and 

The  government  of  the  Protectorate  is  under 
a  governor  and  commander-in-chief  under  the 
Colonial  Office.  An  executive  and  legislative 
council  are  also  provided.  The  principal  cities 
are  Nairobi,  where  the  administrative  head- 
quarters are  located'  Mombasa,  the  chief  port 
(pop.  about  30000;  230  Europeans)  ;  Kilindini, 
a  splendid  harbor  on  the  east  coast ;  Jubaland, 
Kenya.  Nawasha  and  Kiseemu.  The  expendi- 
ttire  of  the  government  for  1917-18  is  estimated 
at  il,484,075;  and  the  revenue  for  1916-17 
amounted  to  £1,533,783,  derived  from  licenses, 
dues,  taxes,  court  fees,  railways,  customs,  etc. 
A  railroad  was  built  by  Col.  J.  H.  Patterson  for 
the  government  in  1899,  from  Mombasa  to 
Nairobi.  Consult  Lugard,  'British  East  Africa 
and  Uganda'  (London  1892);  Etioi,  'East  Africa 
Protectorate*  (ib.  1905)  ;  the  'Oxford  Survey 
of  the  British  Empire'  (Vol,  III,  London 
1914) ;  and  the  publications  of  the  Colonial  Of- 
fice of  Great  Britain. 

BAST  ANGLIA,  an  ancient  kingdom  of 
England,  its  territory  corresponding  to  what  is 
now  Norfolk  and  Suflolh  counties.  Redwald 
was  its  first  historical  king  (593-615). 

EAST  AURORA.  N.  Y.,  village  in  Erie 
County,  on  the  Permsylvania  Railroad,  18  miles 
southeast  of  Buffalo.  The  place  is  noted  as  the 
home  of  the  colony  of  Roycrofters  (q.v.),  who 

Siroduce  the  principal  manufactures  of  the  vil- 
age;  hand  made  furniture,  pottery,  de  luxe 
editions  of  books,  etc.  Roller  milts  and  agricul- 
tural implement  works  are  located  here.  There 
are  also  mineral  springs  and  a  covered  race 
track.  The  village  owns  its  waterworks  and 
sewage  plant.  It  is  a  residential  suburb  of 
Buffalo.    Pop.  2,784.    See  Roycrofters. 

EAST  BRIDGEWATER,  Mass.,  town  in 
Plymouth  County,  25  miles  south  of  Boston,  on 
the  New  York,  New  Haven  and  Hartford  Rail- 


road. It  contains  an  iron  fotuidry  and  B  cotton 
gin.    Pop.  3,363, 

EAST  CAFE,  the  name  of  the  southeastern 
exlremi^  of   New  Guinea,   in  Goschen  Strait, 

and  of  the  most  easterly  headlands  of  Madagas- 
car; also  on  the  North  Island  of  New  Zealand: 
also  in  Siberia,  on  Bering  Strait,  in  long.  169^ 
44'  W.,  in  the  eastern  extremity  of  Asia.  The 
latter  is  a  bold,  rocky  promontory,  almost  cut 
off  from  the  mainland  by  swamps  and  shallow 
lakes.  On  the  north  side  is  a  village.  Uidle, 
of  less  than  100  huts,  with  a  population  of 
about  260. 

EAST  CHICAGO,  Ind.,  city  located  in 
Lake  County,  on  the  southeasterly  shore  of 
Lake  Michigan,  19  miles  from  the  central  busi- 
ness district  of  Chicago,  but  only  two  miles 
from  the  east  line  of  Chicago's  city  limits.  It 
contains  three  railway  stations,  known  on  the 
maps  as  E^st  Chicago  proper,  or  as  called 
locally,  "The  West  Side*';  Calumet,  one  mile 
east  of  the  old  town;  and  Indiana  Harlnir,  on 
the  lake  front 

In  1853  title  to  the  land  where  the  city  is 
now  built  passed  from  the  United  States  gov- 
ernment to  the  State  of  Indiana.  The  followins 
year  State  patents  were  given  at  the  rate  ot 
$1.25  per  acre.  During  the  year  1888  the  city 
of  East  Chicago  was  laid  out.  the  town  starting 
two  and  one-half  miles  inland  from  Lake  Michi- 
gan, it  being  the  idea  that  the  development 
toward  and  at  the  lake  would  be  rapid  when 
once  started,  owing  to  natural  advantages.  It 
was  incorporated  as  a  town  in  I8S9  and  (bar- 
tered as  a  city  in  1893.  The  panic  of  1893 
retarded  the  progress,  so  the  first  10  years' 
«'owth  was  slow  and  fraught  with  difficulties. 
The  population  in  1900  was  3,400.  In  1901  the 
development  of  that  part  of  the  city  known  a) 
Indiana  Harbor  was  commenced.  Owin)(  to  the 
unlimited  rail  and  water  shipping  facilities  and 
other  natural  advantage^  this  development  has 
been  phenomenal  and  with  its  growth  the  older 
section  of  the  city  has  kept  pace.  'Ilie  city  has 
the  following  excellent  transportation  facilities; 
The  Lake  Shore  and  Michip^n  Southern ;  Pitts- 
burgh, Fort  Wayne  and  Chicago;  Chicago,  In- 
diana and  Southern ;  Baltimore  and  Ohio ; 
Wabash,  Pere  Marquette  and  The  Chicago 
Lake  Shore  and  South  Bend  trunk  lines,  alt  of 
the  above  passing  thro i«h  the  city;  and  the 
Eljfin,  JoHet  and  Eastern;  Baltimore  and  Ohio 
Chicago  terminal ;  and  the  Indiana  Harbor  Belt 
Railway  lines  encircling  Chicago  and  terminating 
at  Ihis  point  _  In  addition  to  the  rail  facilities 
the  lake  shipping  facilities  are  unsurpassed.  A 
harbor  350  feet  wide  and  22  feet  deep,  protected 
by  the  most  modem  breakwaters,  forms  the 
entrance  to  the  Indiana  Harbor  Ship  Canal, 
which  has  been  completed  from  the  lake  south 
to  the  Calumet  River  to  a  width  of  200  feet 
and  a  depth  of  21  feet  In  addition  thereto,  a 
branch  of  the  canal  extends  west  to  Lake 
George;  so  there  is  a  total  of  10  miies  of 
dockage  within  the  city  limits  which  can  be 
reached  by  the  largest  vessels  on  the  lake. 

This  canal  connects  with  the  Calumet  River 
so  when  the  latter  is  improved  it  will  increase 
the  available  deep_  water  dodcage  to  22  mileSj 
and  upon  completion  will  Rive  the  city  one  of 
the  best  and  most  extensive  commercial  harbors 
in  the  country.  At  no  other  point  on  Lake 
Michigan  is  it  possiUe  for  three  belt  railroads 
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„ ji  with  navqcMioii. 

These  three  belt  railroads  cross  every  trunk 
line  entering  Chicago,  and  inasmuch  as  Chicago 
freight  rates  apply  to  and  from  this  city,  it 
enjoys  the  best  shipping  facilities  that  can  be 
bad  at  any  point.  In  addition  to  the  shipping 
facilities  and  trunk  line  services  mentioned,  there 
are  three  intenirban  and  street  car  Systems  in 
Operation  in  the  city  and  this  affords  ample 
accommodation  for  local  transportation.  There 
are  44  industries  in  fuH  operation,  employing 
15,000  men,  with  an  annual  pay-roll  of  over 
$15,000,000.  In  addition  to  the  plants  now  in 
operation,  one  $5,000,000  plant  has  been  con- 
structed and  approximately  $12,000,000  more  has 
been  spent  in  additions  and  improyements.  In 
1917  it  was  estimated  that  there  would  be  em- 
ployed   5,000    additional    men,    with 


tion.  The  manufactured  articles  consist  of 
iron  and  steel  products  taken  from  the 
raw  material  and  finished  to  a  complete 
Slate,  embracing  everything  of  iron  and 
steel  manufacture  from  a  small  bolt  to 
the  largest  locotnotive ;  also,  fire  brick,  soap, 
chemicals,  liquid  air,  conduits,  hay  and  cotton 
presses,  auto  trucks  and  cements.  Tlie  city  has 
seven  banks,  eight  public  schools,  five  parochial 
schools,  four  public  parks,  20  churches,  three 
public  libraries,  SO  mites  of  paved  streets,  70 
miles  of  cement  walks,  45  imles  of  sewerage, 
35  acres  in  parks,  350  ornamental  light  pools, 
four  newspapers,  a  fine  city  hall  and  one  of  the 
largest  electric  (>ower  plants  in  Indiana.  There 
are  105  daily  trains  to  and  from  Chicago.  Over 
K000,000  is  invested  in  bascule  bridges  across 
the  canal  and  the  cily  is  directly  connected  with 
the  immense  coal  fields  of  Illinois  and  Indiana 
and  cheap  fuel  oil  supply.  The  per  cent  increase 
in  population  during  the  decade  ending  in  1910 
was  559,  the  largest  per  cent  increase  of  any 
city  in  the  United  States. 

The  city  is  the  hub  of  the  great  Calumet  dis- 
trict in  Indiana,  and  the  centre  of  a  popula  ' 


city  of  Whiting,  on  the  west  and  south  the 
city  of  Hammond  and  on  the  east  the  city  of 
Gary,  all  of  these  cities  being  within  a  radius 
of  five  miles  from  the  centre  of  East  Chica^, 
which  thus  forms  a  natural  bub  for  the  entire 
Calumet  district.  The  government  is  vested 
in  a  mayor  and  a  council  of  six  members.  Pop. 
30,000. 

Frank  L.  Evans, 
Secretary  East  Chicago  Chamber  of  Commerce. 

EAST  GRAND  FORKS,  Minn.,  city  of 
Polk  County,  at  the  junction  of  the  Red  and 
the  Red  Lake  railways,  opposite  Grand  Forks, 
N.  D.,  and  on  the  Korthem  Pacific  and  the. 
Great  Norihem  railways.  It  is  surrounded  by 
a  fertile  farming  and  wheat-raising  district. 
The  chief  manufactures  are  lumber  and  beer. 
Pop.  2,533. 

EAST  GREENWICH,  R.  I.,  town,  counter- 
seat  of  Kent  County.  14  miles  south  of  Provi- 
dence, on  Greenwich  Bay  and  on  the  New  York, 
New  Haven  and  Hartford  Railroad.  It  is  a 
summer  resort  and  residential  town,  and  has 
manufactures  of  cotton  and  woolen  goods,  dry 
Salter  works,  dextrin,  soap  and  chemicals. 
Greenwich  Academy  is  situated  here,  and  the 
town  has  a  public  library,  public  water    and 


EAST  HAMPTON,  N.  Y,,  town  in  SuHolk 
County,  in  the  eastern  part  of  Long  Island;  on 
the  Long  Island  Railroad,  about  102  miles  east 
of  New  York,  The  town  is  picturesquely  situ- 
ated and  enjoys  some  reputation  as  a  summer  re- 
sort. It  contains  the  Ointon  Academy  building, 
erected  in  1784,  which  has  been  transformed  into 
a  town  ball  and  library.  After  the  war  with 
Spain  the  volunteer  troops  were  mustered  out 
of  the  Federal  service  at  the  camp  nearby  at 
Montauk  PoinL  Every  two  years  town  meetings 
are  held.  The  first  settlement  was  made  in  1649 
and  the  place  Was  considered  as  belonging  to 
Connecticut  from  1657  to  1664  when  it  came 
under  the  jurisdiction  of  New  York.  During 
the  Revolution  it  was  frequently  pillaeed  by 
the  English.  It  was  the  home  of  John  Howard 
Payne  (q,v,).  Pop,  3.500.  Consult  Gardner. 
'Records  of  East  Hampton '  ( Sag  Harbor 
1886-89);  Hedges,  'History  of  the  Town  of 
East  Hampton'   (Sag  Harbor  1897). 

EAST  HARTFORD,  Conn,,  town  in  Hart- 
ford Cotmt^  on  the  New  York,  New  Haven  and 
Hartford  Railroad,  and  -on  the  Connecticut 
River,  two  miles  east  of  Hartford.  The  town 
contains  the  Raymond  library,  a  town  library 
and  a  cemetery  over  200  years  old.  It  was  first 
settled  in  1640  but  was  not  incorporated  as  a 
town  imtil  1763,  It  is  the  birthplace  of  William 
Pitkin,  Colonial  governor.  The  form  of  gov- 
ernment is  by  town  meetings.  The  railroad 
shops  and  paper-mills  give  employment  to  a 
number  of  people.  Large  (juantities  of  tobacco 
and  garden  vegetables  are  raised  on  adjacent 
farms.    Pop,  8,875. 

EAST  HUMBOLDT  MOUNTAINS,  Ne- 
vada, a  forested  range  of  mountains  principally 
in  Elko  County,  separating  on  the  east  and  west, 
respectivelj'  the  Ruby  and  Huntingdon  valleys. 
Fremont's  Pass  is  in  these  mountains. 

EAST  INDIA  COMPANIES,  the  various 
European  trading  companies  chartered  by  their 
respective  governments  for  the  control  of  their 
trade  in  India  and  the  adjacent  countries  and 
islands.  From  an  early  period,  the  Italian  re- 
publics had  established  a  flourishing  trade  with 
these  Eastern  dominions,  which  was  interrupted 
by  the  Moslem  conquest  of  Egypt  and  Con- 
stantinople and  the  establishment  of  Turkish 
rule  in  Africa  and  Etn-ope,  Under  these  cir- 
cumstances atose  that  spirit  of  maritime  ex- 
ploration in  the  15th  century  for  the  discovery 
of  a  new  passage  to  the  Indies  which  resulted 
in  the  discovery  of  America  by  Columbus 
while  seeking  a  westward  route,  and  in  Vasco 
da  C^ma  sailing  around  the  Cape  of  Good  Hope 
and  reaching  the  Malabar  coast  in  1498.  This 
latter  discovery  gave  a  new  impulse  and  direc- 
tion to  commercial  enterprise,  and  in  nearly 
all  the  leading  nations  of  Europe  steps  were 
taken  to  participate  in  the  -  advantages  pros- 
pectively revealed  in  the  opening  up  of  thb  new 
ocean  highway.  The  16th  century  was  marked 
by  the  Portuguese  establishing  themselves  in 
Inttia;  by  Ejigtisb  efforts  to  discover  overiand 
and  northern  passages  to  India,  which  while 
fruitless  in  the  latter  direction  gave  rise  to 
commercial  relations  with  the  northern  coast  of 
Russia ;  hy  the  union  of  Portugal  and  Spain  in 
1580^  and  m  the  war  with  England  which  dosed 


_5le 


8M 


SAST  IHOU  COMFANIBS 


the    Spanish-PortUfTuese    avenues    for    Indian 

produce  to  that  country ;  and  by  the  revolt  of 
the  Netherlands  against  Spanish  dominion  which 
mve  a  parallel  check  to  the  Dutch  Indian  trade. 
These  two  latter  events  compelled  Holland  and 
England  to  seek  direct  communication  with  In- 
dia; in  1582,  a  Captain  Stephens  was  the  first 
Englishman  to  reach  India  via  the  Cape  of  Good 
Hope,  and  in  1586  Thomas  Cavendish  followed 
hy  way  of  Cape  Horn.  In  the  following  decade 
the  great  historical  commercial  corpora,tions 
known  as  the  Dutch  and  the  English  East  India 
companies  were  organized,  and  later  were  fol- 
lowed  by   Danish,   French   and   Swedish   enter- 

The  Portuguese  East  India  Company  was 
oreanized  in  1587,  when,  owing  to  laxity  in  the 
official  management  of  the  trade  developed 
since  1498,  it  was  entrusted  to  a  company  of 
Portuguese  merchants  in  consideration  of  an 
annual  payment.  The  company  had  a  turbulent 
existence,  chiefly  of  conquest  by  the  Dutch  tmtil 
its  dissolution  in  1640,  since  which  time  the  un- 
important Portuguese  settlements  have  been 
under  Crown  a dminist ration. 

llie  Dutch  East  India  Corapai^  wu  formed 
at  Amsterdam  in  1595  as  H  company  for  remote 
parts,"  in  1602  amalgamated  with  several  minor 
companies  and  received  a  charter  conferring  the 
exclusive  privilege  of  trade  to  the  East  Indies 
for  21  years,  with  the  necessary  civil  and  mili- 
tary powers.  It  had  a  wonderfully  prosperous 
career  and  its  charter  was  extended  to  1644, 
when  French  and  English  competition  had  made 
itself  so  felt  that  the  Dutch  company  had  cUfB- 
culty  in  raising  the  government  subsidy  for  s 
21  years'  renewal  of  the  charter. 

The  Peace  of  Westphalia  in  164S,  ensuring 
the    independence    of    Holland,    inaugurated   a 


,.i  1658  captured  Ceylon  from  the  Portugue  . 
the  same  year  took  Formosa,  from  which  they 
were  driven  three  years  later  by  a  Chinese 
adventurer ;  in  1663  obtained  possession  of  the 
diief  Portuguese  settlements  along  the  Malabar 
coast,  and  in  i666  monopolized  the  spice  trade 
hy  the  capture  of  Macassar.  Their  charter  was 
renewed  periodically  until  1?76;  in  1781,  owing 
to  the  expenses  of  the  prolonged  struggle 
against  English  encroachment,  the  company  had 
to  be  assisted  with  a  government  loan,  and  in 
1795  the  prockimation  of  the  Batavian  republic 
temiinated  its  existence;  m  1798  the  mother- 
country  assumed  the  administration  of  the. 
company's  former  possessions. 

The  English  East  India  Company  formed  in 
1599  and  chartered  by  Queen  Elizabeth  in  1600, 
under  the  title  of  the  'Governor  and  Company 
of  Merchants  of  London  trading  with  the  East 
Indies,"  was  the  most  important,  commercially 
and  historically,  of  the  East  India  companies. 
The  trading  limits  assigtied  by  the  charter  for 
15  years  were  *ail  the  islands,  ports,  havena, 
cities,  creeks,  towns  and  places  of  Alia,  Africa, 
and  America,  or  any  of  them,  beyond  the  Cape 
of  Bona  Esperanza  to  the  Straits  of  Magellan, 
with  the  exception  of  such  placet  as  are  already 
in  possession  of  any  Christian  prince  in  league 
or  amity  with  the  British  Crown  who  shall  re- 
fuse his  consent  to  such  trade.®  The  company 
comprised  12S  stockholders,  including  a  gover- 
nor and  24  directors  elected  anoually  to  super- 
vise the  compangr's  buuneH.    The  eariy  voyages 


ai  Lancaster,  Beal,  Best  and  others  resulted  in 
large  profits:  in  valuable  commercial  treaties 
haa^  entered  into  with  native  princes;  and  in 
English  prestige  being  considerably  enhanced 
throughout  the  Orient  by  naval  and  political 
successes  over  the  Portuguese.  The  establish- 
ment of  factories  in  various  stations,  however, 
excited  the  jealousy  of  the  Dutch,  who  in  16?4 
massacred  the  members  of  the  English  factory 
at  Amboyna,  an  atrocity  for  which  Cromwell 
in  1654  compelled  the  Dutch  government  to 
cede  an  island  and  to  pay  a  sum  of  $1,500,000 
as  compensation  to  the  victims'  families.  This 
incident  inaugurated  the  struggle  which  re- 
sulted in  the  loss  to  the  Dutch  of  all  their  pos- 
sessions on  the  Indian  peninsula.  With  periodi- 
cal renewals  of  its  charter,  the  company,  over- 
coming all  rivalry  and  opposition,  maintained 
its  positioa  From  1745  to  1761  it  was  engaged 
in  a  crucial  fight  throughout  the  Camatic  for 
supremacy  with  the  French  company  established 
in  1664,  and  which  imder  L>  Bourdonnais  and 
Dupleix  had  obtained  almost  paramount  power 
in  India;  Give  (q.v.)  brou^t  it  safely  throuflfa 
the  struggle.  It  was  with  reluctance,  however, 
that  the  company  accepted  the  position  which 
their  victories  over  the  Frencji  and  the  native 
states  was  forcing  upon  them  of  territorial  mag- 
nates and  unconsciously  of  founders  of  the 
British  empire  in  India ;  especially  when  their 
growing  political  importance  inspired  the  home 
government  with  a  desire  to  control  their 
company. 


qtiiry  in  the  British  Parliament ;  and  a  year  later 
a  resolution  of  the  proprietors  to  raise  their 
(fividend  to  12f^  per  cent  was  vetoed.  The  ques- 
tion of  political  rights  of  the  company  be- 
ing thus  raised,  the  British  ministry  acted  on 
their  view  of  it  by  sending  a  Crown  plenipo- 
tentiary to  India,  and  after  a  protracted  strug- 
gle, a  regulating  act  was  passed  in  1773  remod- 
eling the  powers  of  the  company  and  placing 
it  under  the  control  of  Parliament.  The  con- 
stitution of  the  councils  of  the  presidencies  was 
regulated  and  their  superintendence  assigned  to 
a  Crown  official,  Warren  Hastings  (q.v.)  being 
appointed  first  governor-general.  A  further  act 
introduced  by  Pitt  in  1^4  modified  the  politi- 
cal power  of  the  company  by  establishing  a 
board  of  control  to  superintend,  direct  and  con- 
trol all  acts,  operations  and  concerns  relating 
to  the  civil  and  military  government  or  revenues 
of  India.  From  this  time  the  political  power  of 
the  company  was  little  more  than  nominal ;  the 
ri^ht  of  nominating  its  officials  still  remained 
with  the  directors,  but  the  absolute  right  of 
recall  was  vested  in  the  Crown.  The  company's 
charter  vras  renewed  with  a  few  changes  in 
1793  and  subsequently  at  intervals  of  20  years; 
in  1813  it  lost  the  monopoly  of  the  Indian  trade, 
which,  under  certain  restrictions  was  thrown 
open  to  all  British  subjects;  its  right  of  exclu- 
sive trade  was  restricted  to  China,  but  in 
1833  this  monopoly  was  also  abolished.  Its 
charter  was  renewed  for  the  last  time  in  1853; 
the  Indian  mutiny,  1857-58,  discredited  the  com- 
pany's administratitm,  and  in  November  1853  a 
proclamation  at  Calcutta  announced  that  Queen 
Victoria  had  assumed  the  government  of  India. 
The  company  continued  to  rec^ve  and  distribute 
the  dividends   guitranteed  by  the  govenunent 
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until  tbe  East  India  Stock  Diridend  Redemp- 
tion  Act  became  operative  in  1874  when  the 
company  was  dissolved. 

The  Danish  East  India  Company,  founded 
in  1618.  dissolved  in  1634,  reconstituted  in  167(^ 
again  dissolved  in  1729,  was  succeeded  in  1732 
by  the  Danish  Astatic  Company.  This  com- 
pany had  a  prosperous  career  until  the  war  be- 
tween Great  Britain  and  Denmark  in  1801, 
when  its  trade  dedined  and  ended  with  the 
cession  of  Tranquebar  and  Scrampore  to  Great 
Britain  in  1845. 

The  French  East  India  Company,  known  as 
"La  Campagnie  'des  Indes  Orienules,"  was 
founded  in  1664  by  Colbert,  Minister  la  Louis 
XIV.  It  had  extensive  privileges,  and  in  1675 
made  a  settlement  at  SuT^t,  and  in  the  follow- 
ing jrear  at  Pondicherry.  It  had  a  long  and 
prosperous  career,  notwithstanding  the  loss  of 
trading  privileees  at  various  periods  and  its 
connections  witu  the  Mississippi  Bubble  (q.v.). 
It' reached  the  hei^t  of  its  prosperity  under 
Dtipleix  (q.v.)  ana  La  Bourdonnaia,  extend- 
ing its  operations  until  the  Deccan  and  the 
Camatic  were  practically  under  French  control, 
when  antagonism  with  the  English  itnder  Qive, 
the  recall  of  Duplex,  and  practical  abandon- 
ment by  the  French  government,  led  to  the  dis- 
solution of  the  company  by  royal  decree  in  1769. 
The  Swedish  East  India  Company,  founded 
at  Gothenburg  in  1741,  was  reorganized  in  1806. 
Bibliography. —  'Charters  granted  to  East- 
India  Company  from  1601*  ;  Macpherson.  'His- 
tory and  Management  of  East  India  Company* 
(1779)  r  Bruce,  <AnnaIs  of  the  East  India  Com- 
pany>  (1810)  ;  Stevens  <Dawn  of  Brirish  Trade 
to  the  East  Indies'  (1886)  ;  Foster,  'Letters  re- 
ceived by  East  India  Company  from  its  servants 
in  the  East'  (6  vols.,  1902)  ;  Castonnetdes  Fosses, 
'L'lndc    Frangaise  avant  Dupleix'    (18S7). 

BAST  INDIES,  or  MALAY  AKCHI. 
PELAGO,  the  double  chain  of  islands  which 
extends  from  the  southeastern  comer  of  Asia 
to  the  northern  extremity  of  Australia.  On  the 
Pacific  side  there  are  the  islands  of  Borneo, 
Celebes,  Buton,  Sula  Island,  Buru,  Morotai, 
Jilolo  or  Malmahera,  Amboyna,  Cerain,  Banda, 
Waigeii,  Misol,  Salwati  and  New  Guinea.  The 
Sulu  Archipelago  and  the  Philippines  are  a 
northward  extension  of  this  chain,  the  connect- 
ing links  being  Sangir  and  Talaut  groups  of 
islands.  Next  the  Indian  Ocean  the  southern 
chain  includes  Sumatra,  Singapore  Island 
Riouw-Lingga,  Banca,  Billiton,  Java,  Madura, 
Bali,  Lombok;  Sumbawa,  Sandalwood,  Flores, 
Timor  and  the  Tenimber,  Ket  and  Am  groups. 
All  these  belong  to  the  Netherlands,  except  the 
Philippines  and  Sulu  Islands  (property  of  the 
United  States),  the  northern  part  of  Borneo 
(British),  the  eastern  half  of  Timor  (Portu- 
8:uese),  the  eastern  portions  of  New  Guinea 
(British),  and  Singapore  Island  (British).  Sev- 
eral of  the  islands  (e.g.,  Java,  Sumatra)  are 
studded  with  active  volcanoes.  The  entire  archi- 
pelago seems  to  represent  the  surviving  frag- 
Qienta  of  an  ancient  land  connection  between 
Asia  and  Australia,  the  evidence  in  support  of 
this  view  being  especially  strong  in  Borneo  and 
Celebes.  The  inhabitants  are  mostly  of  the 
Malay  race;  though  Chinese,  Arabs,  indigenous 
tribes  and  various  Europeans  are  also  present. 
As  these  islands  lie  on  each  side  of  the  equator, 
their  climate  is  equably  hot;  and  it  is  also  moist. 


for  they  fall  within  the  iidltience  of  't&e'  mon- 
aoons.  Consult  Angier,  A.  G.,  'The  Far  East 
Revisited,*  with  a  preface  by  Sir  Robert  Hart 
(Ijjndon  1908)  ;  Day,  C,  'The  Policy  and  Ad- 
ministration of  the  Dutch  in  Java*  (New  York 
1904)  ;  Gomes  E.  H.,  'Seventeen  Ycirs  Among 
the  Sea  Dyafcs  of  Borneo'  (London  1911); 
Swettenham,  F.,  'British  Malaya'  (London 
1907);  Taunton,  H.,  'Australind;  Wanderings 
in  Western  Australia  and  the  Malay  East' 
(London  1903)  :  Robson,  J.  H.  M.,  'Motoring  in 
Malaya'  (London  1911);  Wallace.  A.  R.  'On 
the  Physical  Geography  of  the  Malay  Archi- 
pelago' (_Royal  Geographical  Soc.  Jour,,  Lon- 
don 1863,  v.  33)  and  'The  Malay  Archipelago' 
(London  1869  and  10th  ed.,  London  1906). 
EAST  INDIES,  Dntch.    Sec  Dutch  East 

BAST  LIVERPOOL,  Ohio,  city  in  Colum- 
biana County,  on  the  Ohio  River,  and  on  the 
Pennsylvania  Railroad,  45  miles  west  of  Pitls- 
bnr^h.  It  has  freirftt  packet  connections  with 
all  important  Ohio  River  ports,  extensive  china, 
porcelain,  earthenware,  terra  cotta  and  glas* 
works,  foimdriea  and  machine  shops.  East  LTver- 
pool  is  the  most  important  centre  in  the  United 
States  for  the  manufacture  of  porcelain,  in- 
cluding porcelain  dinner  ware,  floor  tile  and 
porcelain  electrical  supplies.  The  United  States 
census  of  manufactures  for  1914  showed  within 
the  city  limits  88  industrial  establishments 
of  factory  grade,  employing  5,180  persons, 
4330  being  v/age  earners,  receiving  annually 
$2,935,000  in  wages.  The  capital  invested 
aggregated  $6,593,000,  and  the  year's  out- 
put was  valued  at  $7,093,000;  of  this 
S4,2S1,000  was  the  value  added  by  manu- 
facture. It  has  the  largest  potttiry  works 
in  the  United  States,  natural  gas  furnishes 
light  and  fuel,  and  the  waterworks  are 
owned  by  the  city.  It  has  a  Carnegie  library 
and  three  parks.  Two  bridges  connect  the  city 
with  Chester  and  Newell,  W.  Va.  It  has  good 
schools,  one  business  college,  three  national 
banks  and  daily  and  weekly  newspapers.  Under 
the  Ohio  Code  of  1902,  the  government  is  vested 
in  a  mayor  and  a  board  of  public  service,  elected 
for  two  years,  and  a  council.  The  board  of 
public  safety  is  appointed  by  the  executive  and 
council.  East  Liverpool  was  settletl  in  1795  and 
was  incorporated  in  1834.    Pop.  21,877. 

EAST  LYNNE,  a  novel  by  Mrs.  Henry 
Wood,  whidi  appeared  in  1861.  It  takes  its  name 
from  the  ancestral  home  of  the  heroine,  Lady 
Isabel  Vane.  Several  years  after  marriage,  mis- 
takenly doubting  her  husband's  fidelity,  she 
leaves  him  for  another,  but  later  returns  in  tlis- 
guise  as  nurse  to  her  own  children,  and  on 
her  deathbed  receives  his  forgiveness.  Although 
'E^t  Lynne'  has  little  literary  merit,  it  secured 
immediate  popularity,  has  been  throu^  many 
editions  on  two  continents,  and  proved  extremely 
successful  as  an  emotional  drama. 

EAST  MAIN,  Canada,  region  of  the  Do- 
minion which  formerl:^  belonged  to  the  Hudson 
Bay  Territory,  but  which  is  now  in  the  Ungava 
District,  province  of  Quebec.  It  is  a  bleafc 
and  desolate  country,  yielding  little  to  com- 
merce but  fish  oil  and  a  few  furs.  The  East 
Main  or  Slade  River  crosses  its  southern  sec- 
tion, entering  James  Bay,  the  southern  exten- 
sion of  Hudson  Bay,  about  lat.  52'  IS"  N. 
The  river  has  a  length  of  about  400  mUw. 
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EAST  ORANGE,  N.  J.,  city  in  Essex 
County,  on  die  main  line  of  the  Lackawanna 
Railroad,  and  on  a  branch  of  the  Erie  Rail- 
road, about  12  miles  west  of  New  York.  It  is 
a  residential  city,  its  population  being  made  up 
largely  of  people  who  do  business  in  New  York 
and  Newark.  The  city  contains  many  hand- 
some churches  and  private  residences,  n  public 
library,  municipal  playgrounds,  an  orphan  a^- 
luin,  a  woman's  club,  high  and  graded  schools, 
a  national  bank  and  weekly  newspaper.  Its 
industrial  plants  include  electrical  works  and 
manufactories  of  pharmaceutical  supplies, 
brass  and  iron  casting  and  bread.  The  United 
States  census  of  manufactures  for  1914 
showed  within  the  city  limits  51  industrial 
establishments  of  factory  grade,  employing 
2,610  persons,  1,949  being  wage  earners,  receiv- 
ing annually  a  total  of  $1,130,000  in  wages.  The 
capital  invested  arer^gated  $6,618,000,  and  the 
year's  output  was  valued  at  $5,407,000;  of  this 
$3,018,000  was  the  value  added  by  manufac- 
ture. The  government  is  administered  by  a 
mayor,  elected  biennially,  and  a  city  council. 
All  municipal  oHicials  are  appointed  by  the  ex- 
ecutive with  the  consent  of  the  council.  The 
waterworks  are  owned  by  the  city.  East 
Orange  was  part  of  Orange  until  1863,  when 
it  was  incorporated  as  a  separate  township.  In 
1899  it  was  chartered  as  a  city.  Pop. 
39,852.  Consult  Whittemore,  'The  Founders 
and  the  Builders  of  the  Oranges'  (Newark 
1896). 

BAST  PROVIDBNCB,  R.  I.,  town  in 
Providence  County,  on  the  Seekonk  River,  and 
on  the  New  York,  New  Haven  and  Hartford 
Railroad.  .  It  lies  directly  opposite  the  city  of 
Providence.  East  Providence  and  the  town  of 
Seekonk,  Mass.,  were  once  a  part  of  the  old 
town  of  Rehoboth.  It  was  set  off  from  See- 
konk when  the  Massachusetts -Rhode  Island 
boundary  line  was  fixed  and  was  incorporated 
in  1862.  The  town  has  extensive  chemical 
works,  electrical  and  wire  works,  bleacheries, 
linen  manufactures  and  other  industries.  The 
government  is  administered  by  a  town  council, 
which  elects  a  majority  of  the  local  officials. 
The  council  members  arc  elected  annually  by 
popular  vote.     Pop.   17,369. 

EAST  RIVER,  the  strait  connecting  Long 
Island  Sound  and  upper  New  York  Bay.  The 
East  River  receives  the  waters  of  the  Harlem 
River,  which  is  connected  with  the  Hudson  by 
the  Harlem  Ship  Canal,  thus  making  a  complete 
waterway  around  Manhattan  borough,  which 
the  East  River  separates  from  Brooklyn  and 
Queens  boroughs  on  the  Long  Island  shore. 
The  desi^ation  covers  a  length  of  about  16 
miles  having  a  width  of  from  1,000  yards  to 
thre«  miles.  Blackwell's,  Randall's.  Ward's, 
Rikers,  and  North  Brother  islands  are  on  the 
East  River.  Between  Ward's  Island  and  Long 
Island  there  are  rapids  known  as  Hell  Gate ; 
long  a  danger  to  mariners  they  have  been  ren- 
dered safe  for  the  largest  vessels  by  blastii^ 
the  sunken  reefs.  The  River  is  spanned  Iq"  the 
Williamsburg,  Queensboro,  Manhattan,  the  old 
Brooklyn,  and  me  new  Hell  Gate  bridges. 

EAST  SAGINAW,  Mich.     See  Saciwaw. 


MississipiM,  opposite  Saint  Louis,  Mo.,  with 
which   it   is   connected   by   several   bridges. 

CommunicationB,  etc. —  East  Saint  Louis  is 
served  by  27  trunk  line  railroads,  all  connected 
by  four  teminal  belt  lines.  One  hundred  and 
twenty-five  passenger  trains  and  150  frei^t 
trains  are  at  the  daily  service  of  East  Samt 
Louis.  The  total  mileage  of  all  railroads  enter- 
ing the  city  is  64,000.  The  list  of  steam  rail- 
roads is  as  follows:  Rock  Island;  Chicago, 
Peoria  and  Saint  Louis;  Burlington;  Chicago 
and  Eastern  Illinois;  Chicago  and  Alton;  Wa- 
bash; Illinois  Central;  Big  Four;  Toledo,  Saint 
Louis  and  Western;  Cotton  Belt;  Saint  Lonis, 
Troy  and  Eastern;  Litchfield  and  Madison; 
Pennsylvania;  Baltimore  and  Ohio;  Saint  Louis 
and  O'Fallon;  Southern;  Louisville  and  Nash- 
ville ;  Mobile  and  Ohio ;  Iron  Mountain ;  Frisco ; 
and  Missouri  Pacific 

In  addition  to  the  steam  roads  there  are  also 
the  Illinois  Traction  Company,  known  as  the 
McKinley  System,  the  East  Saint  Louis,  Cbl- 
umbia  and  Waterloo  Railway,  and  the  Alton, 
Granite  and  Saint  Louis  Traction  Company, 
Saint  Louis  and  Belleville  Electric  Railway, 
and  Southern  Traction  Company,  all  electric 
roads.  These  roads  tap  the  large  and  prolific 
agricultiu^I  district  around  Ejist  Saint  Louis. 
There  are  75  miles  of  paved  streets  and  35 
miles  of  electric  street  railways. 

Public  Buil^bgs,  Edocational  Facilities, 
etc. —  The  noteworthy  public  buildings  are  the 
city  hall,  high  school  and  public  library.  The 
city  main  tarns  38  primary  and  secondary 
schools,  two  business  colleges,  and  there  are  40 
churches  of  various  denominations  and  four 
theatres.  There  are  four  amusement  parks  and 
eight  public  parks,  including  Jones  Park,  with 
an  area  of  4/  acres. 

Cotiunerce  and  Induatiy.— East  Saint  Louis 
is  an  important  manufacturing  centre,  manu- 
facturing everything  from  nails  to  locomotives. 
Its  industrial  interests  are  aided  by  the  valuable 
bituminous  coal  deposits  of  Illinois,  10,000,000 
tons  of  which  are  mined  annually  in  the  vicin- 
ity of  East  Saint  Louis.  The  city  has  manu- 
factories of  baking  powder,  oxide  of  alumina, 
roofing  paper,  malleable  iron,  glass,  railroad 
frogs  and  switches,  white  lead,  paint,  car  trucks, 
bridges,  vehicle  springs,  forgings,  pneumatic 
tools  and  silica,  and  there  are  several  grain 
elevators,  flour  mills,  foundries,  a  rolling  mill 
and  fertilizer  plant.  It  is  the  largest  alfalfa 
stock  feed  producing  centre  in  the  United 
States,  and  there  are  also  stock  yards,  a  horse 
and  mule  market,  the  largest  in  the  world,  and 
pork  and  dressed  beef  packing  industries.  The 
live  stock  receipts  of  the  National  stock  yards 
of  East  Saint  Louis  during  1912  filled  over 
84,000  cars.  The  live  stock  sales  during  1915 
exceeded  $150,000,000.  In  1915  the  report  shows 
that  the  National  stock  vards  received  991,709 
cattle,  2,591,768  hogs,  642.141  sheep,  270,612 
horses  and  mulea.  Over  5,000  men  are  em- 
ployed in  and  aroimd  the  National  stock  yards. 
The  freight  charges  paid  on  live  stock  received  at 
the  yards  exceed  $4,OOOX)00  per  annum.  The  yards 
maintain  a  railroad  of  36  miles,  operating  14 
first-class  locomotives.  East  Saint  Louis  has 
25,000  industrial  workers.  The  annual  pay- 
roll of  the  city  manufacturers  is  $20,000,00a 
Thirty  million  tons  of  freight  are  handled  every 
year.  Its  factories  consume  3,000,000  tons  of 
coal  every  year.    The  mortality  rate  of  East 
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Saint  Louii  is  11,58,  lower  than  the  mortatihr 
rate  of  the  United  Slates,  which  is  ISXX).  It 
has  six  banks  with  comtHned  resources  of 
|15,00CMX)0. 

Hiator/,  Public  Improvements,  etc — The 
dly  was  iBcorporated  as  a  town  in  1861  and 
received  its  city  charter  four  }reaii  later.  It  is 
a  progressive  monicipality,  having  expended  up- 
wards of  |6S,0O0,OOO  in  street  and  other  im- 
provements, princiipally  for  flood  protection  and 
dtainage.  The  dood  protection  includes  a 
river  front  levee  along  the  Mississippi,  31  miles 
in  length  and  seven  feet  higher  than  the  flood 
record  of  1903.  The  Caholda  Creek,  which 
formerly  passed  through  East  Saint  Louis,  is 
being  converted  into  a  drainage  sewer,  most  of 
its  headwaters  having  been  diverted  to  the 
Mississippi  River  throtigb  a  channel  four  and 
one-half  miles  long  and  18  miles  north  of  the 
city.  A  three-mile  limEStone  wharf  is  being 
constructed  along  the  Mississippi  River  in  front 
of  the  city.  Water,  gax  and  electric  power  are 
supplied  by  private  corporations.  Hydro-dec- 
trie  power  from  the  Keokuk  Dam  plant  is 
available  at  very  low  rates.  A  fine  quality  of 
well  water  for  manufacturing  purposes  can  be 
obtaiaed  anywhere  at  a  depth  of  100  feet 

Covcfunent,  PopnUtion,  etc— The  gov- 
emtncnt  is  vested  in  a  mayor,  elected  for  two 
years,  and  a  city  council,  of  which  the  mayor  is 
a  member  ex-offido.  The  people  elect  the  city 
treasurer,  city  attorney,  Jus lices  of  peace,  tax 
assessors,  city  clerk  and  City  Court  judges.  The 
city  bas  adopted  the  Commission  form  of  gov- 
ernment which  becomes  operative  April  1919. 
Th«  growth  of  the  city  has  been  very  rapid. 
East  Baint  Louis  had  a  population  of  5,664  in 
ISTO;  56,547  in  1910;  and  92,983  in  1917. 

D.  Walteb  Potts, 
Swptrintendenl   of  Schooh. 

EASTBOURNE,  England,  county,  boroug* 
and  balhtng  place  in  Sussex,  near  Brachy  Head, 
and  between  Brighton  and  Hastings.  It  con- 
tains a  fine  park  of  13  acres  and  several  other 
smaller  recreation  grounds.  A  fine  esplanade 
skirts  the  shore  for  over  two  miles.  In  1886 
the  town  hall  was  erected.  The  town  was  in- 
corporated in  1883  and  became  a  county  borough 
in  1911.  The  electric-lighting  plant,  omnibus 
lines,  technical  institute  and  hospital  are  the 
property  of  the  borough.  Its  excellent  water 
supply  and  sewage  system  and  its  healthful  sit- 
uation combine  to  make  it  one  of  the  most 
popular  resorts  on  the  famed  south  coast.  Pop. 
52,544. 

EASTCHBAP,  London,  England,  formerly 
a  large  market  in  the  east  of  the  ci^  occupying 
what  is  now  Billingsgate  and  Leadenhall 
market.  Several  streets  or  roads  converged  at 
the  great  square,  then  called  Eastcheap  Two 
of  those  highways  were  the  old  Roman  roads 
which  extended  northeast  and  northwest  out 
of  the  city.  Some  of  the  old  taverns,  notably 
•Boar's  Head,*  mentioned  by  Shakespeare  and 
other  English  authors,  were  at  Eastcheap.  At 
the  north  end  of  London  Bridge  there  Is  now  a 
small  street  called  Eastcheap. 

EASTER,  the  Christian  sprir^  festival 
commemorating  the  Resurrection.  The  term  in 
Teutonic  and  Anglo-Saxon  languages  is  derived 
from  Ostara,  the  divinity  of  spring  of  the 
-ancient  Norsemeit,    who  was  welcomed  in  a 


festival  of  celebration  on  her  annual  return, 
redothing  the  earth  with  greenery  and  flowers, 
after  each  winter  and  night  of  death  had 
stripped  the  world  of  its  faded  robes  and  hid- 
den them  away,  the  sun  even  in  the  norihem- 
most  inhabited  regions  disappearing  during  the 
coldest  winter  months.  In  die  Gredc  and  Latin 
and  in  the  languages  derived  from  them,  the 
Miring  festival  is  called  Pascka,  Pasek,  Pasqiia, 
Ptueua,  P6qtits,  etc.,  from  the  Chaldee  word 
Paieha,  signifying  passing,  the  equivalent  of  the 
Hebrew  Pesack,  that  name  recalling  the  'pass- 
ing over*  of  the  Hebrew  households,  when 
D^th  smote  the  fimborn  of  the  Egyptians,  as 
recorded  in  Exodus  xii.  To  the  Norsemen  the 
festival  of  the  divinity  of  spring  which  they 
called  Ostara  or  Eastre  (whence  Easter)  was 
especially  the  season  of  new  birth.  From  this 
festival  arose  the  ^mbols  of  the  Easter 
egg  and  of  the  &ister  rabbit,  as  pro- 
lific reproducers  of  species ;  the  decoration 
of  springs  and  wells  with  flowers  in  token  of 
the  returning  flow  of  water  as  a  life-giving 
necessity;  and  the  custom  of  baptismal  clean- 
liness, purification  and  regeneration.  Every 
rite  has  a  physical  basis.  Ilie  coloring  of  the 
Easter  eggs,  red,  blue,  yellow,  etc,  was  bor- 
rowed from  the  rays  of  the  Aurora  borealis  — 
the  northern  lights  —  and  the  dawning  hnes  of 
the  Easter  sun.  At  Easter  the  hearth  fire  was 
lighted  afresh.  Easter  bonfires  were  kindled 
on  the  hills,  dispersing  the  germs  of  evil  so  far 
as  an  Easter  fire  shed  its  light  Around  these 
purifying  fires  youn^  men  and  maidens  who 
desired  marriage  dunn^  the  coming  year  sang 
and  danced  three  (or  nine)  times  or  gave  three 
leaps  over  the  flame.  The  foundation  of  drama 
is  foimd  in  these  early  myths  and  attendant 
songs,  for  example,  the  desire  to  express  the 
two  great  emotions  attributed  to  Nature,  her 
sorrow  when  the  sim  is  withdrawn  and  her 
joy  when  the  fruitful  season  of  growth  begins 
again,  is  poetically  developed  with  repetition  in 
the  Greek  dramatic  myth  of  Demeter  and  Per- 
sephone—  Latiniied  as  Ceres  and  Prose^ine, 
While  gathering  flowers  on  the  plains  of  Enna 
in  Sicily,  Persephone  was  abducted  by  *gloomy 
Dio* —  Pioto,  the  god  of  the  dead  —  and 
reigned  in  Hades  as  his  wife,  the  majestic  queen 
of  the  underworld.  Her  mother,  Demeter  or 
Ceres,  seeking  her,  hurries  over  the  earth  with 
a  torch  in  her  hand  and  at  last  gains  the  con- 
cession from  the  gods  of  Persephone's  return 
for  a  third  part  of  every  year.  In  later  years, 
with  the  development  of  agriculture,  the  festival 
came  to  be  overshadowed  by  the  rejoicing  of 
the  harvest  season  and  bjr  the  autumn  celnira- 
tion  of  the  cereal  mysteries  of  the  earth-god- 
dess. In  the  begiiming  she  was  not  separated 
from  the  divinity  of  spring,  who,  having  wan- 
dered for  nine  months,  at  last  returns,  bringing 
new  life  and  warmth  and  stmshine  to  the  wait- 
ing earth.  Therefore  at  "Eletisis,*  a  general 
term  for  a  *place  of  coming  or  assembly,"  and 
not  originally  a  name  attached  to  a  special 
localitv,  the  Greeks  celebrated  their  festivals 
with  the  mysterious  processions  of  veiled  figures 
with  torches  moving  from  side  to  side  in  mimic 
search  for  the  lost  Perse^one.  The  modem 
Maypole  dances  have  their  origin  in  these  same 
Elensinian  spring  celebrations,  for  the  rhythmic 
interlacing  circles  of  figures  holding  the  brightly 
colored  nbbons  recall  inevitably  die  measunM 
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torch-liE^I  dance  of  Eleusis,  the  sean±  from 
side  to  side  for  lost  Persepnooe.  The  resem- 
blance between  spring  festivals  throughout  the 
history  of  the  world  disdoses  the  universal 
inclination  to  worship  and  reverence,  to  natural 
piely.  Following  the  Uosaio  injunction  of 
^xites  of  remembrance''  to  keep  alive  the  ori^ns 
of  faith,  in  Catholic  countries  and  communitie* 
the  Easter  hearth  fire  is  commemorated  by 
candles  tarried  to  be  ht  and  blessed  at  the  altar, 
the  flame  beinq  guarded  so  that  the  lowly  home 
fire  may  be  reiondled  on  Easter  morning.  Where 
once  the  image  of  Demeter- Ceres  in  pre-Chris- 
tian days  was  borne,  that  of  the  Virgin  in  the 
Middle  Ages  was,  and  in  some  localities  still  is, 
carried  about  to  bless  the  fields  far  a  fruitful 
yield  On  Kogaiion  Days  — days  of  prayer  — 
between  Easter  and  Ascension,  headed  by  the 
priest,  choirs  and  congregations  of  churches 
also  make  solemn  procession  with  chanting  and 
garlands  to  nearby  springs  and  fountains, 
usually  bearing  the  name  of  some  saint,  and 
celebrate  the  ancient  ceremony  of  decorating 
with  fresh  Sowers  the  springs  and  wells  in 
token  of  grateful  thanksgiving  for  the  return- 
ing flow  of  the  life-giving  waters, 

Besides  bein^  commemorative  of  the  Resur- 
rection of  Christ  from  the  dead,  the  Easter 
festival  of  modem  times  is  a  memorial  of  the 
Christian  vassover  from  the  Old  Dispensation 
of  the  moral  law  to  the  New  Dispensation, 
wrought  by  the  sacrifice  for  unity  or  atoiua- 
ment  in  the  innocent  death  of  Jesus  Christ  upon 
the  cross.  At  first  the  Christian  passover  was 
celebrated  on  the  same  day  as  the  Hebrew,  the 
14th  day  of  the  month  Nisan  (April).  But  the 
Church  at  Rome  and  other  churches  of  the  Latin 
world  soon  transferred  the  observance  to  the 
Sunday  next  after  the  14th  Nisan,  primarily 
to  mark  the  diflerence  between  Judaism  and 
Christianity.  The  churches  of  Asia  and  some 
in  the  West  which  were  foimded  by  misaionaries 
from  the  East  were  slow  to  adopt  the  usage 
of  Rome  and  the  diversity  of  usage  gave  rise 
to  great  controversy;  the  Westerns  deprecating 
subservience  to  Judaic  custom  and  the  Easterns 
accusing  the  Westerns  of  innovation  and  depar- 
ture from  the  ways  ot  Jesus  Christ  and  his 
apostles.  It  was  not  till  the  year  325  that  a 
aeneral  law  of  the  Church  was  enacted  at  the 
Mmous  Coimcil  of  Nice  t>rcscribin^  for  the 
universal  Church  a  day  for  this  solemnity.  To  the 
bishops  of  Alexandria  was  committed  in  perma- 
nence the  task  of  computing  for  all  the  churches 
the  time  of  Easte^,  that  city  baas  the  metropolis 
of  science  in  those  times.  (See  Chsistiak  Doc- 
trine, Development  of;  Canon  Law).    But  the 


factory,  being  both  obscure  and  _. 

hence  were  not  accepted  generally.  As  a  result,  in 
444,  Rome  observed  26  March  as  Easter  Day, 
while  Alexandria  observed  23  April ;  and  earlier 
in  387  Easter  Day  in  France  was  21  March, 
in  Italy  18  April,'  in  Egypt  25  April.  The 
churches  in  Great  Britain  and  Ireland  were, 
hke  those  of  France  and  Egypt,  at  variance  "with 
the  Mother  Churdi  of  Rome  and  from  that 
circumstance  has  been  inferred  an  Oriental 
origin  of  the  Gaelic,  Scotlc  and  pre-Saxon  Brit- 
ish churches;  whereas  in  fact,  those  churches 
were  but  adhering  to  an  antiquated  rule  which 
they  had  received  from  Rome,  but  which  Rome 


herself  had  abandoned,  having  reformed  bcr 
calendar.  In  66&,  Theodote.  archbishop  of 
Canterbu^,  established  the  refwraed  Ronran 
calendar  in  England.  The  movable  feasts  of 
the  Catholic  the  Ltitheran.  Anglican  and  Prot- 
estant Episcopal  churches  are  determined  1^ 
the  day  of  the  month  upon  which  Easter  Day 
falls.  (See  Calendar).  Easter  Day  is  now  de- 
termined as  the  first  Sunday  after  the  patcfaal 
ftdl  moon,  that  is  the  14th  day  of  the  calendar 
moon,  or  the  full  moon  which  matures  upon  or 
nearafter  the  21st  of  March.  If  the  firil  moon 
matures  upon  a  Sunday,  Easter  Day  is  the  first 
Simday  following. 

Chahlbs  Leon abi>-Stu art. 
Editorial  Staff  of  The  Amfricaaa, 
EASTER  ISLAND,  WAIHU  or  RAPA- 
NUI,  the  easternmost  inhabited  of  the  Poly- 
nesian group  of  islands  in  the  South  Pacific 
Ocean,  long.  109°  IT  W, ;  lat.  27°  6'  S.,  1,400 
miles  east  of  its  nearest  neighbor,  Pitcaim  Is- 
land, and  2,000  miles  east  of  Chile,  to  which  it 
was  annexed  in  1688  and  since  made  a  penal 
settlement.  Its  area,  trianguhir  in  shape,  is 
42  square  miles  and  contains  craters  of  three 
extinct  volcanoes,  one  nearly  2,000  feet  bi^. 
At  one  time  wooded,  decayed,  tree  tmntis  of 
considerable  size  are  still  ioumi,  but  only  a  few 
bush  plants  now  thrive  from  10  to  12  feet  high. 
The  soil  is  fertile  and  different  kinds  of  tropical 
fruits  are  grown,  includaig  sweet  potatoes, 
bananas  and  sugar  cane.  A  fair  number  of 
cattle,  sheep,  goats  and  fowl  are  reared  by  the 
natives  who  number  about  ISO.  The  climate 
With  one  wet  and  one  dry  season  is  healthful; 
the  water  siiiq>ly  consists  of  some  brackish 
springs  and  pools  Inside  the  volcanic  craters. 
As  the  'Unsolved  nlystery  of  the  Pacific,*  the 
importance  of  the  island  is  archzological.  In 
its  confined  area  no  less  than  550  statues,  some 
of  them  of  colossal  size,  cut  out  of  gray 
trachitic  lava  are  found;  as  well  as  cyclopean 
platforms  of  masonry  30  feet  high,  and  from 
200  to  300  feet  long;  stone  houses  over  100 
feet  long  with  walls  6  feet  thick  built  like  forts. 
and    tablets    curiously    inscribed    with    hiero^ 

Slyphics.  Of  the  statues,  40  are  standing  inside 
ic  crater  of  one  of  the  volcanoes,  as  many 
more  outside,  at  the  foot  of  the  slope,  whsre 
th^  were  placed  ready  for  removal  to  the 
dinerent  platforms.  These  statues  represent 
various  stages  of  formation,  some  finished, 
others  near^  completed,  and  others  just  ciKn- 
menced.  In  size  they  range  from  three  and 
four  feet  to  nearly  80  feet  in  length.  The 
largest  found  in  an  unfinished  state  measures 
70  feet  in  length,  smallest  three  feet.  What 
race  of  men  carved  these  statues  and  for  what 
purpose  is  still  a  matter  of  speculation.  Easter 
Island  is  supposed  to  be  the  remnant  of  a 
greater  land  which  was  overwhelmed  by  ihe 
sea  after  some  great  earthquake  and  volcanic 
eruption,  investigation  showing  some  of  the 
largest  statues  buried  to  the  neck  in  ashes 
and  scorife.  Recent  scientific  analysis  and  de- 
duction places  the  race  of  sculptor-builders 
as  of  a  proto-Samoan  character,  inhabiting  the 
land  when  the  seismic  catastrophe  overwhelmed 
them  probably  less  than  1,000  years  ago,  or  at 
a  period  approximating  with  the  Norman  Con- 
quest of  England.  Alvara  MendaSa,  according 
to  Spanish  geographers,  was  the  first  of  modem 
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navigatoiE  to  discover  the  island  in  1566;  it  is 
marked  Davis  Island  on  some  maps  from  Ed- 
ward Davis,  buccaneer  and  adventurer,  who  re-  ' 
ported  it  in  1686;  but  the  Dutch  Admiral  Jacob 
koe:geveen  sighted  it  in  1722  on  Easter  Day 
ana  in  commemoration  gave  the  island  its 
present  name.  The  natives  then  numbered 
about  3,000  and  according  to  their  traditioos 
came  from  Oparo,  one  of  the '  Austral  group. 
In  1864  the  island  was  almost  depopulated  by 
Peruvians  who  kidnapped  and  transported  the 
bulk  of  the  inhabitants  to  work  the  guano  dig" 
gings  on  the  Chincha  I^ands.  Consult  Sand' 
berg,  H.  O,,  'Easter  Island,  the  Mystery  of  the 
Pacific' ;  Patt-American  Umion  Bullelin,  Vol. 
XXXV.  pp.  897-910  (Washington  1912) ; 
Churchill,  W.,  'Easter  Island,  the  Rapania 
Speech  and  the  Peopling  of  Southeast  Poly- 
nesia' (Washington  1912). 

EASTER  SUNRISE  PILGRIMAGE. 
The  annual  *Easter  Sunrise  Pflgrimage*  to  the 
Father  Serra  Cross  (so  called  from  Father 
Juniper  Serra,  the  founder  of  the  Californiaii 
mi.isions),  on  Mount  Rubidoux,  about  70  miles 
from  Los  Angetes,  Cal.,  is  an  unusual  cere- 
monial, inaugurated  by  the  late  Joseph  Riis  on 
Washington's  birthday,  1909.'  This  annual  serv- 
ice developed  until,  in  the  Easter  of  1914,  over 
6.500  people,  including  many  distinguished 
Americans,  attended  to  hear  the  reading  of  a 
poem  by  Mr.  Henry  VanDyke,  "God  of  the 
Open  Air,"  and  to  watch  a  pageant  representing 
some  chapters  in  the  history  of  the  valley. 

EASTERN  EMPIRE,  the  ancient  empire 
lasting  from  395  a.d.  to  1453  a.p.,  which  had  its 
metropolis  at  Constantinople  as  distinguished 
from  the  Western  empire  with  its  capital  at 
Rome.     It  is  known  also  as  the  Byzantme  em- 

S're,  the  Roman  empire  of  the  East  and  the 
reck  or  Later  Roman  empire.  The  separa- 
•  lion  was  created  by  the  death  of  Theodosius  in 
395,  when  the  Roman  empire  was  divided  be- 
tween his  two  sons,  Arcadius  taking  the  eastern 
half  with  his  capital  at  Byzantium  or  Con- 
stantinople, and  Honorius  the  western  half  with 
Rome  as  the  capital.  See  Byzantine  Empihe. 
EASTERN  QUESTION,  The.  The  rivalry 
between  the  Great  Powers  for  control  of  the 


„j  Question.  Prior  to  ihe  19th  century  the 
rivalry  beiween  the  Great  Powers  turned  upon 
religion  as  an  ostensible  motive,  while  politics 
remained  at  the  same  time  the  underlying 
cause  for  interference  in  Balkan  affairs.  The 
young  and  recalcitrant  national  states  of  the 
Balkan  Peninsula  have  always  been  striving  to 
^in  self-government  and  Kligious  autonomy. 
The  liberation  of  Serbia  was  acknowledged  in 
1804.  that  of  Greece  in  1827.  Rumania  and 
Bulgaria  secured  their  independence  by  Ru^ 
sia's  support  in  1878. 

Before  the  Congress  of  Paris  political  con- 
trol of  the  Balkans  rested  largely  in  the  hands 
of  Turkey:  after  that  date  Uie  Balkan  Ques- 
tion concerned  not  only  Turkey  but  all  Europe. 
Russia's  interest  was  identified  with  the  pro- 
tection cf  Orthodox  Christians  and  the  gaining 
thereby  of.  a  route  through  Constatttinoole  to 
the  Mediterranean  Sea ;  France  pretenaed  to 
protect  Roman  Catholics  in  the  Levant,  in  order 
to  maintain  there  her  trade-hold ;  Austria 
worked    for    aBE^andizement    of    her    empire 


throogh  economic  and  political  supremacy  con- 
sistent with  her  policy  Drang  naeh  Often, 
which  in  this  case  meant  Drang  nack  Salonika. 
Great  Britain  regarded  the  safety  of  the  route 
to  her  Asiatic  possessions  as  paramount,  and 
(jermany  planned  a  commefcial  outlet  through 
the  Balkans  to  the  Persian  Gulf. 

From  the  end  of  the  18th  century  to  the 
Treaty  of  Paris  (6  March  1856).  Russia's 
policy  with  Turkey  in  regard  to  the  Balkans 
was  of  the  character  of  the  "closed  door."  She 
b^an  by  allying  with  Turkey  (Unkiar-Skelessi, 
8  July  1833).  a  move  which  m  1840  was  ob- 
jected to  by  France,  England  and  Austri^  and 
which  Russia  opposed  in  1850  only  to  find  that 
Turkev  was  on  the  side  of  her  enemies.  In 
1SS3  the  Russo-Turklsh  War  showed  England 
and  France  as  Turkidi  allies,  and  Austria  and 
(^rmany  were  neutral  till  the  war  had  reached 
the  point  where  the  latter  two  powers  threat- 
ened to  join  the  Turkish  allies  if  Russia 
proved  intractable.  The  Treaty  of  Paris 
(1856)  consequently  left  Constantinople  in 
the  hands  of  the  Turks.  Russia  gained 
Sebastopol  but  s^e.was  humiliated  to  a  strict 
limitation  oi  bcr  armaments  in. the  Black  Sea, 
to  withdrawal  from  the  mouth  of  the  Danube 
by.  the  partial  retrocession  of  Bessarabia,  and 
finally  to   a   renunciation  of   all   special   ri^ts 


Balkan  pohcy  of  massacre  and  torture ;  a 
massacre  of  Oiristians  in  Syria  occurred  in 
1860,  an  insurrection  in  Crete  followed,  and 
finalty  in  1875  an  insurrection  broke  out  in 
Henegovina.  Rassia  held  consistently  to  her 
policy;  that  of  Otharine  II,  to  expel  the  Turks 
from  Europe,  but  England  was  split  by  two 
parties,  that  of  Gladstone  which  favored  die 
liberation  of  the  Balkan  nations,  and  that  of 
Lord  Beacon sfield  which  sanctioned  Turkish 
policy.  In  1876  the  clash  came.  Serbia  and 
Montenegro  arose  against  Turkey  on  behalf  of 
cqtpressed  SerbJans  in  Bosnia-Heriegovina. 
The  synipadiy  of  Europe  was  won  for  ttw 
valiant  Balkan  fighl^^.  Tennyson  in  Eng- 
land idealized  the  Montenegrins  as  a  nation  of 
'warriors  beatinff  back  the  swarm  of  'Turkiah 
Islam  for  500  years."  Gladstone  said:  "The 
Balkans  for  the  Balkan  peoples.'  This  was 
answered  later  on  in  Turkey  by;  "Turkey  for 
the  Turks.*  In  1877-78  Russia  carried  the 
cause  of  the  Balkan  nations  further  by  march-  ' 
ing  her  army  to  the  very  walls  of  Constanti' 
nople  and  dealing  a  defeat  to  Turkey.  The 
Russian  forces  now  sat  down  with  the  repre- 
sentatives of  the  Sublime  Porte  and  dictated 
the  Peace  of  San  Stefano  (3  March  1878),  Iqr 
which  was  declared  the  complete  independence 
of  Serbia.  Rumania  and  Montenegro.  Bosnia 
end  HerzegtJvina  wore  left  to  the  European 
powers  for  future  decision,  yet  Austria  being 
the  contiguous  power  was  recognized  to  have 
a  predom  mating  voice  in  the  disposal  of  the 
latter.  Bulgaria  was  made  an  "autonomous 
principality,*  which  extended  from  the  Blade 
Sea  to  the  Albanian  Mountains,  and  from  the 
Danube  to  the  .^gean. 

Thus  appeared  the  complexion  of  Balkan 
politics  on  the  eve  of  the  Congress  of  Berlin 
<13  July  1878).  .  At  this  Congress  Russia  and 
Austria  did  not  enter  with  free  hands,  for 
previously  each  had  made  a  secret  treaty  with 
the  other  <at  Reichsta<b;  8  July  1876)  wnereby 
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for  Austria's  lack  of  participation  in  Russia's 
Turkish  imbroglio  Russia  granted  Austria  the 
ultimate  disposal  of  Bosnia  and  Henegovina. 
By  the  Treaty  of  Berlin  Serbia  gained  four 
districts,  Nish,  Vranye,  Pirot  and  Toplitsa. 
Montenegro  was  to  receive  conipen»tion  in 
lands,  accession  to  the  sea  and  complete  in- 
dependence. Bosnia  and  Herzegovina  fell  as 
imoil  to  Austria,  according  to  article  25,  of  the 
"tionest  broker's  dispensation*  Austria  justi- 
fied this  stipulation  by  the  need  of  making 
peace  in  that  territory.  Serbia,  not  knowing 
of  Austria's  secret  understanding  with  Russi^ 
naturally  resented  the  disposal  of  Bosnia  and 
Herzegovina.  A  new  insurrection  broke  out 
in  Bosnia  (Hadji-Loja),  and  Bismarck  was 
known  to  have  exclaimed  that  all  the  Balkans 
were  not  worth  the  bones  of  a  single  Pomera- 
nian grenadier. 

The  Treaty  of  Berlin,  the  Magna  Charta  of 
the  Near  East,  did  not  by  any  means  succeed  in 
securing  the  peace  of  the  Balkan  states.  AW 
most  without  exception  each  signatory  jxiwer 
violated  some  provision  of  this  solemn  inter- 
national agreement.  Great  Britain  occujned 
Cyprus,  the  third  largest  island  in  the  Mediter- 
ranean, Austria- Hungary  annexed  Bosnia- 
Herzegovina,  Russia  closed  and  fortified 
Batum,  and  Turkey  did  not  introduce  promised 
reforms  into  Armenia  and  Macedonia.  Even 
the  Balkan  states  themselves  were  guilty  of 
violating  the  treaty,  for  Bulgaria  annexed 
eastern  Roumelia,  and  Serbia,  jealous  at  seeing 
the  Balkan  equilibrium  upset,  declared  war 
upon  Bulgaria,  14  Nov.  1885.  Yet  the  war, 
lost  by  Serbia  to  Bulgaria,  brought  no  issue 
other  than  stotiu  quo  anit-beliMm,  which  gave 
prominence  to  the  alliances  existent  at  that 
time,  of  Austria  with  Serbia,  and  Russia  with 
Bulgaria  —  alliances  which  within  the  next 
generation  were  to  be  completely  reversed. 
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Congress  of  Berlin  i 
reign  of  Sultan  Abdul-Hamid  II,  who  cen- 
tralized his  government  to  a  great  extent.  Fan- 
Islam  ism  ran  apace  with  Pan-Germanism  and 
Pan-Slavism.  An  alliance  was  cemented  be- 
tween the  sullsn  and  Germany,  which  was 
anxious  to  hold  and  control  the  Bagdad  Rail- 
way (1902).  In  fact  even  from  1888  this  pact 
had  been  growing,  while  Great  Britain  since 
ber  occupation  of  Egypt  was  becoming  indif- 
'  ferent  to  Tuikiih  interests,  no  longer  needing 
the  latter  as  a  foil  to  Russian  aggrandizement 
in  the  Middle  East.  Disturbed  by  the  German 
advance  in  the  East,  however,  she  came  to  a 
rapprochmenl  with  Russia  in  1907,  opposing 
bitterly  Germany's  aspirations  toward  the 
Persian  Gulf.  More  perilous  to  European 
peace,  however,  than  any  of  tbese  issues  was 
the  perennial  unrest  in  Macedonia,  which 
threatened  again  to  o^n  up  the  whole  Eastern 
Question.  The  situation  was  due  to  the  in- 
temecine  struggle  of  the  rival  Balkan  nationali- 
ties :  Serbian,  Greek  and  Bulgarian,  which 
aimed  at  securing  the  right  to  reversion  of 
territories  not  yet  derelict.  But  behind  these 
lesser  issues  loomed  as  ever  the  great  rivalries 
of  the  Triple  Entente  (France,  Russia,  Eng- 
land) and  the  Triple  Alliance  (Germany, 
Austria  and  Italy).  Beyond  the  European 
powers  the  unknown  forces  of  the  Moham- 
medan world  were  also  ominously  stirring. 
The  very  vastness  of  the  perils  involved  in  any 


attempt  at  a  definite  settlement  compelled  the 

Cowers  to  accept  a  compromise  whidi,  it  was 
oped,  would  restore  tolerable  conditions  in 
the  wretched  countries.  But  the  •Murzsteg 
programme,*  concerted  between  the  Austrian 
and  Russian  emperors,  and  imposed  upon  the 
Porte  by  diplomatic  pressure  did  not  produce 
the  effect  hoped  for.  In  I9QB  the  powers  were 
still  united  m' bringing  pressure  to  bear  on 
Tuilcey  to  make  the  refonns  effective,  but  the 
ptpposal  of  Great  Britain  to  commit  the  ad- 
ministration of  Macedonia  to  a  Mnssulman 
governor  appointed  by  the  Sultan  and  remov- 
able only  hy  consent  of  -the  powers,  met  with 
little  favor  either  at  O>nstantinople  or  among 
the    powers    whose   ulterior   aims    mi^t    have 


the  revolution  in  Turkey  altered  the  whole 
ition.  The  easy  and  apparently  complete 
victory  of  the  Young  Turks  look  the  whole 
world  by  surprise.  The  question  of  the  Near 
East  seemed  in  fair  way  of  settlement  by  the 
action  of  the  conflicting  races  themselves,  who 
in   the   enthusiasm  of  new-found   freedom  ap- 

? eared  ready  to  forget  thdr  ancient  internecine 
cuds  and  to  fraternize  on  the  common  ground 
of  constitutional  liberty.  The  European  powers 
received  the  proclamation  of  the  constitution 
with  unanimous  approval.  Whatever  views, 
however,  may  have  been  openly  expressed,  or 
secretly  held,  as  to  this  revolution  so  far  as 
it  affected  the  Ottoman  Empire  itself,  there 
could  be  no  doubt  that  its  effects  on  the  general 
situation  in  Europe  would  be  profound.  These 
effects  were  not  slow  in  revealing  themselves. 
Prince  Ferdinand  proclaimed  Emself  king 
(tsar)  of  Bulgaria  5  Oct.  1908;  and  two  days 
later  Emperor  Francis  Joseph  issued  a 
rescript  announcing  the  annexation  of  Bosnia- 
Herzegovina  to  the  Hapiburg  monarchy.  What- 
ever cogent  reasons  there  may  have  been  for 
altering  the  status  of  these  countries  in  view 
of  the  changed  conditions  in  Turkey  there  could 
be  no  doubt  that  the  method  employed  was  a 
cynical  violation  of  the  public  law  of  Europe. 
The  other  powers,  confronted  with  the  fait  ac- 
compli, protested,  but  the  astute  statesman, 
Baron  von  AehrenthaJ,  then  Foreign  Minister 


big  battalions."  The  discordant  Balkan  states 
were  quick  to  grasp  this  truth,  and  they  tempo- 
rarily reconciled  themselves  with  circumstances. 
They  realized  that  it  was  the  immense  armed 
power  of  Germany  that  had  made  Austria  the 
arbiter  in  a  question  vitally  affecting  the  in- 
terests of  the  Balkan  states.  Germany  alone 
emerged  from  the  crisis  with  presti^  enor- 
mously enhanced ;  without  her  intervention  Aus- 
tria could  not  have  resisted  the  pressure  of  the 

But  Germany  being  on  the  side  of  Austria 
earned  the  animosity  of  the  Triple  Entente,  es- 
pecially Russia,  which  urged  the  Balkan  states 
to  form  a  confederation.  Such  a  confederation 
should  expel  the  Turks  from  Europe  and,  on 
the  other  side,  be  a  bulwark  against  ute  German 
drive  eastward.  The  alliance  between  the  Bal- 
kan states,  Serbia,  Bulgaria,  Greece  and  Monte- 
negro, was  consummated  (1912).  "Turkey,  en- 
tangled with  Italy  in  Africa,  was  not  able  to 
meet  the  demands  of  the  Balkan  Allies  whose 
forces  marched  victoriously  on  to  Gnistaati- 
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tiople,  Austria  and  Germany,  calling  a  halt,  in- 
sisted on  the  London  Conference  (1913),  a  con- 
ference which  gave  quasi- autonomy  to  Albania 
and  put  a  German  vassal  selected  by  the  powers 
upon  the  Albanian  throne,  Serbia  viewing  tierself 
bereft  of  Albania  and  the  Adriatic  coast,  while 
all  of  Thrace  remained  in  the  handj  of  the 
Bulgarians,  swallowed  her  resentment  for  the 
moment  and  continued  to  place  confidence  in 
her  Greek  alliance  to  the  extent  of  making  a 
new  treaty  in  May  1913.  But  Bulgaria,  secretly 
prompted  bv  Austria,  suddenly  attacked  Serbia, 
which  was  Racked  by  Russia  and  the  active  par- 
ticipation of  Rumama.  The  Peace  of  Bucharest 
(10  Aug.  1913),  concluding  the  second  Balkan 
war,  tried  to  solve  the  intimate  jealousies  and 
antagonisms  by  ^vioe  Serbia  a  part  of  Mace- 
donia, allowing  Salonika  to  Greece,  and  satisfy- 
ing Rumania  with  added  territory  in  Dobri^dja. 
As  a  mailer  of  tact  the  Balkan  nationalities  are 
never  allowed  to  work  out  their  own  destinies ; 
some  superior  power  is  always  waiting  to  take 
a  haul  The  event  which  precipitated  the 
Great  War  of  1914  was  the  Sarajevo  assassina- 
tion and  Austria  immediately  used  it  as  a 
cassis  belli  against  Serbia.  The  partial  refusal 
of   the  Austrian  ultimatum  by  Serbia  caused 
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northern  Serbia  in  November  1914,  marked 
the  defeat  of  Austrian  arms,  with  Belgrade 
taken  and  retaken.  Only  in  November  19lS 
did  Austria  and  Germany,  reinforced  bj;  Bul- 
garia's entry  into  the  war,  succeed  in  bringing 
about  the  general  retreat  of  the  Serbians 
through  Albania.  The  arrival  of  the  French 
and  the  British  in  the  peninsula  which  had 
already  begun  in  August  was  unable  to  fore- 
stall the  Fate  of  their  retreating  allies,  the 
Serbs  and  Montenegrins.  It  was,  in  fact,  the 
attitude  of  Greece  which  paralyzed  any  for- 
ward military  moves  of  the  Allies.  Veniielos, 
the  Greek  Premier,  realiring  the  necessity  of 
allied  advance,  ini-ited  the  protection  of  Greece 
by  the  Entente  Allied  Powers,  but  the  king 
insisted  that  the  Great  Powers  were  violating 
Greek  neutrality  by  their  presence  in  that  ter-, 
ritory.  The  Greek  treaty  with  Serbia  for 
mutual  protection  was  now  fancifully  read  by 
Greece  to  mean  "protection  against  Balkan 
powers*  instead  of  being  construed  in  its  gen- 
eral sense,  protection  against  any  power. 
Nevertheless,  a  partial  recuperation  in  Serbia 
saw  the  beginning  of  Balkan  military  activity 
Pgain  in  1916-17.  Once  more  Greece  proved 
obdurate.    Resignation  of  the  king  appeared  the 
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EASTERN  RITE,  Churches  of,  a  name 
given  to  various  bodies  of  Eastern  Christians 
who  are  members  of  the  Roman  Catholic 
Church  but  who  have  been  permitted  to  retain 
many  of  their  ancient  customs,  which  differ  from 
those  in  general  use  throughout  the  world. 
The  Armenians,  Coptics,  (ireeks,  Maronites 
and  some  others  belong  to  the  Eastern  Rite. 
They  differ  from  the  Latin  Church  in  nothing 
doctrinal,  only  in  some  matters  of  discipline. 
Their  liturgy  is  in  the  language  first  used  by 
their  bishops  and  priests,  and  in  no  case  is  the 
mass  said  in  their  vernacular  of  to-day.  For 
instance,  the  Syrians  use  now  the  Arabic  lan- 
guage (in  some  places  modified)  but  the  Maro- 
nite  liturgy  is  in  the  old  Syriac  language,  as 
used  at  the  time  of  Christ.  (See  Uabonites). 
They  differ  as  to  the  manner  of  administering 
communion;  some  using  for  consecration  onlv 
the  leavened  bread,  others  only  the  unleavened, 
and  some  giving  communion  to  the  laity  under 
the  form  of  both  bread  and  wine,  others  using 
only  one  of  the  species  as  in  churches  of  the 
Latin  Rite.  The  <£scipline  of  marriage  for  the 
clergy  differs  from  the  Latin  Church.  Candi- 
dates for  the  priesthood  may  marry^  before  be- 
coming deacons,  not  after.  All  points  of  dif- 
ference between  the  Eastern  and  Latin  Rites 
arc  of  discipline,  not  of  faith. 

EASTERN  SHORE,  a  name  given  to  all 
that  part  of  Maryland  lying  east  of  Chesapeake 
Bay,  and  also  the  counties  of  Accomac  and 
Northampton  in  Virginia.  Delaware  is  some- 
times included  in  the  Eastern  Shore.  The 
country  is  noted  for  its  fruit  and  for  its  mild 
climate.  Great  quantities  of  oysters  are  taken 
annually  from  the  waters  of  the  Eastern  Shore 

EASTERN  STAR,  Order  of  the,  com- 
posed of  members  of  Freemasoniy,  their 
— - —    sisters,  daughter'   — •<■- —  — -i  ■■"■' — - 
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Canal  Zone,   Cuba,  Hawaiian   Islands,  Philip- 

S'nes,  Manitoba,  New  Brunswick,  Quebec, 
ntario,  Yukon,  New  Zealand,  Australia.  Scot- 
land and  England.  The  Order  is  rapialy  ex- 
tending to  all  parts  of  the  globe.  The  largest 
cfaapter  is  Peninsular  of  Grand  Rapids,  Mtch,, 
with  1,073  members.  Illinois  has  the  largest 
membership,  viz.,  87,000  with  nearly  800 
chapters.  New  York  has  60000,  with  a  little 
over  500  chapters  and  all  other  States  have  a 
proportionate  inctnbErship,  Miriam  Chapter  of 
Chicago,  111.,  the  oldest  chapter  known,  was 
organized  as  Miriam  Family  No.  Ill  o  Oct. 
1866,  and  emerged  into  a  chapter  4  March  1869. 
New  York  city,  however,  has  the  honor  of  the 
birth  of  the  chapter  system.  Alpha  Chapter 
No,  I  beginning  28  Dec.  1868.  Masonic  his- 
tories stale  that  the  Order  was  introduced  i 


the  colonies  in  New  York  dty  in  1778  by,  il 
is  supposed,  French  officers.  In  the  system  of 
1774  (FrarceJ  was  an  emblem  of  a  five-jvointed 


star,  presumably  copied  from  'the  Masonic 
blem  called  the  Elazing  Star.  From  an  old 
ritual  is  evidence  that  certain  members  on  18 
Ma^  1793  in  Boston  Mass.,  met  and  formulated 
a  ntual.  This  work  also  states  Lafayette  was 
interested  in  the  Order,  In  1850  Rob  Morris, 
a  prominent  Masonic  lecturer,  arranged  the 
degree,  calling  the  bodies  constellations.  Later 
he  changed  the  system  to  families,  and  still 
later  (1866)  the  lecture  system  was  adopted. 
In  1868  Robert  Macoy,  a  Masonic  publisher, 
arranged  the  chapter  system,  at  the  suggestion 
of  certain  female  members  of  a  society  known 
as  "Alpha  Sisters  of  the  Eastern  Star*  with 
die  first  meeting  as  before  stated  (Alpha  No. 
1,  28  Dec.  1868).    To  show  how  the  Order  has 

gined  in  the  Empire  State,  in  1880  there  were 
chapters,  1,367  members;  in  1900,  41  chap- 
ters, 2,448  members,  and  in  1910,  438  chapters 
and  38v774  members.  In  New  York  State  the 
Order  has  a  home  and  an  infirmary  for 
indigent  and  sick  members,  with  a  hundred 
^ousand  dollars  as  a  reserve  fund  to  maintain 
these  institutions. 

The  Grand  Chapters  of  23  States  are  jointly 
interested  with  the  Masonic  bodies  in  the  main- 
tenance of  homes,  and  every  State  has  its 
atmliaries  of  societies  engaged  in  some  special 
tine  of  charity.  The  object  of  the  Eastern  Star 
is  principally  sodal  and  about  on  the  same  lines 
with  Freemasonry,  it  is  a  secret  order;  the 
degrees  are  imparted  with  great  care ;  all 
modem  devices  are  introduced  to  make  the 
same  attractive  and  effective. 

EASTERN  STATES,  in  popular  parlance, 
the  six  New  England  States  —  Maine,  New 
Hampshire,  Vermont,  MassachusettS(  Rhode 
Island  and  Connecticut ;  in  the  Mississippi  Val- 
ley and  in  the  States  to  the  west  of  it  the  in- 
haMtants  refer  to  the  Eastern  States  as  that 
section  l3^ng  east  of  the  Alleghany  Mountains. 

EASTHAMPTOH,  Mass.,  town  in  Hamp- 
shire County,  on  the  New  York,  New  Haven 
and  Hartford  and  the  Boston  and  Maine  r^l- 
roads,  12  miles  northwest  of  Springfield  and  in 
the  valley  of  the  Connecticut.  The  chief  manu- 
factures are  cotton  goods,  irams,  buttons,  shoe- 
wcb,  felt,  rubber  and  elastic  f;oods.  There  is 
a  large  dyeing  and  merceriiing  plant  and  a 
public  library.  WiUiston  Seminary  a  prepara- 
tory school  for  bo\s,  is  located  here.  East- 
hampton  was  settled  in  1665,  and  on  13  May 


1704  an  Indian  attack  upon  the  settlement  re- 
sulted in  19  kilted  and  much  loss  of  prraerty. 
It  was  incorporated  as  a  district  in  178S  and 
was  organized  as  a  town  in  1809.  The  govern- 
ment is  administered  by  annual  town  meetings. 
The  waterworks  are  owned  and  operated  by 
the  municipality.  Three  villages  are  included 
in  the  town  of  Easthampton.    Pop.  9,768. 


23  Dec.  18(U.  He  entered  the  schools  of  the 
Royal  Academy,  where  Haydon  supervised  his 
education.  In  1810  his  'Raising  of  Jairus's 
Daughter'  brought  him  to  the  attention  of  the 
public.  In  1816  he  went  to  Italy,  and  for  14 
years  his  home  was  at  Rome,  his  Italian  life 
being  broken  by  visits  to  England  and  Greece, 
Pictures  of  banditti  and  other  subjects  exhibited 
in  England  procured  him  the  associateship  of 
the  Academy  in  1827,  'Pilgrims  Arriving  in 
Si^t  of  Rome*  (1828)  became  so  popular  that 
the  artist  became  tired  of  repeating  it  in  differ- 
ent versions.  In  1830  he  was  made  an  RJl..,  his 
diploma  picture  being  'Hagar  and  Ishmael.' 
'Escape  of  Francesco  Carrara'  (1834);  'Gas- 
ton de  Foix>  (1838);  'Christ  Blessing  Little 
Children'  (1839),  and  'Christ  Weeping:  Over 
Jerusalem'  (1841),  were  next  among  his  note- 
worthy productions,  'Helena'  (1849);  'Ippotita 
Torelli'  (18S1);  'Violante'  (1853),  may  also 
be  mentioned.  He  translated  Goethe's  'Theory 
of  Colors'  (1840)  and  published  in  1847  'Ma- 
terials for  a  History  of  Oil-painting.'  He  be- 
came president  of  the  Royal  Academy  in  1850, 
being  knighted  on  the  occasion ;  was  keeper  ot 
the  National  Gallery  in  1843-47,  and  director  of 
the  same  institution  from  1855  onward.  His 
'Life'  was  written  by  Lady  Easllake  (London 
1870). 

EASTLAKE.  Charlet  Locke,  English  art 
critic:  b.  Plymouth,  Eiigland.  He  studied  in 
the  Royal  Academy  schools,  but  subsemiently 
devoted  himself  to  literary  work  and  design, 
and  was  keeper  and  secretary  of  the  National  , 
Gallery  1878-98,  He  has  published  'History 
of  the  Gothic  Revival  in  England'  (1871); 
'Hints  on  Household  Taste'  (4th  ed.,  1874), 
a  book  which  exerted  much  influence  in  its  day; 
'Lectures  on  Decorative  Art  Workmanship* 
(1876)  ;  'The  Present  Condition  of  Industrial 
An>  (1877):  'Our  Square  and  Circle'  (1895)  ; 
'Pictures  at  the  National  GaUery'    {ISSS). 

EASTLAKE,  Lady  Elizabeth  (Rigby), 
Enghsh  author:  b.  Norwich  1809;  d.  1893.  For 
some  years  she  resided  in  Germany  and  at 
Reval,  Russia.  Her  first  book  appeared  in  1841 ; 
it  was  an  account  of  her  sojourn  at  Reval,  en- 
titled 'A  Residence  on  the  Shores  of  the  Baltic' 
Through  a  meeting  with  Lockhart  she  became 
a  regular  contributor  to  the  Quar(er/j  Review. 
In  1848  she  married  Sir  Charles  Lock  Eastlake, 
and  with  him  traveled  extensively  in  Italy.  In 
1848,  in  the  columns  of  the  Quarterly  she  at- 
tacked Bronte's  'Jane  Eyre,'  the  episode  being 
one  of  the  least  pleasant  of  her  literary  career. 
She  was  the  author  of  'The  Jewess'  (1843); 
'Livonian  Tales'  (1844)  ;  'Music  and  the  Art 
of  Dress'  (1852);  'Life  of  John  Gibson,  R.A. 
Sculptor'  (1870)  ;  'Life  of  Mrs,  Grote'  (1880)  ; 
'Five  Great  Painters'  (2  vols,,  18S3),  She 
edited  her  husband's  works  (1870)  and  his  edi- 
tion   of    Kugler's     'Handbook    of    Paintii^: 
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Italian  Schools'  (1874),  and  tiansUlid 
Brandt's  'Samuel  Taylor  Coleridge  and  the 
Enstish  Romantic  Schaol>  (1886),  and  Waa- 
geiTs  'Treasures  of  Art  in  Great  Britain'  (4 
vols.,  1854-SS). 

EASTMAN,  Charles  Alexander  (Ohireu), 
American  homceopathic  physician  and  author: 
b.  Redwood  Falls,  Minn.,  18S8.  His  father  was 
a  Santee-Sioux  Indian,  Many  Lightnings  (Jacob 
Eastman),  and  his  mother  a  half-breed  Sioux, 
Nanev  Eastman.  He  was  graduated  at  Dart- 
mouth Coil^e  1887  and  at  Boston  University 
School  of  Medidne  1890.  He  married  the 
poetess,  Elaine  Goodale,  1891.  He  served  as 
government  physician  at  Pine  Ridge  Agency 
1K90-93,  where  he  had  charge  of  the  wounded 
p-isoners  at  the  time  of  the  Ghost  Dance  Out- 
break, being  Indian  secretary  of  the  Y.  M.  C. 
A.  1894-97r  He  acted  as  attorney  for  the 
Santee-Sioux  at  Washington  1897-1900,  later 
becoming  government  physician  at  Crow 
Creels  S.  Dak.  (1900-03).  In  1903  he  received 
an  appointment  to  revise  Sioux  family  names. 
He  became  widely  known  as  a  lecturer  on  In- 
dian history  and  life.  He  has  published  'Indian 
Boyhood'  (1901)  ;  'Red  Hunters  and  the  Ani- 
mal People'  (1904);  'Old  Indian  Days' 
(1907)  ;  'Wigwam  Evenings'  (1909)  ;  'The 
Soul  of  the  Indian*  (1911);  'Indian  Scout 
Talks'  (1914):  'The  Indian  Today'  (I91S). 
Founder  and  oirector  of  a  camp  for  girls  at 
Munsonville.  N.  H.,  1915. 

EASTMAN,  Chu-lea  Rochester,  American  * 
paleontolwisl :  b.  Cedar  Ra.pids,  Iowa,  5  June 
1868;  d.  27  Sept  191&  He  was  graduated  at 
Harvard  in  1890;  received  the  degree  of  Ph.D. 
from  Munich  University  in  1894 ;  was  ap- 
pointed the  same  year  instructor  in  geology  and 
paleontology  at  Harvard  and  RaddiSe  colleges, 
and  became  curator'  of  vertebrate  paleontology 
at  the  Harvard  museum.  In  1910  he  was  made 
professor  of  paleontology  at  the  University  of 
Pittsburgh,  and  at  the  same  time  curator  at 
the  Carnegie  museum  in  that  city.  In  1914  he 
accepted  a  similar  position  at  the  American 
Museum  of  Natural  History,  New  York,  where 
he  is  now  engaged.  He  is  author,  editor  and 
translatoT  of  numerous  scientific  publications. 

RASTBIAN,  George,  American  inventor: 
b.  Waterville,  Oneida  County,  N.  Y..  12  July 
1854.  As  an  amateur  nhotographer  in  Roch- 
ester, N.  Y.,  he  turned  his  attention  to  the 
production  of  dry  plates,  which  achieved  an 
instantaneous  success.  In  1881  the  Eastman  Dry 
Plate  Company  was  organized,  which  developed 
later  into  the  Eastman  Kodak  Company.  East- 
man companies  have  also  been  established  in 
London,  Paris,  Berlin  and  elsewhere,  and  the 
business  has  now  reached  vast  proportions.  The 
various  companies  under  his  management  em- 
ploy upwards  of  11,000  hands  and  over  $40,- 
000,000  of  capital. 

EASTMAN,  John  Robie,  American  astron- 
omer: b.  Andover,  N.  H..  29  July  1836;  d.  26 
Sept.  1913.  He  was  graduated  at  Dartmouth 
College  in  1862  and  became  assistant  in  the 
United  States  Naval  Observatory,  In  1865  he 
was  appointed  professor  of  mathematics  in  the 
navy.  Retired  in  1898  with  the  rank  of  cap- 
tain, he  was  in  1906  promoted  rear-admiraL 
He  was  a  member  of  several  astronomical  ex- 
peditions in  the  United  States  and  accompanied 


OBc  to  Sicily  in  1870.  He  «>nduct<d  a  p«rly  (o 
Cedar  Keys,  Fla.,  (o  observe  the  transit  of  Venus 
and  subsequently  became  president  of  the  Wash' 
ington  Academy  of  Sdenccs.  His  works  in- 
clude, besides  many  reports,  'Second  Washing- 
ton Catalogue'  (covering  the  results  of  about 
80,000  observations  made  between  1866  and  1891); 
'Transit  Cirde  Observations  of  the  Sun,  Moon, 
Planets  and  Comets'  (1903),  and  a  'History  of 
the  Town  of  Andover,  N.  H.,  1751-1906'  (1910). 

EASTMAN,  Max,  American  editor  and 
lecturer:  b.  Canandaigua,  N,  Y.,  4  Jan.  1883. 
He  was  graduated  at  Williams  CoUege  in  1905, 
and  then  pursued  a  post-gradtiate  course  at 
Colnmbia  University  (1907-10),  during  which 
time  he  was  also  assistant  in  philosophy.  In 
1911  he  was  assodate  professor  at  Columbia, 
but  abandoned  teaching  for  litera^  and  social 
refontr  work  after  that  year.  Mr.  Eastman, 
as  editor  of  The  Massei,  has  been  prou^ently 
connected  with  the  Sodalist  party.  He  b  also 
active  as  a  lecturer  and  as  a  promoter  and 
actor  in  the  Provincetown  Players.  When  the 
publication  of  The  Matses  was  suppressed  in 
1918.  the  compan)[  with  Mr.  Eastman  at  its 
heaa  was  reorganized  for  the  publication  of 
The  Liberator.  He  is  also  the  founder  of  the 
first  Men's  League  for  Woman  Suffrage  in  the 
United  Sutes  (1910-12).  Besides  contribu- 
tions to  his  own  and  numerous  other  magazines, 
Mr,  Eastman  is  the  author  of  'CHiild  of  the 
Amazons  and  Other  Poems'  (1913) ;  'Enjoy- 
ment of  Poetry'  (1913)  ;  'JoumaUsm  Versus 
Art'  (1916)  ;  'Understanding  Germany,  .  .  . 
and  Other  Essays'    (1916). 

EASTMAN,  Seth.  American  soldier:  b. 
Brunswidc,  Me.,  180B;  d.  IS75.  He  was  gradu- 
ated at  the  United  States  Military  Academy  in 
1829  and  became  a  lieutenant  in  the  First  In- 
fantry. He  performed  frontier  duty  at  forts 
Crawford  (1^)  and  Snelling  (1830),  and  in 
1831-33  was  on  topographical  duty.  From  1833 
to  1840  he  was  assistant  instructor  in  drawing 
at  the  Military  Academy.  He  served  in  the 
Bureau  of  Indian  Affairs  in  1850-57  as  illus- 
trator of  'The  History,  Condition  and  Future 
Prospects  of  the  Indian  Tribes  of  the  United 
States.'  In  1861  he  was  made  a  lieutenant- 
colonel  of  infantry,  was  retired  two  years  later 
and  brevetted  bngddier-general  in  1866.  He 
published  'Treatise  on  Topographical  Draw- 
ing'  (1837). 

■ASTON,  Morton  Williun,  American 
philologist:  b,  Hartford,  Conn.,  18  Aug,  1841. 
He  was  graduated  at  Yale  in  1863  and  at  Co- 
lumbia in  1866,  and  afterward  studied  at  the 
University  of  Vienna,  He  was  for  several 
years  professor  of  comparative  philology  in  the 
University  of  Tennessee  and  later  (I@2-1912) 
in  the  University  of  Pennsylvania,  and  pro- 
fessor emeritus  since  1912.  His  writings  in- 
clude 'Observations  on  the  Platform  at  Fer- 
sepolis'  (1892);  'Readings  in  Gower'  (1895), 
and  numerous  papers  on  Phonetics,  Sanskrit, 
Iranian  and  English  .to  The  Jotimal  of  Ik* 
American  Oriental  Society,  The  American  Jour- 
nal of  Philology  and  other  periodicals. 

BASTON,  NicboUa,  American  colom'al 
statesman:  b.  Wales  1593;  d.  Newport  R  I., 
15  Aug.  1675.  Emigrating  to  America  in  1634, 
he  was  the  first  settler  in  Agawam,  now  New- 
buiy,  Mass.,  1635,     He  built  the  first  EngHsb 
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house  in  Hampton,  N.  H.,  1638,  and  the  first 
one  on  the  site  of  Newpon,  R.  I.,  1639,  and  was 
elected  president  of  Providwice  Plantations 
1649  and  1654.  He  was  deputy  governor  of  Rhode 
Island  for  four  years,  and  governor  1672-75. 
His  son,  John  Easton,  was  governor  1690-95, 
and  wrote  a  'Narrative  of  the  Causes  which 
led  to  King  PhUip's  War,>  edited  by  F.  R 
Hough  (Albany  1858). 

EASTON,  Mass.,  town  in  Bristol  County. 
on  the  New  York,  New  Haven  and  Hartford 
Railroad,  about  25  miies  south  of  Boston.  The 
town  includes  several  villages  and  has  import- 
ant manufactures  of  shovels,  thread,  foundry 
and  machine-shop  products,  hardware,  automo- 
biles, shoes,  shoe  heels  and  wire.  It  has  a  public 
library  and  some  fine  public  buildings,  gifts  of 
the  Ames  family,  showing  some  of  the  best 
work  of  H.  H.  Richardson  and  John  La-farge. 
Pop.  5,083. 

KASTON,  Md.,  town  and  the  counW-seat  of 
Talbot  County,  on  the  Philadelphia,  Bahimore 
and  Washington,  and  the  Baltimore,  Chesa- 
peake and  Atlantic  railways,  about  28  miles 
southeast  of  Annapolis,  50  miles  soulh-south- 
east  of  Baltimore,  near  a  navigable  inlet  of 
Chesapeake  Bay.  It  is  the  seat  of  a  Protestant 
£j>iscopal  bishop  and  has  a  fine  county  building, 
high  school,  churches,  etc.  It  is  the  market 
centre  for  a  rich  grain  and  fruit-growing 
country.  The  manufactures  are  chiefly  iron 
machinery,  fertilizers,  carriages,  wagons,  hand- 
les and  spokes,  lumber,  bricks  and  tile,  flour, 
canned  fruits,  furniture  and  shorts.  It  is  con- 
nected with  Baltimore  by  steamship  lines. 
Easton  is  governed  by  a  mayor  and  conncil. 
The  waterworks,  clectric-li^t  plant  and  sew- 
age system  are  owned  by  the  dly.    Pop.  3,083. 

BASTON,  Pa.,  city,  county-seat  of  North- 
ampton County,  situated  at  the  extreme  east- 
ern part  of  the  Stale,  on  the  banks  of  the  Dela- 
ware River,  at  its  confluence  with  the  Lehigh 
River  and  the  Bushkill  Creek,  74  miles  west 
of  New  York  and  65  miles  north  of  Philadel-  . 
phia,  scarcely  two  hours  distant  by  rail  from 
each  city. 

Railroads  and  Canals. — Throng  Easton 
pass  the  two  great  trunk  lines,  Lehigh  Valley 
and  the  Central  Railroad  of  blew  Jersey,  and 
the  smaller  focal  roads,  Lehigh  and  New  Eng- 
land, Easton  and  Northern,  Easton  and  Western 
and  the  Bangor  and  Portland  railroads.  Im- 
mediately across  the  Delaware  River  from  Eas- 
ton is  located  the  thriving  city  of  Phillipsburg, 
population  about  18,000.  Through  this  town 
run  the  Belvidere  and  Delaware  division  of 
the  Pennsylvania  Railroad,  and  the  Lehigh  and 
Hudson  Railroad,  which  make  direct  connec- 
tions with  the  Hudson  River  Valley  and  the 
New  England  States,  also  the  Delaware,  Lack- 
awanna and  Western  Railroad.  Seventy-seven 
passenger  trains  arrive  and  depart  from  Easton 
daily  and  ISO  freight  trains.  There  are  two  canals, 
Morris  and  Essex  from  Phillipsburg,  N.  J.,  to 
New  York,  traveraiTg  the  entire  State  of  New 
Jersey,  and  Lehigh  Canal,  offering  direct  com- 
munication from  the  anthracite  coal  regions  to 
Philadelphia  and  its  tide  water  points,  connect- 
ing at  Lamhertville  with  the  Delaware  and 
Raritan  Canal.  The  Atlantic  Deeper  Waterway 
Commission  of  the  United  States  h  dredging 
the  channel  of  the  Delaware  River  from  Tren- 


ton to  Easton,  so  that  ocean-going  terges  of 
1,000  tons  capacity  can  load  ana  unload  at 
Easton  and  ultimately  at  Martin's  Creek  and 
Bethlehem. 

Electrical  Roada.—  The  Easton  Transit 
Company  has  a  splendid  suburban  system  reach- 
ing all  local  paints  and  interurban  lines  out  to 
Alpha,  N.  J.,  where  large  cement  works  are 
located,  and  to  Bethlehem,  South  Bethlehem 
and  Nazareth.  These  tines  make  direct  con- 
nections with  all  points  in  the  Lehigh  Valley 
and  at  Allentown  for  Philadelphia.  Another 
system,  the  Philadelphia  and  Easton,  extends 
from  Easton  to  Philadelphia,  via  Doylestown 
and  Willow  Grove,  traversmg  the  right  bank 
of  the  Delaware  River  for  15  or  18  miles  and 
affording  scenery  unsurpassed  by  any  trolley 
road  in  the  United  States.  Two  other  roatls, 
the  Northampton  Traction  Company  and  the 
Northampton,  Elaston  and  Washington  Traction 
Company  (familiarly  known  as  the  Hay  Lines), 
extend  both  in  Pennsylvania  and  New  Jersey 
from  Easton.  The  first  named  extends  from 
Easton  to  Nazareth,  the  centre  of  the  cement 
belt  of  the  United  States,  and  to  Bangor,  the 
centre  of  the  slate  producing  region  of  this 
country,  thence  to  tne  Delaware  Water  Gap 
and  Stroudsburg,  teaching  the  very  heart  of  the 
Pocono  Mountams,  the  famous  mountain  resort 
of  the  Eastern  States.  The  Jersey  road,  called 
the  Northampton- East  on  and  Washington,  ex- 
tends from  Phillipsburg  due  east  through  the 
Musconetcong  Valley  almost  to  Hackcttstown. 
througi  the  important  points.  New  Village  ana 
Washington.  It  is  intended  in  the  near  future 
connect  this  line  with  Lake  Hopatcong.  When 


by  trolley,  all  the  way  to  New  York,  Boston  and 
far  off  Maine,  and  from  Philadelphia  to  the 
Pocono  Mountains. 

Climate  and  Smronndittes.-- The  climate 
of  Easton  is  particularly  goodT  The  great  Blue 
Mountain  Range  shuts  off  the  harsh  winter 
winds  which  have  so  sorely  injured  other  places. 
The  summers  are  fine.  The  rivers  offer  bath- 
ing and  boating  for  its  young  people.  The 
rivers  cutting  through  the  mountain  chains  give 
it  a  scenic  setting  not  surpassed  by  any  city  in 
this  broad  land.  The  soil  immediately  snr- 
rotmding  Easton  is  wonderfully  fertile  and 
Northampton,  of  which  Easton  is  the  county 
seat,  is  far  famed  for  the  wealth  of  the  farms' 
resources  of  its  soil. 

Manufactures. — The  industries  arc  wonder- 
fully varied  and  Easton  is  signally  fortunate 
in  the  character  of  its  labor.  At  least  60  per 
cent  of  its  men  wage  earners  own  their  homes. 
This  gives  Easton  a  class  of  skilled  men  and 
fine  citizens,  foremost  in  every  good  work  and 
public  cause.  The  factories  make  almost  every- 
thing from  pig  iron  and  steel  castings  and  ma- 
chines down  to  delicate  silk  underwear,  hosiery, 
silks  and  small  articles  of  every  day  use.  Among 
the  industries  and  their  products  are  fngersoU- 
Rand  Company,  mining  machines,  air  compress- 
ers,  drills,  etc.,  Taylor  Wharton  Iron  &  Steel 
Co.,  steam  railroad  and  electrical  supplies,  frogs, 
switches,  special  work,  etc.,  Treadwell  En^- 
neering  Company,  steel  casings,  mining  machin- 
ery, separators,  etc..  Victor  Balata  Textile  and 
Belting  Company,  machinery  belts.  The  silk 
industry  is  very  large.     Over  5,000  operators 
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work  in  the  silk  mills  of  Easton  and  FhillipS' 
burg,  makiiig  broad  silks,  velvets  and  ribbons. 
C.  K.  Williams  Company^  ground  paints  and 
ground  stone;  General  Crushed  Stone  Com- 
pany, crushed  stone,  among  the  largest  in  the 
United  States.  Many  flour  mills.  Charles  Chip- 
man  Sons,  hosiery;  a  very  laree  concero;  H. 
Lehr  &  Company,  pianos ;  l^hman  Brothers, 
silk  and  cotton  uaderwear  for  ladies.  Rinek 
Cordage  Works,  cordage;  Binney  &  Smith,  pen- 
cils and  crayons,  one  of  the  largest  in  the  world; 
Easton  Finishing  Company  carton  finishers; 
American  Flag  Coinpauy,  flags  and  bunting; 
Fitzgerald,  Speer  &  Company,  doors  and  sash; 
American  Horse  Shoe  Works,  horseshoes;  Can- 
ister Company,  making  cans  and  packages  for 
grown  products;  General  Chemical  Company 
(Baker  &  Adamson  Branch),  and  J.  T.  Baker 
Chemical  Company,  general  diemicals  and  acids; 
Tippett  &  Wood,  stand  pipes  and  reservoirs.  The 
repair  shops  of  the  Lehigji  Valley  employing 
alKiiit  7S0  men.  Northern  Ore  Company  have 
one  pig  iron  furnace  within  a  mile  and  a  half 
of  Easton.  The  Kuebler  Foundries,  malleable, 
cast  iron  and  general  iron  works  and  the  Easton 
Brass  and  Finishing  Works.  Within  a  radius 
of  10  miles  there  are  10  cement  plants  with  a 
very  large  output  There  are  mimerons  other 
industries  of  various  kinds,  all  uniting  to  make 
Easton  a  great  manufacturing  centre. 

BusinesB  ConditlonB  and  Stores. —  Easton 
is  a  natural  trading  centre  for  a  large  surround- 
ing country  both  retail  and  wholesale.  Over  200 
commercial  travelers  leave  Easton  every  Monday 
morning  representing  the  large  wholesale  grocers, 
produce,  dry-goods,  boots  and  shoes,  hardware, 
stoves,  confectionery  and  other  local  houses. 
There  are  three  large  department  stores,  selling 
not  only  to  Easton  people,  but  the  surrounding 
country  about  40  miles  north  and  south;  30 
miles  to  the  east  and  12  miles  to  the  west,  with 
an  aggregate  business  of  $2,500,000  per  annum. 
The  art,  jewelry,  drug,  piano,  phonograph 
stores,  clothing,  confectionery,  books,  miUinery 
and  other  trades  are  important 

Banks  and  Trust  Companies.— Easton  has 
three  national  banks  and  two  trust  companies, 
and  Phillipsbuxg,  N.  J.  (across  the  river),  has 
two  national  banks  and  one  trust  company. 
Phillipsburg,  N.  J.,  and  Easton,  divided  by  an 
arbitrary  and  imaginary  Slate  line  and  the  Del- 
aware River,  are  to  all  intents  and  purposes  one 
commercial  community.  Many  doing  business 
in  Phillipsburg  reside  in  Easton,  and  vice-versa. 
The  combined  capital  of  the  banks  and  trust 
companies  is  $1,550,000;  the  combined  surplus 
and  undivided  profits  are  $1,786,917;  the  com- 
bined deposits  of  these  banks  and  trust  com- 
panies are  over  S18,000,00a  One  of  these  banks, 
tile  Easton  National,  celebrated  its  lOOth  anni- 
versary a  year  ago,  still  retaining  its  old  name 
*Easton,*  it  being  originally  a  State  bank 

Colleges  and  Schools.—  Easton  is  the  seat 
of  Lafayette  College  founded  and  named  after 
Che  Marquis  de  Lafayette  at  the  time  of  his 
second  visit  to  America.  It  has  a  national  repu- 
tation ;  over  700  students  enrolled,  with  numer- 
ous and  well-equipped  departments  in  every 
brand]  of  science  and  literature.  Easton  is  the 
birrtiplace  of  Governor  Wolfe,  long  deceased, 
founder  of  the  public  school  system  in 
Pennsylvania,  and  father  of  the  public  school 
system  in  the  United  States.  A  beautiful  me- 
morial arch  in  front  of  the  high  school  building 
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this  fact  The  puhlic  schools  are. 
unsurpassed  and  E^ton  has  a  number  of  private; 
preparatory  and  parochial  schools  and  is  a  noted 
centre  of  learning,  culture  and  education  with 
a  splendid  public  library,  supported  by  local 
taxation,  an  original  Carnegie  foundation. 

Newspapers  and  Magazines. — There  are 
two  daily,  old  and  largely  circulated  news- 
papers; all  evening  papers  published  every  day 
except  the  Sabbath;  each  of  these  papers  lias  a 
semi-weekly  and  weekly  edition ;  one  Sunday 
paper  called  the  Stnday  Colt,  of  large  drcula- 
tton  and  great  importance,  with  a  weekly  edi- 
tion, the  Easton  Sentinel;  a  German  paper, 
the  Northampton  Demokrat;  a  number  of  trade 
journals  issued  semi-monthly  and  monthly,  par- 
ticularly the  Easton  Labor  Journal,  Chemicat 
Journal,  Lafayette  College  Weekly,  Lafayelle 
College.  Monthly  and  a  number  of  periotucals 
of  special  trades. 

Churches  and  Clabs.-^  Easton  and  Phillips- 
burg being  one  community  interchange  their 
church  people,  and  with  a  combined  population 
of  about  50,000  have  the  following  churches; 
Lutheran  11,  Presbyterian  9,  Reformed  5,  Meth- 
odist Episcopal  b,  Protestant  Episcopal  2,  Mo- 
ravian 1,  Baptist  5,  Evangelical  4,  Roman 
Catholic  4,  Christian  Sdence  1,  Jewish  syna- 
gogues 2,  Mennonite  1,  Salvation  Army  1  bar- 
rack, Italian  Missions  2.  The  services  in  these 
churches  are  held  in  English,  German,  ItaliaiL 
Hebrew  and  Slovak,  indicating  the  diversity  of 
the  nationalities  of  the  worshipers.  The  re- 
ligious and  charitable  element  of  Easton  have 
a  spendid  hospital  which  they  are  about  to  re- 
build at  a  cost  of  $250,000.  Also  a  Y.  M.  C.  A. 
and  Y.  W.  C  A.,  old  ladies'  home  and  a  home 
for  friendless  and  orphan  children  and  B 
charity  organization  society.  Fraternal  orders 
and  societies  are  numerous  and  strong  and  Eas- 
ton has  a  number  of  social  clubs;  the  Pomfret 
Qub,  the  Northampton  Country  Club ;  the  Mc- 
Kinley  Club,  the  Northampton  Republican  and 
Jacksonian  Democratic  Oubs,  all  owning  their 
own  homes;  the  Triakas  Club,  and  numerous 
others.  The  club  and  sodal  life  in  Easton  is 
ideal,  pleasant  and  extensive. 

History--- Easton  is  an  old  'Penn»  town. 
It  was  an  original  outpost  and  trading  ^acc  of 
the  early  settlers  with  the  Indians.  Within  its 
borders  were  enacted  many  important  treaties 
with  the  aborigines.  In  1739  DaVid  Martin  built 
his  ferry  house  at  the  foot  of  the  present  Ferry 
street  to  convey  passengers  across  the  Dela- 
ware River.  The  entire  site  of  the  town  was 
then  covered  with  forests  and  bushes.  The 
only  signs  of  life  were  the  few  settlers,  white 
men,  and  their  neighbors,  the  Indians.  The 
Delaware  and  Lehi^  rivers  were  the  channels 
of  transportation  for  the  Indians  in  their 
canoes.  It  was  the  garden  spot  of  the  Lenni 
Lenape  and  Delaware  Indians.  The  landing 
point  for  their  canoes  was  a  long  sandy  place 
at  the  junctions  of  the  Delaware  and  Lehi;^ 
rivers  and  still  retanis  its  name  «The  Poinl.» 
The  Delaware  and  Lehigh  rivers  were  filled  with 
shad  in  running  season.  The  Indians  ^ught 
them  by  the  thousands.  On  the  peninsula 
formed  by  the  Bushkill  and  Lehigh  rivers  with 
the  Delaware,  William  Parsons,  the  surveyor- 
general  of  Pennsylvania  and  confidential  man 
of  the  "Penns,*  located  the  oresent  dty  of 
Easton.  In  1752  it  was  formally  l^d  out,  with 
wide  streets,  north  and  south,  east  and  west  and 
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u  fai  all  <Penii>  towns,  with  a  small  square  or 
pubKc  commons,  now  'Centre  Square,'  in  the 
centre  of  the  small  level  area  which  the  new 
town  afforded,  hemmed  in  then  as  now  by  great 
iulls.  In  1789  it  was  incorporated  as  a  borough. 
Easlon  was  always  the  banking  and  trading 
centre  of  a  larg:e  section.  As  far  north  as  New 
York  and  Canada  its  venturesome  traders  and 
merchants  sold  their  goods  and  as  far  west  as 
the  Susquehanna  and  Ohio  rivers.  It  has  not 
lost  an^  of  its  commercial  and  trading  instincts ; 
it  is  still  essentially  a  trading  town.  In  the  last 
few  years  only  Easton  has  awakened  to  full 
conception  of  its  wonderful  advantages  and  pos- 
sibilities, and  has  become  a  great  railroad  and 
great  manufacturing  centre.  In  1887  it  was 
chartered  as  a  city.  Since  1913  it  has  been  ad- 
ministered under  a  commission  form  of  govern- 
ment. Dectrically  lighted  streets  are  welt 
paved  with  brick,  asphalt  and  amiesite,  and  a 
salaried  fire  department  and  efficient  police 
force  afford  ample  protection.  Pop.  (1900) 
.25,238;  (1910)  28,^23;  (1918)  est  35,000. 

Thomas  A.  H.  Hat, 
Secretary  Easton  Board  of  Trade. 

EASTPORT,  Me.,  city  and  port  of  entry 
in  Washington  County,  on  Moose  Island,  in 
Passamaquoddy  Bay,  and  on  the  Maine  Cen- 
tral Railway,  190  miles  east- northeast  of  Pott- 
land  A  bridge  crosses  the  narrow  channel 
to  the  mainland.  It  is  the  northeast  frontier 
city  of  the  United  States,  and  has  a  fine  harbor, 
which  on  account  of  its  high  tide,  25  feet,  is 
dear  of  ice  all  the  year,  and  has  daily  steam- 
ship service  with  Boston,  Calab  and  Portland. 
Eastport  and  the  island  of  Campobello,  on  tlie 
opposite  side  of  the  harbor,  are  popular  sum- 
mer resorts.  The  city  has  extensive  fishing  and 
shipbuildinfi;  interests,  and  is  the  oentre  of  the 
American  sardine-canning  industry,  with  20 
factories.  It  also  manulactures  shoes,  box 
hooks,  etc.  It  has  a  custom-house,  public 
library,  the  Boynton  high  school,  churches,  na- 
tional and  savings  hanks,  weekly  newspapers, 
and  is  lighted  by  electricity.  Eastport  was  set- 
tled about  1782.  The  islands  in  Passamaquoddy 
Bay  were  long  under  dispute  and  claimed  by 
(jreat  Britain.  The  town  was  captured  by  an 
English  force  11  July  1814  and  held  under  strict 
martial  law  until  30  Tune  18ia  Us  trade  was 
severely  crippled  by  uie  Embargo  Act,  and  the 
town  was  for  several  years,  especially  during 
i80?-18,  notorious  as  a  smuggling  centre.  The 
government  is  administered  under  a  charter  of 
1893.  by  a  majrar,  elected  annually,  and  a  board 
of  aldermen.  Consult  Kilhy,  ^Eastport  and 
Passamaquoddy)    (Eastport  1888).    Pop.  5,00a 

EASTWARD  HOt  a  comedy  written  by 
Marston,  Chapman  and  Johnson,  and  produced 
in  the  season  of  1604-05,  It  is  best  known  for 
its  satire  on  the  Scotch,  which  caused  the  im- 
prisonment of  its  authors. 

SASTWICK.  Edward  B&ckhonae,  English 
Orientalist  and  diplomatist:  b.  Warfield,  Berk- 
shire, 13  March  1814;  d.  Ventnor,  Isle  of 
Wight,  16  July  1883.  After  studying  at  Merton 
College,  Oxford,  he  became  professor  of  Hin- 
dustani at  the  college  at  Hailebuiy  and  as- 
sistant political  secretary  in  the  India  ofHce  in 
1859.  He  served  as  secretary  of  legation  in 
Persia  (1860-63) ;  contmisMoner  for  the 
Venezuelan  Loan  venture,  and  as  private  secre- 


tary to  Lord  Cranbonie,  Secretary  of  State 
for  India.  He  was  a  voluminous  writer  on 
Oriental  (especially  East  Indian)  subjects,  and 
rendered  very  important  service  to  &igiish 
literature  by  many  translations  from  Persian 
and  Hindu,  for  example;  Sadi's  <Gulislan,>  or 
'The  Rose  Garden'  (1852)  ;  and  the  version  of 
Pilpay's  fables  called  'Anvir-i-Suhaili'  (1854). 
He  also  wrote  a  'Journal  of  a  Diplomat's  Three 
Years'  Residence  in  Persia'  (1864) ;  and  'Ven- 
eiula,'  or  'Sketches  of  Life  m  a  South  Amer- 
ican Republic*  (1868).  Between  ISTSand  1882 
he  brought  out  a  sumptuous  edition  of  the  *Kai- 
sar-nama-i-hind,'  or  'Lay  of  the  Empress.'  He 
was  a  frequent  contributor  to  literary  journals. 

EATON,  Amos,  American  scientist:  b. 
Chatham,  N.  Y..  1776:  d.  1842.  He  was  gradu- 
ated at  Williams  toWngt  1799;  settled  in 
Catskill,  N.  Y.;  practised  taw,  and  engaged  in 
civil  engineering,  while  prosecuting  stuoies  in 
chemistry,  geology  and  mineralogv.  He  made 
a  survey  of  Aloany  and  Rensselaer  counties 
1820,  and  later  of  the  Erie  Canal  rwion.  In 
1824  he  became  senior  professor  of  the  Rens- 
selaer School  of  Science  in  Troy,  now  the 
Rensselaer  Polytechnic  Institute.  Among  his 
woriu  are  'An  Index  to  the  Geok^  of  the 
Northern  Sutes>  (1818):  <A  lU^nual  of 
Botany  of  North  America'  (1833) ;  and 
'(Geological  Note^Book'  (1841). 

EATON,  Arthur  Wentworth  Hamilton, 
American  clergyman  and  author:  b.  Kentville, 
Nova  Scotia,  1859.  He  was  graduated  from 
Harvard  in  1880,  entered  the  university  of  the 
Protestant  Episcopal  Church,  and  served  at 
Chesmut  Hill,  Mass.,  1885^86.  He  then  settled 
in  New  York,  where  he  taught  literature, 
wrote  and  preached.  Since  19w  has  lived  in 
Boston.  He  is  the  author  of  many  t>ooks: 
'The  Heart  of  the  Creeds;  Historical  Religion 
in  the  Light  of  Modem  Thought'  (leSt) ; 
'Acadian  Ln;ends  and  Lyrics'  (1889) ;  'The 
Church  of  England  in  Nova  Scotia  and  the 
Tory  Qergj-  of  flie  Revolution'  (1891)  ;  'Talcs 
of  a  Garnson  Town*  (with  C.  L.  Betts,  1892)  ; 
•Acadian  Ballads'  (1905) ;  'Poems  of  the 
Christian  Year'  (1905) ;  'The  Lotus  of  the 
Nile  and  Other  Poems'  (1907J  ;  <The  History 
of  King's  County,  Nova  Scotia,  Heart  of  the 
Acadian  Land'  (1910) ;  'The  Famous  Mather 
Byles'  (1914).  Also  various  books  compiled 
and  edited  (1890-1901);  and  many  historical 
and  biographical  monographs  (1885-I917). 
Degrees:  B.A.  Harvard  1880;  M.A.  Dalhousie 
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Scotia)   1905. 

EATON,  Chuies  Warren,  American  artist; 
b.  Albany,  N.  Y.,  22  Feb.  1857.  He  studied  at 
the  National  Academy  of  Design,  and  the  Art 
Students'  League,  New  York  and  in  London; 
and  is  a  member  of  the  American  Water  Cohr 
Society,  New  York.  He  exhibited  at  the  Paris 
Exposition  1900;  the  Pan-American  Exposition 
1901.  He  received  the  Proctor  priie  1901.  the 
Inness  prize  1903  and  Shaw  prize  1903  at  the 
Salmagundi  Exhibition.  He  received  a  sliver 
medal  at  the  Saint  Louis  Exposition  in  1904. 
Among  his  landscapes  are  'The  Forest';  'Oc- 
tober's Tints';  and  'Connecticut  Pines';  'Gray 
Dunes'  and  'Forest  Lands'  (1911)  ;  'The  Val- 
ley of  Sunset'  (1912)  and  'Ciadiering  Uists* 
(T«3,. 
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BATON,  DomHU)  Bridcnuui,  American 
lawyer :  b.  Hardwick,  Vt,  27  June  1823 ;  d.  New 
York,  24  Dec.  1899.  He  was  giaduated  at  the 
University  of  Vermont  in  1848  and  at  the 
Harvard  Law  School  in  1850;  was  admitted  to 
the  New  York  bar;  and  later  became  widely 
known  by  bis  advocacy  of  civil  service  reform. 
In  1883  he  was  appomted  a  commissioner  of 
the  United  States  Civil  Service  Commission, 
resigning  ii 
November  i 

in  April  1886.  In  Ok  latter  year  he  drafted  the 
laws  which  created  the  Metropolitan  Board  of 
Health  of  New  York;  subsequently  those  on 
which  the  present  police  courts  were  orsaniied; 
and  in  1883  the  National  Civil  Service  Act 
His  publications  Include  'The  Independent 
Movement  in  New  York'  (1880)  ;  'Civil  Gov- 
ernment in  Great  Britain'  {1880);  'The  Term 
and  Tenure  of  Office'  (1882) ;  'The  Problem 
of  Police  Legislation'  <]895);  and  <The  Gov- 
ernment of  Municipalities'   (1899). 

BATON,  Edward  Dwight,  American  edu- 
cator: b.  Lancaster,  Wis^  12  Jan.  1851.  He 
was  graduated  at  Beloit  College  in  1872,  from 
Yak  Theological  School  three  years  later  and 
studied  also  at  the  universities  of  Leipzig  and 
Heidelberg  in  1875-76.  He  was  ordained  to 
the  Congregational  ministry  in  1876,  was  pastor 
at  Newton,  Iowa,  1876-79  and  of  the  First 
Congregational  Church  at  Oak  Park,  111,,  from 
1879  to  1886.  Since  1886,  with  the  exception  of 
two  years  (1905-07)  spent  as  jiastor  at  Saint 
Johnsbnry  Vt.,  be  has  been  president  of  Belmt 
College.  He  was  member  oi  a  delegation_sent 
in  1898  to  inspect  Congregational  missions  in 
Qiina.  He  was  Southwoith  lecturer  at  An- 
dover  Theolc^cal  Seminary  in  1904  and  Pond 
lecturer  at  the  Bangor  Theological  Seminary  in 
1906,  Since  1910  he  has  served  as  vice-pfw»- 
dent  of  the  American  Board  of  (Commissioners 
{or  Foreign  Missions,  and  since  1911  as  chai)^ 
man  of  the  Wisconain  College  Association. 

EATON,  John,  American  educator :  b.  Sut- 
ton, N.  H.,  5  Dec  1829;  d.  Washington,  D,  C. 
9  Feb.  1906,  He  was  graduated  at  Dartmouth 
College  in  1854;  studied  theolo^;  and  in  1862 
became  chaplain  of  the  27th  Ohio  Volunteer 
Infantry.  Subsequently  he  was  appointed  super- 
intendent of  freedmcn  for  Mississippi,  northern 
Louisiana,  Arkansas  and  west  Tennessee,  and 
remained  on_  duty  till  May  1865,  He  was 
brcvetted  brigadier-general  of  volunteers  in 
18^.  He  was  editor  of  the  Memphis  (Teno.) 
PosI  in  1866-67.  and  State  superintendent  of 

Sublic  instruction  for  Tennessee  (1867-69).  In 
871-86  he  was  commissioner  of  the  United 
States  Bureau  of  Education;  from  1886-91  be 
served  as  president  of  Marietta  College;  in 
1895  became  president  of  Sheldon  Jackson  Col- 
le^  at  Salt  Lake  City;  and  in  1898  was  ap- 
pomted a  special  commissioner  to  arrange  for 
the  establishment  of  the  American  system  of 
education  in  Porto  Rico.  His  publications  in- 
clude 'History  of  Thetford  Academy';  'Mor- 
mons of  To-dav' ;  'The  Freedmen  in  the  War' 
(report) ;  'Schools  of  Tennessee'  (report)  ; 
and  reports  of  the  United  States  Bureau  of 
Education. 

BATON,  John  Henry,  American  states- 
man; b.  Tennessee,  1790;  d.  1SS&  He  practiKd 
law  in  Nashville,  and  was  Secretary  of  War 
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lEt29-34,  when  he  became  governor  of  Florida. 
He  was  appointed  Minister  to  Spain  1836^  and 
published  a  'Life  of  Andrew  Jackson'  (1824). 

EATON,  Margaret  O'NeiU  ("PeGcr 
0'Neiu.»);  b.  Washington,  1796;  d.  1879.  A» 
the  wife  of  Mai.  J.  H.  Eaton,  Jackson's  Secre- 
tary of  War,  sne  was  the  subject  of  a  social 
war  in  government  circles  owing  to  certain 
charges  connecting  her  name  with  that  of 
Major  Eaton,  while  she  was  still  wife  of  purser 
Timberlake,  her  first  husband  It  was  said 
that  from  this  social  disturbance  arose  an  es- 
trangement between  General  Jackson  and  Cal- 
houn, leading  to  the  nomination  of  Van  Buren 
for  the  presidency  1836.  After  Ibe  death  of  her 
second  husband  she  married  a  third,  an  Italian 
dancing-master,  much  her  junior,  from  whom 
she  was  divorced. 

BATON,  Sevmour,  American  author:  b. 
Epping,  Ont.,  1859;  d.  Lansdowne,  Pa.,  13  March 
1916.  After  seven  years  of  district  school 
teaching  he  became  a  resident  of  Boston.  He 
started  later  in  Philadelphia  die  Booldovera 
Library  and  the  Tabard  Inn  enterprise.  The 
feature  of  the  Booldovers  Library  was  a  de- 
llreiv  system  whereby  subscribers  receiTed 
the  latest  literature  at  their  homes.  Branches 
were  opened  in  American  cities  and  in 
Europe,  and  the  business  increased  until 
Mr.  Eaton  felt  it  necessary  to  organize 
a  subsidiary  system  called  the  Tabard  Ina 
Library,  which  permitted  purchasers  to  gM 
books  at  the  regular  retail  price  and  to  ex- 
change any  volume  for  another  on  payment  of 
five  cents.  Mr.  Eaton  founded  next  tne  Book' 
lovers  Magaeine,  which  made  a  specialty  of  the 
reproduction  of  famous  paintings.  Then  drug- 
gists' specialties  and  food  preparations  were 
taken  up,  and  finally  Tabard  Inn  undertook  the 
manufacture  of  artistic  hoiue  fumishinga. 
Tabard  Inn  became  a  $12,000,000  corporation 
and  sold  a  good  deal  of  stock  before  going  into 
the  hands  of  a  receiver  in  1905,  After  the  in- 
surance investigation  of  1906  he  became  secre- 
tary of  the  international  policyholders'  com- 
mittee^ but  resigned  after  a  dispute  with  Ae 
committee's  managers.  For  five  years  he  was 
director  of  Drexel  Institute  in  (^icago  and  for 
four  years  a  daily  contributor  to  the  Chicago 
Record.  He  wrote  'The  Teddy  Bears  Musical 
Comedy,'  'Prince  Domino  and  Muffles,*  *Thc 
Telepath':  'Barzillai  Brown,'  'Bachelor,'  'The 
Mysterious  Giver,'  and  a  series  of  pamphlets 
setting  forth  short  cuts  to  business  success.  He 
was  long  credited  with  being  the  "creator  of  the 
famous  teddy  bears.*  The  fact  is  that  the  toy 
bearing  that  name  was  originated  in  Germany 
by  Margaret  Steiff,  a  poor  woman,  who  became 
prosperous  through  the  success  of  these  toys 
and  now  has  factories  employine  5,000  persons. 
When  first  imported  here  the  bears  were  not 
called  "teddy  bears.'  That  name  became  at- 
tached to  them  a  year  or  two  later,  after  illus- 
trated verses  by  Mr.  Eaton,  dealing  with  the 
adventures  of  the  *Roosevelt  Bears,*  or  the 
"Teddy  Bears*  were  printed  in  the  Sunday 
newspapers.  So  apparently  Mr.  Eaton  is  to  be 
credited  with  the  name,  but  not  with  the  figures 
themselves. 

BATON,  Theophilua,  American  colonial 
governor :  b.  Stony  Stratford,  Buckinghamshire, 
England,  about  1591;  d.  New  Haven,  Conn., 
1658.    He  came  over  to  Uassadiusetts  with.tlie 
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Rev.  John  Davenport,  1637,  founding  with  Dav- 
enport the  town  and  colony  of  New  Haven, 
in  1638.  He  was  chosen  governor  October 
1639,  and  re-elected  annually  as  long  as  he  lived. 
-  He  was  prominent  in  the  organization  of  the 
New  England  Confederation  1634,  and  the  so- 
called  Connecticut  •Blue  Laws'  were  drawn 
Up  by  him,  assisted  by  Ehivenport,  1655. 

EATON,  Timothy,  Canadian  merchant:  b. 
aogher,  Ireland,  October  1S35;  d.  Toronto, 
Canada,  31  Jan.  1907.  While  a  boy  he  was  ap- 
prenticed to  a  draper  at  Portglenone,  but  hav-. 
ing  served  his  five-year  term  and  received  his 
wages  of  about  £100,  in  1857  he  emi^atcd  to 
Canada.  He  first  opened  a  store  at  Kirkton,  in 
Huron  CounW;  later  went  to  Saint  Maiy's;  and 
finally  settled  in  Toronto,  where,  in  1869,  he 
opened  the  store  which  has  since  expanded  into 
one  of  the  largest  department  stores  in  America, 
with  a  branch  at  Winnipeg. 

EATON,  WilUmm,  American  officer:  b. 
Woodstock,  Conn.,  23  Feb.  1764;  d.  Brimfield. 
Mass^  I  June  1811.  He  served  in  the  amiy 
1780-83,  and  then  went  to  Dartmouth  College, 
where  he  was  graduated  1790.  Becoming  cap- 
tain in  the  United  States  army  in  1792,  he 
served  in  campaigns  against  the  Indians  till 
1798,  when  he  was  sent  to  Tunis  as  American 
consul  During  the  war  against  Tripoli  in  1801 
he  resolved  to  re-establish  Hamet  Caramelli  as 
Bey  of  Tripoli,  but  was  not  supported  in  his 
attempt  by  Oie  American  naval  officers.  He  re- 
turned to  America  in  1803  and  was  subsequently 
appointed  naval  agent  of  the  United  States  for 
the  Barbary  powers.  Returning  to  Africa  be 
captured  the  city  of  Derne  27  Anril  1805,  but 
when  the  United  States  concluded  a  treaty  of 
peace  with  the  usurper  Yussuf,  Eaton  returned 
to  America.    See  Dehne  Ejepedftion. 

BATON,  Wyatt,  American  painter :  b. 
Phil!ipsburg,  Quebec,  1849;  d.  1896.  He  came 
of  American  parentage,  removed  early  in  life 
to  New  York  and  stucbed  at  the  National  Acad- 
emy of  Design  and  under  Gitosne  at  the  £cole 
des  BeauiK-Arts,  Paris.  He  also  associated 
with  Millet  at  Barbizon  and  his  work  was 
greatly  influenced  by  this  artist  Eaton  dis- 
sociated himself  from  the  various  schools  and 
went  to  the  old  masters  for  his  inspiration. 
His  portraits  form  the  most  notable  part  of 
Ifis  work,  in  which  he  almost  invariably  caught 
much  of  the  personality  of  the  subject  The 
best  known  arc  the  series  of  American  poets, 
engraved  by  Cole  for  the  CeHtury  Magazine. 
Notable  portraits  are  those  of  Cole,  Mrs.  Rich- 
ard Watson  Gilder,  W.  C.  McDonald  and 
Archie  Gordon.  He  was  one  of  the  founders 
and  first  secretary  of  the  Society  of  American 
Artists.  Of  his  subject  pictures  the  most 
widely  known  are  'Harvesters  at  Rest'  (1876, 
Smith  College) ;  'Reverie'  and  'Harvest 
Scene,*  in  the  Montreal  Gallery. 

EATON,  Ohio,  village,  county-seat  of 
Preble  County,  on  the  Pittsburgh,  Cincinnati, 
Chicago  and  Saint  Louis  Railroad,  58  miles 
northwest  of  Cincinnati.  Its  industrial  estab- 
lishments comprise  glove  factories,  cigar  fac- 
tories, and  cement  plants.  It  has  also  extensive 
agricultural  interests,  a  library,  and  a  water- 
supply  system.  Nearby  are  many  remarkable 
springs.    The  town  saw  here  the  struggle  be- 


seat  of  Putnam  County ; 
Gcor^a  Railroad ;  on  the  Oconee  River,  about 
68  miles  southeast  of  Atlanta.  The  city  has 
icultural,  cotton  and  fruit-growing 
i.  IIS  industrial  establishments  include 
factories,  eins,  and  compresses,  and 
The  fruit  trade  is  considerable. 
The  city  owns  the"  water  supply  system  and 
sewage  disposal  plant  It  is  the  birthplace  of 
Joel  Chandler  Harris,  of  Uncle  Remus  fame. 
Pop.  2,036, 

EAU,  6,  a  French  word  signifying  wafer, 
and  used  in  Elnglish  with  some  other  word  for 
several  spirituous  waters,  and  particularly  per- 
fumes: (1)  Eau  de  Cologne,  a  fragrant  water 
made  originall]^  and  in  most  perfection  in  Co- 
logne. It  was  invented  by  Farina.  It  is  manu- 
factured by  adding  to  distilled  alcohol  a  few 
aromatic  oils.  Altnough  there  are  three  firms 
which  claim  the  original  invention,  the  general 
process  of  manufacture  is  known.  The  impor- 
tant factors  are  the  ouality  of  spirit  used  and 
the  amount  of  time  allowed  for  maturity.  Dis- 
tillation produces  equally  good  effects.  The 
synthetic  oils  used  by  various  perfumers  are 
in  the  typical  combination  as  follows:  30,000 
grams  spirit;  100  neroli  oil;  30  rosemary  oil: 
100  Mitchem  lavender  oil;  300  lemon  oil;  300 
beigamot  oil ;  50  petit-grain  oil.  (2)  Eau 
Creole,  a  high^  esteemed  cordial  made  in  Mar- 
tinique, West  Indies,  by  distilling  the  flowers  of 
the  manimee  apple  with  spirit  of  wine.  (3) 
Eau  de  Jatielie,  a  preparation  of  chloride  of 
soda,  used  as  an  antiseptic,  and  a  bleaching 
agent  (4)  £au  de  Luce,  invented  fay  a  person 
named  Luce,  at  Lille,  in  Flanders,  is  a  volatile 
preparation,  made  from  oil  of  amber,  alcohol, 
and  ammonia.  It  is  a  milky  fluid,  powerfully 
antispasmodic,  and  stimulant  Mixed  witli  ni- 
tric acid  it  forms  a  substitute  for  musk,  (5) 
Eau  de  Paris,  a  substitute  for  cologne,  and 
which  is  sometimes  taken  in  sweetened  water 
as  a  cordial,  and  stimulant.  (6)  Eatt  de  Vie, 
a  brandy;  specifically  the  less  perfectly  purified 
varieties,  the  best  being  called  cognac.  (7) 
Eau  de  vie  de  Dantsig,  a  white  liqueur,  or  cor- 
dial, sweet  and  strong,  in  which  are_  introduced 


of  which  there  are  three  varieties  —  wlutc, 
Rreen  and  yellow.  Consult  Otto,  'Les  Par- 
fums';   Mann,    'Die   Modeme   Panumerie.' 

EAU  CLAIRE,  6  War,  Wis,,  city  and 
county-scat  of  Eau  Oaire  County,  at  the  mouth 
of  the  Eau  Claire  River,  and  the  head  of  navi- 
gation of  the  Chippewa  River^  and  on  the  Chi- 
cago and  Northwestern ;  Chicago,  Milwaukee 
and  Saint  Paul,  and  several  other  railroads;  85 
miles  east  of  Saint  Paul  and  150  miles  north- 
west o£  Madison.  It  is  the  commercial  centre 
for  northwestern  Wisconsin^  and  the  outlet  of 


the  Chippewa  lumber  district,  with  ( 
water  power.  It  has  a  great  trade  in  lumber 
and  manufactures  over  300,000,000  feet  annu- 
ally. There  are  extensive  manufactures  of  iron 
and  linen  goods,  furniture,  refrigerators,  boxes, 
harness,  sashes  and  doors,  machinery  and  shoes. 
The  city  is  noted  as  a  summer  resort,  and  has 
electric  railroads  and  street  li^ts.  waterworfcs, 
public  library  and  high  school.  Sacred  Heart 
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Hospital,  Norwegian  Latheran  Hospital,  na- 
tional and  savings  banlcs,  daily  and  weekly 
newspapers.  Eau  Claire  adopted  the  commis- 
sion form  of  gDvemment  in  April  1910,  being 
.  the  first  city  in  the  State  to  do  so.    Pop.  18,64?! 

EAUX-BpNNES,  6-bdn,  France,  a  cele- 
brated watering-place,  department  of  Basses- 
Pyrenees,  at  the  bottom  of  a  narrow  gorge, 
about  2S  miles  south  of  Pan.  There  are  seven 
hot  springs,  which  have  a  temperature  of  about 
90°,  are  strongly  impregnated  with  siUphur  and 
considered  ot  special  efficacyfor  throat  diseases 
and  tuberculosis.  About  6,000  to  10,000  visitors 
resort  hither  in  the  course  of  the  season,  which 
lasts  from  June  to  October.  A  short  distance 
away   is   Eaux-Chaudes,   with  sulphur   sprii^. 

BAUX-CHAUDES,  fl-shod,  France,  a 
watering-place  in  France,  three  miles  southeast 
of  Eaux-Bonnes.  Some  of  its  springs  have  the 
same  properties  as  those  of  the  Eaux-Bonnes, 
and  others  are  more  strongly  impregnated  with 

EAVES   or  CLIFF  SWALLOW,  one  of 

the  familiar  North  American  swallows  {.Petro' 
chelidon  lunifrons)  common  about  buildings 
where,  as  explained  under  Babn-Swallow,  it 
has  taken  up  its  residence  as  fast  as  the  coim- 
try  became  settled.  It  is  to  be  recognized  by 
the  squareness  of  the  tail  (not  deeply  forked 
as  in  its  larger  associate,  the  bam-swallow), 
the  chestnut  rump,  whitish  belly  and  blue  spot 
on  the  breast,  ft  is  most  peculiar,  however,  in 
its  nests,  which  are  always  attached  to  the  out- 
side of  the  building,  and  usually  in  close  row 
under  the  protection  of  the  eaves.  These  nests 
are  made  of  pellets  of  mud;  are  shaped  like 
bulbous  flasks  with  a  curved  neck  forming  an 
entrance ;  and  are  attached  by  their  base  to  the 
wall.  In  the  primitive  wilderness  these  nests 
are  attached  in  crowded  colonies  to  the  faces 
of  cliffs,  where  whole  masses  would  frequently 
scale  off  by  reason  of  the  weight  or  of  the 
loosening  action  of  rain.  Much  safer  and  bet- 
ter coiKUttoos  are  found  under  the  protection 
of  the  eaves  of  buildings;  and  not  only  has 
this  S'wallow  everywhere  taken  advantage  of 
this  fact,  but  striking  modifications  in  thdr 
architecture  have  followed.  The  eggs  closely 
resemble  those  of  the  bam-swallow,  and  two 
broods  are  usually  raised.  The  species  abounds 
in  suitable  localities  all  over  the  continent,  mi- 
grating to  the  tropics  in  winter. 

EAVESDRIP,  an  ancient  custom,  or  law, 
correspondinE  to  the  well-known  urban  servi- 
tude of  the  Romans  called  stillicide,  where  a 
proprietor  was  not  allowed  to  build  to  the  ex- 
tremity of  his  estate,  but  must  leave  a  space 
regulated  by  the  charter  by  which  the  property 
was  held,  so  as  not  to  throw  the  eavesdrop  on 
the  land  of  his  neighbor. 

EBAL,  nal,  a  mountain  in  Palestine,  nearly 
3,000  feet  in  height;  35  miles  north  of  Jerusa- 
lem, situated  north  of  Mount  Gerizim,  from 
which  it  is  separated  by  a  narrow  valley  con- 
taining the  town  of  Nablus,  anciently  Shechem. 
Here  the  Israelites  were  commanded,  on  their 
entrance  into  the  Holy  Land,  to  set  up  an  altar 
to  Jehovah  of  hewn  stones.  The  fulfilment 
of  this  is  recorded  in  Joshua  (vii!.  30-^35). 
From  Mount  Ebal  the  curse  for  disobedience 
to  the  law  was  pronounced,  the  blessing  for 
obedience  being  given    from   Mount  Geriiim, 


which  lies  across  the  valley.  The  modem  Ara- 
bic name  of  Ebal  is  Jebel  Eslamiyah. 

BBELIANS,  German  sect,  named  after 
Ebel,  a  Prussian  archdeacon,  one  of  the  found- 
ers. It  arose  in  Konigsberg,  Prussia,  about 
1836^  the  Archdeacon  Ebel  and  Dr.  Diestel  be- 
ing lis  leaders.  They  believed  in  spiritual  mar- 
riage. In  1839  sentence  was  passed  against 
their  leaders,  who  were  cbargecf  with  unsound 
doctrine  and  impure  lives,  but  it  was  removed 
in  1842.  Their  enemies  called  the  sect  Mucker, 
that  is,  in  German,  hypocrites. 

EBELING,  i'be-ltng,  Christoph  Daniel, 
German  scholar:  b.  Garmissen.  near  Hildes- 
heim,  Hanover,  20  Nov.  1741;  d.  Hamburg.  30 
June  1817.  He  was  noted  for  his  extensive 
Knowledge  of  Oriental  languages,  of  classic 
and  foreign  literature,  and  of  history  and  geog- 
raphy. He  published  a  history  and  geography 
of  North  America  {1796-1816),  for  wWch  he 
received  the  thanks  of  the  Umted  States  Con- 
gress. He  paid  special  attention  to  the  geog- 
raidiy  of  the  New  World,  and  collected  about 
10,000  maps  and  nearly  4,000  books,  all  relating 
to  America.  This  library  was  purchased  in 
1818  by  Israel  Thorndikc  of  Boston,  and  pre- 
sented by  him  to  Harvard  College. 

BBENBZBR,  eb-^-ne'z«r  (Heb.  "the  stone 
of  help"),  commonly  used  as  any  memorial  of. 
divine  assistance,  originally  the  name  of  a  field 
where,  at  Samuel's  request,  the  Lord  discom- 
fited the  Philistines  with  thunder,  etc.  On  this 
occasion  Samuel  set  up  a  stone  and  gave  it 
this  designation,  to  indicate  that  the  Lord  bad 
helped  them.  The  site  has  never  been  defi- 
nitely ascertained. 


Pennsylvania  Railroad,  about  113  miles  e 
Pittsburgh  and  16  miles  west  of  Altoona.  The 
manufactories  include  woolen-mills,  tanneries, 
a  foundry  and  saw-mills.  It  is  about  2,300  feet 
above  sea-level  and  enjoys  some  reputation  as 
a  health  resort.  It  is  situated  in  a  rich  bitu- 
minous coal  region.     Pop,  1,978. 

BBERHARD,  a'ber-hart,  Christiui  Au^nM 
Gottlob,  German  poet  and  descriptive  wnter: 
b.  Beliig,  12  Jan.  1769 ;  d.  Dresden,  13  May  1845. 
His  idyl  'Little  Hans  and  the  Chickens>  (1822) 
has  been  translated  into  many  languages  ana 
still  enjoys  a  wide  poiiularih'.  His  long  poem 
in  hexameter^  "The  First  Man  and  the  Earth' 
(1828)  is  distinguished  by  its  noble  diction. 

BBERHARD,  Johann  Augost,  German 
philosophical  writer:  b.  Halberstadt,  31  Aug. 
1739;  d.  there,  6  Jan.  1809.  He  was  a  preacher 
first  in  Berlin  and  then  in  Charlottenburo-,  and 
was  appointed  lo  the  chair  of  philosophy  at 
Halle  m  1778.  He  first  attracted  attention  with 
a  'New  Apology  of  Socrates'  (1772),  an  aftade 
upon  the  narrow  theoloKy  of  the  day,  to  which 


and  other  works  from  a  Wolffian  standpoint,  in 
harmony  with  L«ibniti  and  in  opposition  to 
Kant 

BBERHART,  Adolpfi  Olson,  American 
public  official :  b.  Sweden,  23  June  1870.  He  is 
a  son  of  Andrew  Olson  and  in  1898  by  permis- 
sion of  the  court  changed  his  name  because  of 
several   Adolph  Olsons  living  in   same  town. 
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He  came  to  Minnesota  in  1881.  After  graduat- 
ing from  Gustavus  Adolphus  College  in  1695 
he  studied  law  and  was  aiunitted  to  the  bar  two 
years  later.  He  served  as  deputy  clerk  of  the 
United  States  circuit  and  district  courts  1897- 
1906,  and  as  United  States  commissioner  for 
the  district  of  Minnesota  for  the  same  period. 
In  1903  he  was  elected  State  senator  and  re- 
elected in  1905.  He  was  elected  lieutenant- 
governor  in  1906  and  re-elected  in  1908.  Upon 
the  death  of  Gov.  John  A.  Johnson  in  1909 
he  sncceeded  him  as  governor  by  virtue  of  his 
oSice.  At  the  expiration  of  this  term  he  was 
elected  governor  in  1910  and  re-elected  on  5 
Nov.  ISTZ  As  governor  he  has  been  a  con- 
sistent advocate  of  the  conservation  of  the 
State's  natural  resources,  consolidation  of  the 
rural  schools  and  of  many  social  and  economic 
reforms. 

BBBRLB,  fi'b£r-le,  Robert,  German  artist : 
b.  MeersburR  22  July  1815:  d.  Ebcrfing,  near 
Munich,  19  Sept  I860.  He  was  a  pupil  oi 
Bidennan  and  later  of  Van  de  Vetde.  His 
talent  was  particularly  displayed  in  painting 
sheep.  One  of  his  woi^,  'A  Shepherdess,'  is 
in  the  Modem  Gallery,  Munich. 

BBBKLEIN,  GnsUv,  German  sculptor:  b. 
Spiekershausen,  Hanover,  1847.  His  chief 
work  is  a  long  frieze  ornamenting  the  facade 
of  the  Ministry  of  Cults,  Berlin,  with  50  figures 
attending  reli^on.  He  did  other  decorative 
vrork  for  the  University  of  Kiel.  Araoiu;  his 
woilcs  are  'Drawing  out  a  Thorn*;  'Greek 
Flute  Player' :  'Psyche*  and  the  'Archer.' 
From  his  hand  also  are  five  allegorical  groups 
at  Stuttgart,  and  monuments  of  William  I  at 
Elbcrfeld,  Geisstingen,  Mannheim,  Altona  and 
Ruhrort,  of  Frederick  I  and  Frederick  William 
in  in  Berlin,  of  Bismarck  at  Kreteld,  Wagner 
in  Berlin  and  Goethe  in  Rome.  He  is  the  author 
of  'Aus  Eines  Bildners  Seelenleben,  Plastik, 
Materie  unde  Poesie>   (1892). 

BBERS,  a'bSrs,  Emil,  German  genre  painter : 
b.  Breslau,  14  Dec.  1807;  d.  Beudien,  1884.  He 
studied  at  the  Academy  of  Diisseldorf  and  early 
turned  his  attention  to  dramatic  subjects  such 
as  scenes  of  battle  in  the  Middle  Ages,  brigand- 
age, sailors,  fishermen,  etc.  In  later  years,  after 
traveling  much  and  visiting  the  shores  of  the 
North  Sea,  Holland'and  Normandy,  he  devoted 
himself  to  marine  painting  exclusively.  Among 
his  works  are  'Smugglers  About  to  Land' 
(1830),  in  the  National  Gallery,  Berlin;  'Fish- 
erman's Hut'  (18J1);  'Smugglers  Surprised' 
(1832);  'Smugglers  in  Tavern'  (1835);  'Re- 
pressing Revolt':  'Dutdi  Smugglers  on  the 
Coast  ot  Normandy*  (1842)  ;  'Prussian  Hussars 
Maltreating  French  Feasants'  (1843);  'Life 
Boat'  (1844);  'Pilot  Boat'  (1845);  'Storm  on 
Inland  Sea'  (1845);  'Mutiny  on  Brig'  (1848); 
and  some  historical  paintings,  such  as  'Saint 
Goar  converting  the  Rhine  Provinces.' 

BBERS,  Gco^  Horite,  German  Egyptolo- 
gist and  novelist:  b.  Berhn,  1  Marclt  1837;  d. 
Tutring,  Bavaria.  7  Aug.  1896.  About  1859  he 
began  to  devote  himself  almost  enclnsively  to 
Egyptoli^cal  studies,  and  in  1869  was  appointed 
extraordinapr  professor  of  language,  history 
and  antiquities  of  ancient  Egypt  at  Jena. 
In  the  following  year  he  traveled  in  Egypt, 
Nubia  and  Arabia,  and  on  his  return  in  1870 
became  ordinary  professor  of  Egyptoloio'  at 
Leipzig.    Another  visit  to  Egypt  in  1872-73  re- 


sulted in  the  discovery  of-the  important  medical 
papyrus  known  by  his  name,  now  in  Leipzig, 
and  of  which  a  facsimile  was  published  in  1875. 
Among  his  published  contributions  to  Egyptol- 
c^y  are  'Disquisitiones  de  Dynastia  vieesima, 
sexta  Regum  ..E^ptorum'  (1865);  'Awpten 
und  die  Biicher  Moses'  (1868)  ;  'Durch  Gosen 
lum  Sinai'  (1872);  'Papyrus  Ebers*  (1875); 
'Eine  Galerie  antiker  Portraits'  (1889);  'Die 
hieroglyph  ischen  Schriftieichen  der  Agypter 
(1890)  ;  and  'Agypttn  in  Bild  und  Wort'  (1878- 
79).  translated  into  English  as  'Egypt.  De- 
scriptive, Historical  and  Picturesque*  (1880). 
Besides  these  works  he  published  many  novels, 
mostly  dealing  with  Egyptological  subjects, 
among  which  are  'Eine  Agyptische  Konigstoch- 
ter'  ('An  Egyptian  Princess*  1864)  ;  'Uarda' 
(1877);  'Homo  Sum'  (1878);  "Die  Schwes- 
tem'     ('The    Sisters*     1880);    'Der    Kaiser* 


(1881); 


(I* 


'PerAspera'  (1892);  'Kleopatra*  (1894)  and 
'Arachne'  (1897).  lie  also  published  a  poem 
called  'Elison'  (1888),  and  an  autobiography 
(1892),  entitled  "Die  Cieschichte  meines  Lebens.^ 
A  collected  edition  of  his  works  in  25  volumes 
was  published  al  Stuttgart  (1893-97). 

EBERSWALDE,  a-ben-vil'de  (andent 
Neustadt-Eberswalde),  (^rmany,  town  on  the 
Finow  Canal,  about  28  miles  northeast  of  Ber- 
lin. It  is  a  busy  industrial  centre,  having  a 
number  of  machine-shops,  sawmills,  car  and 
locomotive  works,  and  doing  a  considerable 
trade  in  lumber  and  coal.  Tne  paper  for  the 
notes  of  the  Imperial  Bank  is  here  manu- 
factured and  there  is  a  royal  academy  of 
forestry.  Eberswalde,  set  in  a  6ncly  wooded 
district,  is  a  favorite  summer  resort  for  the 
people  of  Berlin.    Pop.  26.064. 

BBERT,  a'b^Tt.  Karl  Bgon,  Austrian  poet 
and  dramatist :  b.  Prague,  5  June  18DI ;  d.  there. 
4  Oct.  1882.  He  began  with  dramas  of  Bohe- 
mian history,  many  of  which  were  staged  but 
only  one  printed,  'Wratislav  and  Jtitta'  (1835). 
As  a  lyric  poet  and  balladist  he  was  more  suc- 
cessful; his  'Poems'  0824)  contain  fine  lyrics, 
and  'Schwerting  the  Saxon  Duke*  is  still  high 
in  popular  favor.  His  longer  poems —  'Wlasta, 
cin  bdmisch-nationales  Heldengcdicht  in  drei 
Biichem*  and  'Das  Kloster*  are  fluent  in  style 
as  well  as  pure  and  elegant  in  language.  <Ein 
Denkmal  fiir  Karl  F^n,  Fiirsten  von 
Fiirstenberg*  (1885).  consists  of  a  garland  of 
sonnets;  'Fromme  (^danken  eines  weltlichen 
Maime'  (1859)  is  a  diactic  poem. 

BBERTH,  ftTwrt.  Karl  Joaef,  German 
anatomist  and  bacteriologist ;  b.  Wiirzburg,  1835. 
He  was  educated  at  the  University  of  Wiirz- 
burg; was  appointed  to  the  chair  of  pathologi- 
cal anatomy  at  Ziirich  in  1865,  and  to  a  similar 
chair  at  Halle  in  1881.  The  results  of  his 
anatomical  researches,  including  'Ueber  den 
Peitschenwurm'  (1859)  and  'Ueber  Nemato- 
den'  (1863),  appeared  in  Virchow's  Archiv  fUr 
tathohgische  Analomie.  His  bacteriological 
investigations  were  chiefly  concerned  with  the 
bacillus  of  typhoid.  He  published  'Die  Unter- 
siichung  des  Answurfs,  auf  Tubcrkelbazillen' 
(1891)  ;  'Die  Thrombose,'  with  Schimmelbusch 
(1888);   'Mikroskopischer  Technik'    (1900). 

EBIONITES,  cTiT-in-its.  a  sect  composed 
of  Jewish  believers  in  lesus  of  Nazareth  as  be- 
ing the  Christ  or  Messiah,  who  nevertheless  re- 
tained many  of  the  practices  and  beliefs  of  their 
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church  of  Jerusalem  and  Tudea  and  with  the 
Hebrew  lan^u^e,  derive  the  name  from  that 
of  a  supposititious  heresiarch  Ebioo.  If  the 
name  was  oriKinally  tbMnim,  *thc  poor,'  the 
KCt  will  have  chosen  for  itaelf  in  effect  the  same 
name  as  the  mediieval  sect  of  the  Poor  Men  of 
Lyons.  The  Ebionites  are  by  many  authors  con- 
founded with  the  Nazarenes  or  Nazarites,  an- 
other body  of  Christians  Jewish  by  race  and  in 
a  measure  also  Jewish  in  religion.  The  rise  of 
die  Ebionite  sect  is  commonly  referred  to  the 
time  of  Trajan,  when,  the  whole  Jewish  race 
being  excluded  from  ^lia  Capitolina  (as  Jeru- 
salem was  named  anew),  these  people,  despised 
alike  by  Jews,  Christians  and  pagan  Romans, 
migrated  to  Perxa,  the  country  bn'ond  the  Jor- 
dan, and  there  freely  developed  uieir  reli^ous 
tenets  and  practices.  They  were  Jewish  ngor- 
ists,  zealots,  with  some  tinge  of  Christian  belief, 
in  that  they  held  Jesus  to  have  been  the  Mes- 
siah; but  they  held  him  to  be  onl^  man  and 
begotten  like  other  men.  The  Mosaic  law  they 
bdieved  to  be  of  everlasting  obligation  upon  all 
believers  in  Jesus  Christ  whether  of  Jewish  or 
Gentile  race.  Saint  Paul  they  re^rded  as  a 
traitor  and  arch-apostate  for  his  having  declared 
Mosaism  superseded  by  tbc  law  of  Christ,  Of 
the  Christian  sacred  books  they  held  the  Hebrew 
gospel  of  Saint  Matthew  to  be  the  only  one 
given  through  Divine  inspiration. 

EBLIS.  or  FATHER  OF  DEVILS, 


Arabian  mythology,  the  ruler  of  the  evil  genii 
or  fallen  angels.  Before  bis  fall  he  was  called 
Azazel  or  Hhads.     When  Adam  was  created. 


God  commanded  all  the  angels  to  worship  him; 
but  Eblis  replied:  'Me  thou  bast  created  of 
smokeless  fir^  and  shall  I  reverence  a  creature 
made  of  dust?*  God  was  very  angry  at  diis 
insolent  answer,  and  turned  the  disobedient 
ansel  into  a  Sheytan  (devil),  and  he  became  the 
fattier  of  devils.  He  is  described  as  of  enor- 
mous size,  with  a  red-striped  skin,  a  ring- 
pierced  nose,  loiK  hair,  large  flapping  ears  and  a 
very  long  tail.    See  Devil. 

BBNER.ESCHENBACH,  ib'nJEr  iah'in- 
bau,  Baronea  Marie  von,  Austrian  author;  b. 
(Countess  Dubsky)  Castle  Zdislavic,  Moravia, 
13  Sept  1830.  In  1848  she  was  married  to  an  of- 
ficer of  the  Austrian  army.  Her  whole  life  was 
spent  between  Castle  Zdislavic  and  Vienna.  Her 
early  products  were  dramas  long  since  forgotten. 
She  began  in  1860  as  a  playwri^t  with  'Mary 
Stuart  in  Scotland'  {3860),  and  the  tragedy 
'Marie  Roland,'  with  tfie  one-act  dramas  'Doc- 
tor Ritter,'  'Violets,'  and  'The  Disconsolate 
One,'  alt  of  which  were  but  moderately  success- 
ful. Her  fiction  beginning  with  'The  Princess  of 
Banslia'  (1872).  a  satiric  tale,  made  little  im- 
pression; but  'Two  Countesses'  (188S),  a 
story  of  Austrian  high  society,  met  with  strik- 
ing favor.  Her  other  writings  include  'Tales 
of  Village  and  Castle';,  'The  Child  of  the 
Parish'  (1887);  'The  Rival';  'Aphorisms' 
(1880);  and  'Parables,  Stories  and  Poems' 
(1892);  'Margarete'  (1891);  'Drei  Novellen' 
(1892);  'Gtaubenslos'  (1893);  'Das  Schad- 
liche'  and  'Die  Totenwacht'  (1894);  'Ritt- 
meistcr  Brand'  and  'Bertram  Vqgelweid' 
(1896);  <A]te  Schule'  (1897);  'Aus  Spathers- 


bttagcn'  (19(U):  <A»ve>  (1903);  'Die  arme 
Kleine'  (1904) ;  <Die  unsiegbare  Macht' 
(1905):  <Mdnc  Kinderjahre'  (1906);  'En 
Buch  Fur  die  Jugend'  (1907) ;  'Voiksbueh' 
(1909);  'Altweibersommer'  (1909);  'Genretnt- 
der>  (1910).  Her  collected  works  were  pub- 
lished in  1893-19U.  She  is  a  writer  with  a  xe- 
ma rkably  polished  style,  marked  with  wonderful 
powers  or  description  and  a  facility  in  charac- 
ter delineation  equal  to  the  best.  Her  plots 
are  well  woven  and  the  proportion  is  just.  For 
her  biography,  consult  Necker  (Berlin  1900) 
and  Bettelheim  (ib.  1900). 

EBONITE.    See  Vulcahtie. 

EBONY.    See  Diosfykos. 


EBRO,  aTjro  (Lat.  Iberus),  a  river  in  Spain, 
once  the  boundary  between  the  territory  of 
Rome  and  Orthage,  has  its  source  in  the 
province  of  Santander,  10  miles  west  by  north 
of  Reynosa.  Pursuing  a  southeast  course  of 
about  500  miles,  it  flows  into  the  Mediterranean 
by  two  mouths.  It  is  navigable  for  boats  up  to 
Tudela,  about  180  miles  from  its  moudi.  but  is 
obstructed  by  shoals  and  rapids,  to  avoid  which 
a  canal,  about  100  miles  long,  has  been  con- 
structed south  of  and  nearly  parallel  to  the 

EBULLITION,  eb-1]-IIsh'5n,  the  bubbling 
up  or  notation  which  results  from  the  action 
of  heat  on  a  liquid.  The  escape  of  vapor  from 
water  depends  not  merely  upon  the  temperdtim,  - 
but  upon  the  presence  of  gases  and  other  bodies, 
upon  the  vessel,  and  a  variety  of  circumstances, 
so  that  a  strict  definition  is  necessary.  The 
usual  statement  is  that  ebullition  is  the  conver- 
sion of  a  liquid  into  a  vapor  or  gas  having  the 
same  tension  or  elastic  force  as  the  air.  This 
conversion  takes  place  at  different  temperatures 
for  different  substances,  but  it  is  so  constant 
for  each  snbstance  that  the  fixity  of  ihe  boiling- 
point  of  a  fltiid  is  regarded  as  a  very  good  test 
of  its  purity.  In  determining  what  that  point 
is,  it  is  of  course  necessary  to  ascertain  what 
the  atmospheric  pressure  is,  to  see  that  it  does 
not  vary  during  tne  experiment,  and  lo  Hx  upon 
some  standard  pressure  for  comparison  of  re- 
sults. The  pressure  is  estimated  by  the  ba- 
rometer. It  is  possible  to  heat  water  20*  F. 
above  its  boiling  point  without  ebullition.  See 
Heat. 

EGA  DS  QUEIROZ,  &'sa-di-ki'ros,  Tos« 
Haria,  Portuguese  novelist ;  b.  P6voa  do  Var- 
zim,  25  Nov.  1845;  d.  Neuilly,  France,  Septem- 
ber 1900.  At  first  a  journalist,  he  traveled  and 
was  in  the  consular  service  at  Havana,  New- 
castle, Bristol  and  Paris.  He  introduced  the 
naturalistic  school  into  Portugal.  His  powers 
of  observation  and  description  arc  extensive, 
and  in  his  novels — 'The  Crime  of  Father 
Amaro'  (1874,  rewritten  in  1880);  'The  First 
Monk  of  Saint  Basil'  (1877);  <A  Relic'  (1886) 
—  he  portrays  in  master  strokes  the  failings  of 
Portuguese  society.  His  strange,  half  realistic, 
half  fanciful  story,  'The  Relic,'  weaves  into  a 
narrative  of  Oriental  travel  a  dramatic  repre- 
sentation of  the  Passion  of  Clirist  in  the  form 
of  a  dream.  In  collaboration  with  Ramalho- 
Ortigio  he  wrote  the  ^rited  tale  of  adventure, 
'The  Mystery  of  Qntra  Street.'    Several  of 


.Google 


ftCARTK  —  ECCLSS 


his  works  have  b«en  tnnslated  into  English  by 
Edgar  Pre  stage. 

ECART£,  5"kar'ta',  from  the  French,  mean- 
im;  discard,  a  game  at  cards  for  two  persons, 
"lue  game  is  played  with  a  piquet  pacic,  that  is 
3Z  cards,  the  small  cards,  from  2  to  6,  being  ex- 
cluded. For  convenience  of  dealing,  two  packs 
are  generally  used.  The  players  cut  for  the 
deal;  the  lowest  card  (in  France  the  highest) 
deals.  The  dealer  gives  5  cards  to  each  player, 
3  and  2  at  a  time,  and  turns  up  the  lltb  card  as 
trump  (French,  atoul').  It  the  lum-up  is  a 
Idng  the  dealer  scores  1,  and  if  a  king  turns  up 
in  the  hand  of  either  player  the  holder  may 
score  1,  but  in  each  case  this  must  be  announced 
before  the  first  trick  by  saying,  "I  mark  king,' 
The  king  is  the  highest  card,  the  queen  next, 
then  knave,  ace,  10,  etc.  Trump  takes  all  other 
suits.  The  non-dealer  leads,  if  satisfied  with 
bis  hand  If  not,  he  proposes,  Le.,  he  states 
that  he  wishes  to  exchange  some  of  his  cards 
for  new  ones  in  the  stack.  The  dealer  may  or 
may  not  accept  the  proposal.  If  he  does,  each 
one  discards  as  many  cards  as  he  chooses  and 
takes  fresh  ones,  the  oan-deater  receiving  them 
first  This  may  continue  until  the  non-dealer 
is  satisfied.  After  the  non-dealer  had  led  the 
other  player  must  follow  suit,  and  take  the  trick 
if  he  can;  if  he  cannot  follow  suit,  he  must 
play  trump,  if  he  holds  one.  The  winner  of  tbe 
trick  leads  again  till  the  5  tricks  are  exhausted. 
Three  tricks  count  1  point,  5  tricks  2  points. 
Five  points    make    a    game.    The  player, 


the 


-din^   to   the   French   game,   must   announce 
smt  he  plays,  and  if  he  pla       ''"         ' 
be  compelled  to  play  : 


plays  difFerentl^, 


s  his  adversary  pleases.  If  the  non- 
dealer  fails  to  score  3  tricks,  the  dealer  scores 
2.  The  rules  of  ihe  game  are  varied  in  different 
countries.  Pool  icarte  is  played  by  more  than 
two  players ;  the  extra  player  serving  in  the 
capacity  of  adviser  and  replacing  the  loser  in 
turn,  until  one  player  wins  two  or  three  success- 
ive games.  The  loser  must  always  leave  the 
game,  unless  be  has  guaranteed  to  take  alt  bets, 
which  is  called  playing  *la  chouette.' 

BCBATANA,  the  ancient  metropolis  of 
Media,  built  by  Scleucus.  It  was  the  summer 
residence  of  the  Persian  and  Median  kings  and 
existed  in  great  splendor  at  a  very  early  period 
in  the  history  of  the  world.  There  are  no 
traces  now  remaining  of  the  site  of  this  once 
celebrated  city.  Herodotus  (I,  90),  and  Poly- 
bius  (X,  20)  are  the  main  sources  of  informa- 
tion attesting  its  magnificence.  In  the  absence 
of  excavations,  these  must  be  re^rdcd  as 
authentic  The  city  was  built  on  a  hill,  on  top 
of  which  was  a  splendid  temple  of  the  sun. 
Seven  concentric  walls  circumscribed  the  city,^ 
the  innermost  of  gold, —  the  next  of  silver,  the 
next  orange,  blue,  scarlet,  black  and  white, 
respectively.  The  stronghold  and  the  palace 
were  richly  ornamented  and  carved.  It  fell 
successively  into  the  hands  of  Alexander,  the 
Seleucidx,  and  Antiochus  the  Great.  Finally 
the  Parthians  gained  possession  of  it,  and  it 
gradually  diminished  in  splendor.  The  present 
Hamadan  is  generally  conceived  by  scholars  to 
have  been  the  original  site  of  the  city.  Consult 
De  Meynard,  B.,  "Dictionnaire  g^ographique  de 
la  Perse'  (Paris  1861);  Crawshay- Williams, 
<Across  Persia'   (New  York  1907). 


ECCE  HOMO,  Sifi  }i6'm&  ('Behold  the 
Man"),  the  rendering,  in  the  Latin  Vu^te,  of 
the  words  with  which  Pilate  presented  CSrist,  in 
scarlet  robe  and  crowned  with  thorns,  to  the 
populace.  The  figure  of  Christ  in  this  scene  is 
the  subject  of  a  celebrated  naintinp  by  (jorreg- 
gio  which  is  preserved  in  the  National  Gallery 
of  Painting  in  London.  Other  great  painters 
have  chosen  the  same  subject,  among '  them 
Guido  Reni,  whose  'Ecce  Homo'  is  in  the 
picture  gallery  of  Dresden;  Titian,  in  the 
Scuola  di  San  Rocco,  Venice ;  Souonia,  in 
the  Petti  Palace,  Florence,  and  Tintoretta,  in 
the  Uunich  GaDery. 

ECCKNTRIC,  or  ECCENTRIC  CIRCLE, 
in  ancient  astronomy  a  circle  whose  centre  was 
supposed  to  be  displaced  from  the  centre  of 


discovery  of  their  true  motion  in  ellipses  with 
the  centre  of  attraction  at  one  of  the  foci  of  Ae 
ellipse.  Also,  in  mechanics,  a  term  applied  to 
contrivances  for  converting  circular  into  recipro- 
cating rectilinear  motion,  consisting  of  variously 
shaped  disks  attached  to  a  revolvmg  shaft. 

ECCENTRICITY,  deviation  from  a  center ; 
the  slate  of  a  circle  with  respect  to  the  non- 
coincidence  of  its  centre  with  that  of  another 
circle.  The  eccentricity  of  an  ellipse  is  the 
fractional  quotient  (always  less  than  unity), 
which  is  obtained  by  dividing  the  distance  from 
the  focus  of  the  curve  to  its  center  by  the  half 
length  of  its  greater  axis.  The  greater  the 
eccentricity  is,  the  longer  the  curve  becomes  in 
proportion  to  its  width :  as  the  eccentricity  di- 
minishes the  form  of  the  curve  approaches  that 
of  a  circle ;  the  eccentricity  of  the  circle  is 
zero.  The  eccentricity  is  one  of  the  most  im- 
portant of  the  so-called  'Elements'  of  die 
orbits  of  the  planets  and  of  the  double-star  sys- 

KCCHYMOSIS,  ek-T-m5'sis,  a  subcuta- 
neous hemorrhage  due  cither  to  bruising  or  some 
form  ot  external  injury,  or  occasionally  the 
result  of  a  peculiar  blood  disease  luemophilta. 
Ecchyraoses  usually  result  in  varying  grades  of 
lUscolo ration,  and  are  best  treated  I^  means  of 
hot  water,  locally  applied. 

ECCLKFECHAN,  ek-l-ffH-an,  Scotland, 
village  of  Dumfriesshire,  near  the  main  line  of 
the  Caledonian  Railroad,  20  miles  northwest  of 


'Entepfuhl"  of  his  famous  spiritual  autobiog- 
raphy, "Sartor  Rcsartus.'  The  house  in  whidi 
he  was  bom,  4  Dec.  1795,  still  stands,  and  in  the 
west  comer  of  the  churchyard  around  the 
United  Presbyterian  church,  which  represents 
the  old  Secession  (jiurch,  he  was  Iai((  as  he 
wished  to  be,  beside  his  father  and  mother. 
Pop.  670. 

ECCLES,  Robert  Oibson,  American  chem- 
ist :  b.  Scotland,  1  Jan.  1S4&  He  came  to  the 
United  States  in  1862  and  became  chemist  in 
the  Bureau  of  Indian  Affairs  and  professor  and 
dean  in  the  Brooklyn  College  of  Pharmacy. 
He  has  discovered  alycanthic  acid  and  the  alka- 
loids calycanthine,  glaucosine,  etc,  and  devised 
the  official  method  of  assaying  pepsin  and  in- 
vestigated the  effects  of  drugs  on  peptic  diges- 
tion. He  also  exposed  numerous  fraudulent 
medicines,  among  thera  the  Scotch  oats  essence. 
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He  baa  written  more  than  100  articles  on  philo- 
sophic and  scientifio  subjects,  including  'Food 
Preservatives'  (1905)  ;  'Darwinism  and  Dia- 
betes* <1908);  'Letters  from  Foreign  Lands' 
(1908);  'Darwinism  and  Malaria'  (1909); 
^Parasitism  and  Natural  Selection'  (1909)  ; 
'Touring  the  Lands  where  Medical  Science 
Evolved'  (1909) ;  'Darwinism  and  Anaphy- 
laxis'   (1911). 

ECCLKS,  England,  a  munidpal  borough  in 
Lancashire,  four  miles  west  of  Manchester,  of 
which  it  is  a  suburb.  There  are  here  numerous 
cotton-mills.    Pop.  41,944. 

BCCLESFIBLD.  England,  a  parish  in  the 
West  Riding  of  Yorkshire,  six  miles  north  of 
Sheffield.  The  chief  manufacture  is  cutlery, 
then  flax,  linen,  paper  and  nails;  while  in  the 
vicinity  there  are  coal  and  iron  mines.  Pop. 
22,404. 

ECCLESIA  ( ''convocation"),  a  popular  as- 
sembly, especially  ihat  of  Athens,  where  the 
people  exercised  full  sovereignty  and  at  which 
every  citizen  of  20  years  of  age  was  entitled  to 
vote.  In  early  times,  the  eccTesia  met  once  in 
each  prytanig,  a  period  of  35  days,  into  which 
the  year  was  divided.  Later  they  met  four  times 
during  that  period.  They  were  called  by  the 
prytanes  and  presided  over  by  the  epistates. 
Later  they  were  governed  by  a  committee  of 
nine.  The  people  voted  either  by  show  of 
hands  or  occasionally  by  ballot,  the  latter 
method  bein^  by  white  and  black  pebbles.  Be- 
sides the  legislative  powers  of  the  assembly,  it 
could  make  inquisition  into  the  conduct  of 
magistrates,  and  in  turbulent  and  excited  times 
exercised  a  power  resembling  that  of  impeach' 
ment,  as  in  the  cases  of  Demosthenes  and 
Phocion.  The  assembly  was  sometimes  sud- 
denly broken  up  at  the  occurrence  of  an  un- 
favorable omen,  as  thunder  and  lightning,  sud- 
den rain  or  any  unusual  natural  phenomenon. 
During  the  Slh  and  4th  centuries  they  met  at 
the  Pnyx,  and  after  the  3d  century  at  the 
mailcet  place  or  theatre.  In  Sparta,  all  the  citi- 
zens in  possession  of  full  civic  rights  were  en- 
titled to  take  part  in  the  deliberations  of  the 
assembly  from  their  30th  year  onwards.  It  was 
convoked  once  a  month  at  the  full  moon.  Its 
business  was  to  accept  or  reject  proposals  made 
by  the  senate.  It  made  its  will  known  by  ac- 
clamatioD  or  by  separation  and  actual  counting 
of  the  parties.  The  right  of  bringing  forward 
proposals  and  speaking  in  the  debates  was  re- 
served to  the  kings,  the  ephors  and  the  senators. 
The  assembly  elected  the  officials  and  senators 
to  decide  on  the  regal  succession,  on  war  and 
peace,  treaties,  legislation,  etc.  The  term  was 
also  applied  to  any  group  acknowledging  Christ 
as  their  Saviour  and  Lord.  The  word  thence 
was  adopted  by  the  New  Testament  writers  to 
designate  "church." 

BCCLBSIASTBS.  One  of  the  books  of  the 
Old  Testament.  The  title  in  the  Greek  Bible. 
transliterated  in  the  Latin  and  some  modem 
versions,  is  a  rendering  of  the  Hebrew  Qoheleth. 
Plato  ('Gorgias.'  452  E)  and  Aristotle  ('Poli- 
tics,' iii,  1)  use  the  term  for  "a  member  of 
the  assembly."  The  Hebrew  word  is  a  feminine 
participle  in  the  simple  stem  of  a  denominative 
verb  derived  from  qahal,  'assembly.*  It  occurs 
nowhere  else  than  in  this  book,  and  in  the 
present  text  is  clearly  a  designation  of  Solomon, 


probabi}'  invented  by  the  author  on  the  basis 
of  1  Kings  viii,  Iff,  where  the  king  assembles 
the  elders  of  Israel  and  addresses  them  (accord- 
ing to  2  Chronicles  vt.  13  from  a  specially  con- 
structed brazen  scaffold),  to  describe  the  wise 
monarch  on  whose  lips  he  places  his  diatribe  as 
the  orator  par  excellenee.  Luther's  translation 
"Dcr  Prediger*  and  the  English  alternate  title 
■The  Preacher*  have  a  somewhat  different  con- 
notation. Less  probable  are  the  views  that  the 
word  indicates  "collector  of  wisdom,  theoreti- 
cal and  ptactical"  (Rashi,  Ibn  Ezra,  Itm  Ghiyyat, 
Tanchum),  or  'collector  of  the  opinions  of  the 
wise*  (Grotius)  or  'gatherer  of  an  assembly 
of  sages*  (Jcpteth  ben  Ah,  DeUtzsch) ;  or 
that  "wisdom*  is  understood  as  the  ^aker 
(Gnecus  Vcnetus,  Baruch  ibn  Baruch,  Ewatd, 
Hitzig,  Kleinert,  Derenbourg)  ;  or  that  the 
title  means  'popular  sayings,*  or  'words  in- 
tended for  public  use"  (Katnenetzky), 

In  the  Hebrew  manuscripts  and  printed  edi- 
tions Ecclesiastes  is  one  of  the  five  megilioth, 
or  "rolls,"  and  is  placed  between  Lamentations 
and  Esther.  This  position  is  probably  not  much 
older  than  the  12th  century  when  it  apparently 
began  to  be  read  at  the  feast  of  tabernacles.  In 
the  Talmud  <Baba  bathra'  14b,  15a,  the  five  rolls 
are  not  put  together,  and  in  the  Greek  Bible 
the  book  follows  Proverbs  and  precedes  Can- 
ticles, an  order  that  has  been  adhered  to  in  the 
later  versions.  When  it  was  first  read  tn  the 
synagogue  as  'Scripture*  is  not  known.  That 
it  was  quoted  as  such  hv  Simon  ben  Shetach 
in  Ae  reign  of  Alexander  Janna»js,  by  Baba 
ben  Buta  in  the  time  of  Herod,  and  by  Gamaliel 


2;  Bab.  Talmud  'Baba  bathra'  4a).  Que 
as  to  its  canonicity  arose  in  connection  with  the 
Pharisaic  innovation  of  washing  the  hands  after 
contact  with  sacred  books.  Tha  school  of 
Shammai  held  thafit  did  not  defile  the  hands, 
consequently  was  uncanonical,  while  the  school 
of  Hillel  maintained  that  it  did.  The  council  of 
Jamnia,  c.  90  a.d.,  was  in  doubt,  but  the  majority 
seems  to  have  admitted  its  canonicity;  yet  a  cen- 
tury later  Jehuda  ha-nasi  declared;  'Qoheleth 
is  disputed*  (Mi^na  'Yadaim'  iii,  1;  'Edn- 
yoth'  V,  3). 

The  critical  apparatus  bv  which  it  is  gen- 
erally possible  to  restore,  at  least  tentatively,  the 
ori^nal  text  of  a  biblical  book  is,  in  the  case  of 
Ecclesiastes,  regrettably  limited.  It  has  been 
seriously  questioned  whether  a  Greek  trans- 
lation existed  before  the  2d  century  a.d. 
Following  a  su^estion  of  Freudenthat,  GrJIz 
reached  the  conclusion  that  the  version  in  our 
manuscripts  was  made  by  Aquila,  and  this  view 
was  accepted  by  Renan  and  Konig.  Dillmann 
maintained  that  the  original  Greek  text  had 
only  been  worked  over  by  the  aid  of  Aquila's, 
and  this  was  also  the  opinion  of  Klostermann. 
But  McNeile  has  convincingly  shown  the  im- 
probability of  this  theory.  Since  Jerome  refers 
to  two  editions  of  Aquila's  version,  he  assumes 
that  the  text  in  our  manuscripts  is  the  first  of 
these  and  that  Origen  inserted  it  in  the  column 
devoted  to  the  so  called  Septuagint,  because  the 
Alexandrian  version  did  not  contain  this  book, 
while  the  second  edition  was  placed  in  the 
Aquila  column.  These  conclusions  have  been 
adopted  by  Barton.  Swete  ('Introduction  to 
the  Old  Testament  in  Greek,'  1900)  and  Reider 
assign  the  present  text  to  'the  school  cf  AquiU.* 
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•the  school"  as  quickly  as  the  master,  could 
have  substituted  it  for  the  Alexandrian  version, 
if  one  was  known  to  him,  or  in  any  case  how 
be- could  have  been  silent  about  the  matter.  An 
earlier  version  might  conceivably  have  been  lost, 
as  has  that  on  whicb  Theodotion's  recension  is 
supposed  by  many  scholars  to  be  based.  If  the 
author  of  Wisdom  of  Solomon  ii,  1-9,  whether 
he  lived  in  the  1st  century  b.c  or  at  the 
time  of  Caligula,  really  undertook  to_  cor- 
rect certain  sayinps  of  Ecclesiastes  or  misinter- 
pretations of  their  trend,  as  appears  probable. 
It  is  lilKly  that  he  had  before  him  a  Greek 
translation,  and  it  is  not  inconceivable  that 
Aquila  may  have  used  it  to  some  extent  in  his 
first  edition,  before  he  b^^n  to  apply  his  prin- 
ciples more  rigorously.  Unfortunately,  there 
are  no  quotations  oi  the  book  in  Philo,  Jo»e- 
phus  or  the  New  Testament,  and  few  in  early 
patristic  literature.  It  is  thought  that  the  frag- 
ments from  the  Aquila  column  represent  Aki- 
ba's  recension  of  the  Hebrew  text,  while  the 
first  edition  of  Aquila  may  have  preserved 
readings  of  a  pre-Akiban  text  Among  the 
early  versions,  the  Syriac  Peshita  and  the  Latin 
Vulgate  are  derived  directly  from  the  Hebrew; 
the  Old  Latin,  Sahidic,  Arabic,  Armenian,  and 
Slavonic  are  translations  of  the  Greek  text 
In  the  Sahidic,  ix,  A-x,  3  is  lacking,  probably 
because  this  section  did  not  harmonize  with  the 
prevailing  ascetic  sentiment  among  Coptic  Chris- 
tians. Of  the  Syriac  version,  made  from  the 
Greek  by  Paul  of  Telia,  a  photolithographic  re- 
production was  published  by  Ceriani  in  1874. 
The  int^i^  of  Uie  book  was  not  questioned  by 
those  who  in  earlier  times  were  struck  by  its 
apparent  contradictions  and  conflicbng  senti- 
ments. Pope  Gregory  1  and  many  mediteval 
writers  assumed  that  thoughts  not  approved  by 
the  author  were  given  expression  only  to  be 
corrected,  so  that  the  work  had  somediing  of 
the  nature  of  a  dialogue.  Tlus  interpretation 
was  naturally  favored  by  scholars  who  under- 
Stood  the  title  as  designating  a  "collector.* 
When  the  difficulty  of  ascribing  the  book  to 
Solomon  began  to  be  realized,  speculation  in- 
creased as  to  the  origin  of  the  sentiments  in- 
troduced to  be  corrected.  If  already  Jerome, 
Gregory  I,  and  Bar  Hebneus  had  suggested  a 
Gmidarity  to  Epicurus,  Empedocles,  Aris- 
tippus,  and  the  Cyrenaic  philosophers,  Luther 
thought  of  actual  extracts  from  writers  in  the 
library  of  Ptolemy  HI  Euergetes  in  Alexan- 
dria: Grotius  apparently  had  Oriental  philoso- 
phers in  mind;  Yeard  supposed  the  book  to  be 
a  dialogue  between  a  sensual  worldling  and  a 
God-fearingr  Jew ;  Herder  heard  two  voices  in 
it,  one  of  a  somewhat  audacious  seeker,  and 
another  of  a  teacher  who  sets  him  right ; 
Bergst  found  in  it  a  dialogue  between  a  modern 
Qoheleth  who  had  become  a  Greek  sophist  and 
an  orthodox  teacher  represented  by  Solomon; 
and  Berlholdt  adopted  a  similar  view.  This 
tendency  inevitably  led  to  a  denial  of  the  unity 
of  the  book.  Van  Limburg-Bouwer  believed 
that  two  different  works  were  united  by  an 
editor  who  interpolated  the  original  with  long 
excerpts  from  another  document  written  by  a 
sceptic  In  addition  to  the  idea  of  dislocations, 
alrea4f  put  forth  by  Van  der  Pahn  in  17H 


Bickell  and  Haupt  also  acc^ed  the  thcotv  of 

interpolations  on  a  large  scale,  but  supposed  the 
sceptic  to  be  the  original  author.  Bickell's  no- 
tion of  dislocated  leaves  has  been  shown  to  be 
archxolo^cally  untenable,  and  although 
Haupt's  view  is  not  subject  to  the  same  objec- 
tions and  the  book  of  Ecclesiasticus  reveals  Ae 
possibility  of  such  dislocations,  it  is  not  easy 
for  even  the  most  ingeniously  and  tastefully 
arranged  anthology  to  win  reco^tion  as  a 
reliable  reconstruction  of  a  lost  onginal.  Sieg- 
fried supposed  that  the  original  book  was  inter- 
polated by  an  Epicurean  Sadduce^  a  pious 
Chasid,  a  wisdom- teacher,  and  at  least  three 
others.  While  Dillon  and  Lauer  have  adopted 
this  analysis,  it  has  been  modified  b^  UcNcile 
who  assumes  that  the  book  was  edited  by  an 
admirer  employing  the  guise  of  Solomon,  and 
interpolated  by  the  annotations  and  criticisms 
of  two  contemporary  thinkers,  one  adding  more 
or  less  isolated  apophthegms  bearing  on  life 
and  nature,  another  a  pious  Jew  following  the 
calm  and  untroubled  path  of  religious  convic- 
tion, and  substantially  the  same  position  has 
been  taken  by  Barton,  though  he  somewhat  re- 
duces the  number  of  interpolations.  On  the 
other  hand,  Kuiper  found  it  unnecessary  to  re- 
move gnomic  sayings  that  did  not  contradict 
the  thought  of  the  original  author.  Proceed- 
ing on  the  assumption  that  the  hulk  of  the  book 
constitutes  the  commentary  of  a  later  writer  on 
a  collection  of  popular  proverbs,  Kamenetzl^ 
tentatively  sought  to  restore  this  collection,  in- 
cluding i-iii  ana  single  verses  in  the  later  chap- 
ters. 

That  the  epilogue,  xii,  9-14,  is  a  later  addi- 
tion to  the  book  nas  been  maintained  In'  Doe- 
derlein,  J,  E.  C.  Schmidt,  Berlholdt,  Umbreit, 
Knobel,  Hitzig,  Kleiner  I,  Krochmal,  Grali, 
Bloch,  Valke,  Ren  an,  Van  Limburg-Bouwer, 
Bickell,  Cheyne,  Smend,  Schmidt,  Baudissin. 
Haupt,  McNeile,  Barton,  Budde,  Bennett,  Gun- 
kcl.  Driver,  Sellin,  Gigot,  and  others,  and  al- 
though such  scholars  as  De  Wette,  BleeIc  Ewald, 
Herzfeld,  Rosenmiiller.  Kuencn,  Cornill,  Tyler, 
Gcnung,  Wright,  Conoamin,  and  Za^letal  have 
sought  to  explain  these  verses  by  an  intentional 
dropping  of  the  Solomonic  mask,  their  sec- 
ondary character  is  highly  probable.  It  does 
not  necessarily  follow,  however,  that  all  pas- 
sages in  the  book  referring  to  the  fear  of  God 
and  retribution,  or  all  proverbial  sayings  inter- 
spersed in  the  text  must  be  regarded  as  inter- 
Eolations.  The  analogy  of  other  biblical 
ooks  renders  it  indeed  altogether  likely  that 
there  are  editorial  additions,  plosses,  and  inter- 
polations. Even  in  xi,  7-xii  7,  regarded  by 
Schmidt  on  account  of  its  highly  poetical  char- 
acter as  a  song  quoted  by  tne  author,  xi,  8b, 
9b;  xii,  1,  2a,  seem  to  be  additions,  both  on 
metrical  grounds  and  for  reasons  already  sug- 
gested by  Luzzato,  Gciger,  GrSti  and  Bloch. 
But  whatever  his  views  of  the  divine  being  may 
have  been,  the  author  was  obviously  still  a 
theist.    A   wholesome    fear   of    natural   conse- 

Suences  is  not  of  necessity  connected  with  a 
efinite  scheme  of  retribution,  either  here  or 
hereafter.  An  essentially  sombre,  disillusioned, 
and  fatalistic  outlook  upon  life  is  not  incompat- 
ible either  with  the  earnest  search  for  some 
fruit  of  human  labor  or  an  emphasis  on  the 
value  of  work  and  moderate  enjoyment.  It  is 
not  necessary  to  assume,  with  MargoUooth, 
that  the  author,  like  Abu'l  Ala^  Mi 
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sorted  to  a  sprinkliiw  of  tnous  utterances  to 
conceaf  his  heresy.  It  would  be  natural  for  a 
Hebrew  sage,  particularly  if  he  wrote  in  the 
name  of  Solomon,  to  indulge  his  taste  for  quot- 
ing wise  saws,  even  if  they  fitted  loosely  in  the 
context,  and  to  ^ve  to  some  sayingrs  a  subtle 
turn.  Aside  from  the  epilogue  and  a  limited 
number  of  glosses  in  the  text,  Ecclesiastes  is 
probably  the  woric  of  one  author,  who,  how- 
ever, quoted  some  songs  and  sayings  of  others. 
According  to  Jewish  and  Christian  tradition 
the  book  was  written  by  Solomon.  The  Tal- 
mudic  statement  ('Baba  bathra'  15a)  that  the 
men  of  Hezekiah  wrote  it,  probably  suggests 
only  some  kind  of  editorial  activity.  Even  the 
heretics  mentioned  by  Fhilastrius  of  Brescia, 
Theodore  of  Mopsuestia,  who  was  condemned 
by  die  Fifth  Ecumenic  Council  for  failing  to' 
recognize  its  divine  inspiration,  and  Abu'I  Faraj 
Bar  Hebraus,  who  held  a  similar  view,  did  not 
doubt  the  Solomonic  authorship.  This  was 
apparently  first  done  by  Luther  ('Vorrede  Buf 
die  Biicher  Salomonis'  1524;  'Tischreden*  IV, 
400);  Grotius  (1644);  Lc  Cterc  (1685);  Von 
der  Hardt  (1716);  Lowth  (1753);  Voltaire 
{1759;  1769)  ;  Gibbon  ('Decline  and  Fall  of  the 
Roman  Empire'  c.  xli;  1776-88):  Eichhorn 
(1779);  Herder  (1780)  ■  Doederlem  (1784); 
Zirkef  (1792)  :  J.  Jahn  (1/93)  ;  J.  E.  C.  Schmidt 
<1794);  Nachtigall  (1798);  Bergst  (1799); 
Bertholdt  (1815);  Umbreit  (1818);  Rosen- 
muller  (1830)  ;  Roster  (1831)  ;  Knobel  (1836)  ; 
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Ewald  (1837);  Herbst  (iSAO) ;  Hitzig  (1847), 
and  a  host  of  later  inteirreters,  including  con- 
servative Protestants  like  Hengstenberg,  Vai- 
hinger,  Havernick,  Keil  Stuart,  Zoeckler,  Cox, 
ana  Wright;  Jewish  scholars  like  Geiger,  Luz- 
lalo,  Griitz,  Herif  eld,  Seinecke,  and  Derenbourg, 
and  such  Catholic  interpreters  as  Zirkel,  Jahn, 
Herbst,  Movers,  Cardinal  Newman,  Veith, 
Kaulen,  Bickell,  Grimme,  Loisy,  Von  Hiigel, 
Zenner,  Durand,  PraL  Zapletal,  Gigol,  and 
Peters.  The  traditional  view  has  been  recently 
defended  by  Wordsworth,  Milman,  Glaire, 
Pusey,  Wangemann,  Hahn,  BShl,  Bullock, 
Schafer,  Von  Essen,  Lesetre,  Gietmann,  and 
Corneiy,  but  on  insumcient  grounds. 

It  has  been  urged  against  the  traditional 
^ew  that  the  pretended  Solomon  sa;^s;  'I  was 
king  over  Israel  in  Jerusalem*  (i,  12),  'I 
have  gotten  me  great  wisdom  above  all  that 
were  before  me  oyer  Jerusalem*  (i,  16)  and 
*I  was  great  and  increased  more  than  all  that 
were  before  me  in  Jerusalem*  (ii,  9) ;  that  he 
complains  of  wickedness  in  the  place  of  judg- 
ment (iii,  16),  oppression  with  no  comtoner 
(iv,  1),  tyranny  and  corruption  of  judges 
(v,  8;  vii,  7)  and  the  dangers  of  espionage 
(x,  20)  ;  and  that  there  is  no  sign  of  repentance 
or  warning  against  idolatry.  In  view  of  Ps. 
Ixxxviii,  4  it  is  quite  possible  that  we  should 
translate  •!,  Qohelcth.  am  king  over  Israel  in 
Jerusalem,'  though  Solomon  himself  would  cer- 
tainly not  have  used  the  verb  at  all  any  more 
than  the  form  of  the  pronoun  employed  There 
would  be  no  improprietv  in  Solomon  mentioning 
his  capital.  Nor  would  there  be  any  psychological 
improbability  in  a  reference  by  Solomon  to  his 
great  wealtii  and  wisdom,  so  much  admired  by 
flie  Queen  of  Sheba,  or  his  comparing  himself 
with' former  kings  in  Jerusalem  of  whom  we  are 
beginning  to  learn  something,  even  though 
Jerome  observes  that  it  is  not  greatly  to  his 
glory  fliat  he  boasts  his  superiority  over  his 


father.  It  is  not  clear  why  a  wise  Idi^  should 
have  hesitated  to  express  his  syimiatny_  with 
the  poor  and  oppressed,  and  his  indignation  at 
the  corruption  ot  judges,,  or  should  have  failed 
to  recognize  the  limitations  of  royal  power  to 
alleviate  social  distress  and  prevent  such  insur- 
rections as  troubled  his  reign.  There  is  no 
evidence  tfiat  Solomon  repented  of  his  sins  or 
regarded  his  polygamy  and  worship  of  other 
gods  as  sins.  The  Chronicler,  who  made  other 
kings  repent,  left  out  of  his  record  the  deeds 
of  Solomon  of  which  he  disapproved.  The 
most  important  arguments  against  the  Solo- 
monic authorship  have  been  derived  from  the 
language,  style,  and  thought  of  the  book.  It  is 
not  merely  Hie  vocabulary,  with  its  Persian  and 
Aramaic  words,  and  Hebrew  terms  occurring 
as  a  rule  only  ui  post- Christian  times,  but  the 
regular  use  of  the  shorter  relative,  the  form  of 
pronouns,  prepositions  and  conjunctions,  the 
abandonment  of  the  characteristic  tvaw  consecu- 
tive, in  general  the  deteriorated  syntax  and  the 
cumbrous  construction  of  sentences  clearly 
point  to  the  latest  stage  of  biblical  Hebrew. 
This  development  has  obviously  advanced  be- 
yond that  found  in  Daniel,  Chronicles  and 
Esther.  Neither  the  Hebrew  of  EcclesiasticlU 
nor  diat  of  the  Zadokite  documents  (c  100 B.c) 
reveal  so  much  aiSnity  with  the  language  of 
the  Mishna.  Even  when  the  difference  of  sub- 
ject matter  is  duly  considered,  the  style  ia 
widely  removed  from  that  of  the  Law  and  the 
Prophets,  and  there  is  a  marked  change  even 
from  that  of  such  late  books  as  Job  and 
Proverbs. 

With  some  scholars  one  of  the  determinmg 
(actors  in  asstgriing  a  ver^  late  date  has  been 
the  assumed  influence  of  Greek  thought  in  gen- 
eral, or  specifically  that  of  some  of  the  philo- 
sophical schools.  Such  an  influence  seems  to 
have  been  felt  by  Luther.  Zirkel  pointed  out 
what  seemed  to  him  translations  of  Greek 
phrases,  and  in  the  case  of  some  of  these  he 
was  probably  right.  Especially  Tyler  and 
Flamptre  have  endeavored  to  show  the  presence 
of  ideas  peculiar  to  the  Peripatetic,  Stoic,  and 
Epicurean  schools,  and  Ed.  Pfleiderer  that  of 
Heraclitian  conceptions.  The  objection  that 
some  notions  equally  or  more  characteristic  of 
these  schools  are  absent,  or  that  a  somewhat 
strained  interpretation  has  now  and  then  been 
resorted  to,  is  not  altogether  sufficient  to  off- 
set the  impression  of  their  arguments.  A  cet^ 
tain  eclecticism  is  to  be  expected;  a  grafting  of 
new  ideas  on  a  traditional  conception  of  life  is 
unmistakable,  and  the  author  can  scarcely  be 
regarded  as  a  logical  thinker.  Havet  called  at- 
tention to  some  striking  similarities  between 
passages  in  Ecclesiastes  and  the  Festal  Dirge 
ascribed  to  a  king  of  the  11th  dynasty,  published 
by  Goodwin  ('Records  of  the  Past,'  1st  series, 
iv,  115ff)  and  the  Song  of  the  Harper  from  the 
Ifilh  dynasty,  pubUshed  by  Stern  (id.  vi, 
127ff),  and  Grimme  noted  the  analogy  of  senti- 
ment and  language  to  a  cuneiform  document  of 
the  Hammurapi  period,  published  by  Meissner 
{*Mitteilungen  der  Vorderasiatischen  Gesell- 
sehaft,>  1902),  quoted  also  by  Barton  to  show 
that  Ecclesiastes  developed  motives  early  extant 
in  Semitic  thought.  But  such  expressions  of  sen- 
timents common  not  only  to  Semites  and  Egyp- 
tians but  to  men  of  all  lands  and  ages  in  certain 
moods  do  not  constitute  the  most  significant 
points  indicated  by  Tyler  and  Plumptre.    Dillon 
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finds  analogies  to  Buddhist  ideas;  but  Mar- 
Eoliouth  ri^tly  queries  why  there  should  have 
been  so  little  of  this,  if  there  had  been  any 
knowledge  at  all  of  the  conKeoial  thought  of 
India.  The  moderate  view  of  Kuenen,  Kleinert, 
Cornill,  and  Cheyne,  who  find  a  general  ac- 
quaintance with  Greek  ideas  that  were  in  the  air 
in  the  Hellenistic  age  rather  than  an  attachment 
to  a  particular  school,  seems  to  commend  itself. 

Tne  text  of  the  book  has  been  closely 
scrutinized  for  possible  historical  references  that 
might  throw  light  upon  the  real  author  and  his 
time.  Luther  thought  of  Sirach  as  the  author, 
Grotius  of  Zerubbabel,  Von  der  Hardt  of 
Joshua  ben  Joiada,  Lcimdiirfer  of  Simon  ben 
Shetach,  Winckler  of  Alcimus  and  Gritnine  of 
Jehoiachin.  But  this  search  for  his  name  is  an 
unprofitable  "chasing  after  wind."  Hitdg  saw 
in  IV.  I3fF ;  x,  16f  allusions  to  Ptolemy  IV  and 
Ptolemy  V;  Gratz  to  Herod  the  Great  and  his 
son  Alexander ;  Winckler  to  Antiochus  IV  and 
Demetrius  I ;  Haupt  to  Antiochus  IV  and 
Alexander  Balas ;  Barton  to  Ptolemy  IV, 
Ptolemy  V  and  Antiochus  III  (so  Uready 
Bottcher,  'Neue  Aehrenlese,*  186S).  Haupt's 
conjecture  is  most  probable.  The  little  city 
saved  by  a  poor  wise  man  (ix,  14S)  was  sup- 
posed by  Hitiig  to  be  Dor,  though  Oie  account 
m  Polybius  v,  66,  would  then  have  to  be  in  im- 
portant respects  supplemented  by  that  of  Ec- 
clesiastes.  Ewald  thought  of  Athens  and  The- 
mistocles,  Friedlander  of  Syracuse  and  Archi- 
medes, though  neither  of  these  places  could  be 
spoken  of  as  a  little  city,  and  neither  of  these 
men  was  soon  forgotten.  Haupt  supposed 
Bethsura  was  meant  (1  Mace,  vi,  31il;  2  Mace., 
xiii,  19f).  This  is  not  improbable,  though  in 
that  case  also  the  remark  of  Ecclesiastes  that 
"no  one  remembered  that  poor  man*  would  be 
justified  by  the  silence  oi  the  historians.  While 
many  scholars  in  the  early  part  of  the  19th 
century  assigned  the  book  to  the  Persian  period, 
the  great  majority  in  recent  times  have  reached 
the  conclusion  thai  it  must  have  been  written 
about  200  B.C.  Zirkel,  Renan,  Kleinert,  Winck- 
ler. Leimdorfer,  Haupt,  Schmidt,  and  Peters 
would  descetid  still  another  century.  To  this 
the  objection  has  been  made  that  Jesus  son  of 
Sirach  was  familiar  with  Ecclesiastes.  But  none 
of  the  passages  that  led  Noldeke  somewhat  hesi- 
tatingly to  <£ange  his  former  view  on  this  point 
is  at  all  conclusive,  as  Peters  has  shown,  and 
those  adduced  by  others  in  addition  have  little 
weight.  Less  probability  attaches  to  the  con- 
jecture of  Gratz,  adopted  by  Havet  and  Cheirne, 
that  the  book  was  written  in  the  time  of  Herod 
the  Great  The  scruples  in  regard  to  oath- 
taking  would  be  as  characteristic  of  the  Essenes 
in  the  time  of  Alexander  Jannaeus  as  later. 
Ecclesiastes  may  have  written  his  work  c.  100  B.C 

That  the  book,  though  substantially  written . 
in  prose,  contains  some  scraps  of  poetry  was 
seen  by  Desvoeux  in  1760,  and  Lowth  inclined 
to  the  same  view  in  the  second  edition  of  his 
'Prselectiones,'  1763.  Nachtigall  attempted  to 
show  a  strophic  structure  throughout,  and 
Koster  assumed  that  the  entire  book  was  writ- 
ten in  the  parallelisms  characteristic  of  Hebrew 
poetry,  Ewald  returned  to  the  idea  that  certain 
parts  only  had  this  literary  form.  Eterenbourg 
supposed  that  reminiscences  of  a  rich  anoph- 
thegmatic  literature  were  occasionally  inter- 
spersed by  the  author  after  the  fashion  of  the 
poetic  fragments  introduced  io  tiieir  works  by 


Aratuc    writers;    and    Renan    recogiiized    die 

metrical  character  of  these  insertions  and,  in 
rendering  them,  imitated  the  style  of  the  ancient 
quatrains  and  rhymed  proverbs  of  Marculfe, 
Pibrac,  and  Chatonnet.  Grimme  (Zeitichrift 
der  Deutschen  Morgeuliindischen  CefelUchafl, 
1897)  assumed  that  the  whole  book  (except  lii, 
13,  14)  was  written  in  metrical  form.  Sounidt 
(in  The  Coming  Age,  1899)  maintained  that  the 
'Song  of  Youth  and  Age*  (xi,  7-xii,  7  except 
some  interpolations)  was  an  elegiac  poem  in  a 
regular  metre  quoted  by  the  author.  Sievcrs 
('Metrische  Studien>  1901)  treated  i  and  ii  as 
poetry.  Zaptetal  and,  indqiendently.  Haunt  in 
1904  reached  the  conclusion  that  practical^  all 
parts  of  the  book  were  written  in  metric  form. 
The  contention  of  Genung  and  many  other 
scholars  that  the  work  is  throughout  written  in 
prose  can  scarcely  be  maintained.  While  a 
large  part  seems  to  present  to  us  a  prose  strug- 
gling to  free  itself  from  the  traditional  vehicle 
of  gnomic  literature  and  create  an  instrument 
more  suitable  for  philosophical  discussion,  the 
marks  of  poetic  diction  are  unmistakable,  not 
only  when  the  author  enriches  his  work  with 
quotations,  but  also  when  be  feels  the  demand 
of  a  more  elevated  style. 

Concerning  the  purpose  and  character  of  the 
book  there  has  been  much  difference  of  opinion. 
Jerome  who  read  it  to  Blesilla  and  wrote  hb 
commentary  at  her  suggestion  regarded  it  as 
intended  to  show  the  worthlessness  of  mundane 
existence  and  to  bring  home  the  need  of  an 
eternal  life.  This  was  typical  of  early  interpre- 
tation. Some  mediieval  Jewish  exegetes  recog- 
nized in  it  a  serious  testing  of  the  foundations 
of  belief  and  were  encouraged  by  it  to  philo- 
sop)iic3l  spectdation.  Luther  laid  stress  on  the 
injunctions  to  a  simple  enjoyment  of  the 
pleasures  of  life  in  the  fear  of  God.  But  the 
dominant  note  of  sadness  in  reflecting  upon  the 
transiloiy  and  apparently  profitless  course  of 
man's  life  and  the  hopelessness  of  any  future 
reward  could  not  be  missed  when  the  allegoriz- 
ing tendencies  were  discarded  and  the  literal 
sense  alone  was  sought.  Hence  the  impression 
of  a  pervading  pessimism  and  scepticism  that 
appealed  to  Voltaire  who  re^rded  it  as  *un 
monument  precieux*  and  dedicated  his  render- 
ing of  it  in  verse  to  Madame  Pompadour  and 
Frederic  the  Great;  to  Heinrich  Heine  who 
styled  it  "Das  Hohelied  der  Skepsis" ;  to  Eduard 
von  Hartmann  ('Das  Liei  vom  Ewigen.'  1889) 
who  defined  it  as  *ein  Brevier  des  aJlermodem- 
sten  Materialismus  und  der  aussersten  Blasirt- 
heit" ;  and  to  Renan  who  called  it  "un  des 
ouvrages  des  plus  charmants  que  nous  ait  1egu£s 
rantiquite.*  Theologians  like  De  Wette,  Kno- 
bel,  Umbreit,  Bruch,  and  Ptumptre  empha^ied 
its  scepticism.  But  whatever  influence  of  Greek 
philosophy  or  free  and  fearless  speculation  may 
have  been  felt  in  the  book,  the  frequent  mendoa 
of  God  did  not  seem  to  allow  the  inference  that 
the  author  had  lost  completely  his  childhood's 
faith.  The  careful  avoidance  of  the  name 
Yahwe  is  indeed,  as  Ber^t  saw,  a  si^  of  a  late 
date,  but  not  of  a  diminished  faith  in  a  living 
God,  as  many  of  the  Psalms  and  Daniel  prove. 
It  is  important,  however,  to  notice  the  character 
of  his  references  to  God.  A  certain  resentment 
against  the  power  of  God,  checking  with  ap- 
parent jealousv  every  effort  of  man.  has  been 
discerned  by  McDonald  and  others.  *At  bottom 
more  religious,*  says  Renan,  *the  aulbor  of  Job 
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is  more  audacious  in  bis  lanfpia^;  Qohdetb  has 
no  longer  the  strength  to  be  indignant  at  God;  it . 
is  ■  so  nseless.»  Kleinert  observes  that  ihe 
thought  of  an  immanence  of  the  supramundane 
God  m  the  world  and  in  history,  the  heroic  con- 
fidence, the  expectation  of  impending  judgment, 
the  imiierishftble  hope,  the  fervent  prayer,  the 
sense  of  sin  and  the  need  of  atonement  are 
gone ;  there  are  no  anthropomorphisms,  but 
neither  is  there  anif  breath  of  warm  life ;  the 
conception  of  an  inscrutable  and  inexorable 
omnipotence  approaches  the  lifelessness  of  Fate. 
It  is  true  that  the  attitude  of  Ecdesiastes 
toward  death  does  not  differ  essentially  from 
that  of  his  ancestors.  But  the  question :  "Who 
knows  whether  the  spirit  of  the  sons  of  man 
goes  upward  and  whether  the  spirit  of  the  beast 
goes  downward  lo  the  earth?"  seems  to  show 
that  the  somewhat  strenuous  denials  o£  immor- 
tality are  made  in  view  of  contemporary  asser- 
tions, probably  reflecting  foreign  speculation, 
that  the  spirit  does  not  go  down  to  Sheol,  but 
up  into  the  empyrean.  The  recognition  of  a 
fixed  cosmic  order  does  not  lead  to  a  discussion 
of  the  freedom  of  the  will:  good  counsel  is 
riven  on  the  assumption  that,  within  certain 
Pimits,  man  can  determine  his  own  conduct 
Against  the  conception  that  theoretically  Ec- 
desiastes reaches  no  other  conclusion  than  that 
of  the  essentia!  worthlessness  of  existence  and 
that,  in  view  of  this,  he  adopts  an  opportunist 
hedonism,  Genung  strongly  emphasises  his 
scientific  spirit,  advancing  by  the  inductive 
method  in  the  search  for  truth,  his  restraint 
when  confronted  with  theories  still  lacking  a 
basis  of  verifiable  fact,  his  discernment  of  rela- 
tive values,  and  his  stress  upon  character  and 
recognition  of  the  intrinsic  importance  of  work 
and  pleasure.  There  is  much  justice  in  these 
observations,  even  if  at  times  they  leave  the  im- 
pression of  a  subtlety  that  discovers  aims  and 
ideas  which  may  not  have  been  present  in  the 
author's  mind.  Struck  by  the  circumstance  that 
in  the  proto-canonical  books  "from  Genesis  to 
Paul"  tne  fall  of  man  is  not  mentioned  except 
by  Ecdesiastes  (vii.  29),  McDonald  has  assigned 
to  this  doctrine,  which  appears  to  be  as  casually 
referred  to,  if  at  all,  as  in  EcclesiastJcus  xxv, 
24,  or  Wisdom  of  Solomon  ii,  23,  24,  a  larger 
place  than  seems  to  be  warranted  by  the  rest  of 
the  hook.  The  value  of  the  poetic  insertions  has 
long  been  recognized.  In  the  Song  of  Youth 
ana  Age  with  which  the  work  fitly  closes,  the 
deep  sense  of  the  desirability  of  life,  the  in- 
trinsic worth  of  human  existence,  adds  to  the 
pathos :  it  touches  every  heart  because  it  sings 
the  universal  fate  of  man ;  it  is  at  once  a  chant 
of  death's  advance  even  in  the  midst  of  life  and 
life's  affirmation  of  its  joy  even  in  full  view  of 
death. 

Bibtiopraphy.— The  commentaries  by  Greg- 
ory of  Neo  CKSarea,  Gregory  of  Nyssa,  Greg- 
ory J,  Jerome,  Olympiodorus ;  Rhabanus  Mau- 
njs,  Bonaventura,  Lyranus;  Abu  AH  Jepheth, 
Rashi,  Ibn  Ezra,  Ibn  Ghiyyat,  Tanchum  Jerus- 
halmi,  Baruch  ibn  Baruch;  Brentius,  Luther, 
Melanchthon,  Beza;  Maldonaius,  Jansenius  of 
Gand,  Pineda,  a  Lapide,  Drusius,  Grot i us, 
Mercer,  Geicr,  Yeard,  Sebastian  Schmidt.  Cal- 
"lel,  Hardouin,  Le  Cierc,  Desvoeux, .  Moses 
Mendelsohn.  Van  der  Palm,  Doederlein,  Spohn, 
Zirkel,  J.  E.  C  Schmidt,  Nachtigall.  Bergst, 
Umbreit  Rosenmiiller,  Koster,  Knobel,  Ewald, 
Herafdd,  Hitzig,   Heiligstedt,  Stuart,   Burger, 


Els  tor.  Wangemann,  Von  Essen,  Vailunger, 
Hengstenbeig,  Hafan,  Ginsburg,  Noyes,  Zoduer, 
Kleinert^  Casteili,  Grati,  Delitisch.  Tyler, 
Motais,  Lesetre,  Bullocic  Renan.  Wright,  Now- 
ack,  Plumptre,   Cox,   Salmon,  Wildeboer,  Giet- 


Kuenen,  Kcil,  Vatke,  Kaulen,  Lesetre,  Comely, 
Konig,  Comill,  Baudissin,  Sellin  Budde,  Gau- 
tier,  Gigot,  Bennett,  Gray,  and  Moore.  LeClerc, 


de  libro  CohcIeth>  (1716);  Rambach,  J.J.  in 
Michaelis,  J.  H.,  'Annotationes  uberiores  m  V. 
T.'  (ira)) ;  MichaeUs,  J.  D.,  'Poetischer 
Entwurf  der  Gedanken  des  Predigerbucha> 
(1751)  ;  Lowth,  R.,  "Prseleetiones  de  sacra  poed 
Hebrjeorum'  (17S3);  Voltaire,  J.  F.  M.  Arouet 
de.  'Pricis  de  TEcdesiaste'  {1759):  'Salo- 
raon'  (1769)  ;  Bergst,  B.  H.,  in  Eichhom's 
Allgemeine  Bibliothek  (1801);  Geiger,  A.,  in 
Judische  Zeitschrift  (1862)  ;  Gratz,  H.,  in 
Monatsichrift  des  Judeniams  (1869);  Deren- 
bourg,  J.,  in  Revue  des  itudes  juives  (1880); 
Van  Umburg-Brouwer,  P.  A.  S.,  in  De  Tijd- 
sbiegel  (1870)  ;  Havet,  E.,  'Le  christianisme> 
llSra)  ;  Palm,  A.,  'Cohelet'  (188S)  ;  Pfleiderer, 
E,  'Die  Philosophic  des  Heraklit'  (1886) ;  New- 


;  Cheyne,T.  K.,  'Job 

and  Solomon'  (1887)  ;  Uenzel,  S..  'Der  griech- 
ische  Einfluss  auf  den  Prediger'  (1889) ; 
Euringer,  S.,  'Der  Masorahtext  des  Koheleth' 
(1890);  Lods,  A.,  'L'Ecdisiaste  cl  la  philoso- 

5 hie  grecque'  (1891);  Leimdorfer  D  'Kohe- 
:t  im  Lichte  der  Geschichte'  f  1892) ;  Dillmann, 
A.,  in  Siteungsberichte  der  Akademie  der  Wis- 
senschaften  su  Berlin  (1892) ;  Klostermann,  A., 
'DeJibri  Cohdet  versioneAIexandrina'  (1892)  ; 
Haunt,  P.,  'The  Book  of  Ecdesiastes'  (1894): 
id..  '^fCohdeth  oder  Wellschmerz  in  der  Bibel* 
(1905)  ;  Dillon,  E.  J.,  'The  Skeptics  of  the  Old 
Testament'  (189S);  Winckler  H.,  'Altorien- 
talische  Forschungen'  (1896)  ;  Kuiper,  A.  IC,  in 
Theotogisch  Tijdschrift  (1899)  ;  Barthancr,  W., 
'Optimismus  und  Pessimismus  im  Buche 
Kohdet'  (1900)  ;  Condamin,  A.,  in  Revue  Bib- 
lique   (1899,   1900);  Noldeke.  T.,  in  Zeitschrift 

Sr  allteslamentUcke  Wissenschafl  (1900) ; 
argoliouth,  D.  S„  'Ecdesiastes'  (1903); 
Grimme,  H.,  in  Orientolistisehe  Lilerafitrteitung 
(1905)  ;  Kleinert,  P.,  in  Theologische  Studien 
uttd  kritiken  (1909);  Kamenetzlo',  A.  S,,  in 
Zeitschrift  fur  alttestamenlliche  Wissensehaft 
(1909)  ;  McDonald,  D.  B,,  in  'A  Standard  Bible 
Dictionary'  (1909)  ;  Schmidt,  N.,  'The  Mes- 
sages of  the  Poets'  (1911);  Fowler,  H.  T.,  <A 
History  of  the  Literature  of  Ancient  Israel' 
(1912);  Reider,  J.,  'Prolegomena  to  Aqmla* 
(19161;  Creelman,  H.,  'An  Introduction  to  the 
Old  Testament'  (1917);  Buttenwieser,  M.,  in 
Journal  of  BibKeal  Literature   (1917). 

Nathaniel  Schmiot, 
Professor  of  Semitic  Languages  and  Literatures, 
CorneU  University. 

ECCLESIASTICAL  ARCHITECTUKE. 
See  Architectube  ;  Byzantine  Auchitkl'itjme  ; 
Roman  Abchitecture. 

ECCLESIASTICAL  ART.  The  science 
of  ecclesiology  consists  of  two  entirdy  distinct 
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and  separate  branches  of  relipous  wort  One 
of  these  concerns  itself  with  the  organiiation 
and  development  of  the  Church  body,  the  polity 
of  the  Church  comnmnity,  all  from  the  side- 
point  of  the  clergy  or  prelates.  The  second 
branch  of  ecclcsiology  treats  of  Christian 
church  edifices,  the  churches'  contents,  including 
alt  that  goes  into  the  furnishing:  of  the  Interior 
of  the  building',  such  as  its  decoration,  every- 
thing that  pertains  to  the  material  or  articles 
used  in  the  religious  ceremonies.  This  article 
devotes  itself  entirely  to  the  category  of  sub- 
jects pertaining  to  the  latter  branch  of  eedesi- 
ology.  Few  writers  appear  to  have  attacked 
this  subject  as  a  whole  in  a  monograph.  The 
sculptured  mural  decorations  of  the  different 
periods  have  been  expatiated  on  in  works  on 
■Christian  Architecture*;  the  sculptured  statu- 
ary and  bas-reliefs  of  the  world's  Christian 
churches  have  been  written  on  by  laymen  and 
clerics  under  (he  title  of  'Christian  Icono- 
graphy*; the  painted  mural,  altar  and  other 
polychrome  decoration  of  Christendom's 
churches  has  been  treated  by  worics  on 
•Christian  Art*  Church  furniture  has  found 
numerous  writers  to  expound  the  topic  of  the 
construaion  and  carved  decoration  of  altars, 
pulpits,  choir-stalls,  altar  services,  embroid' 
ered  art  work  on  priestly  vestments,  deco- 
rative lifting  apparatus,  etc.  Many  of  such 
works  are  written  in  a  lucid  and  popular 
style,  devoid  of  all  clerical  Latin  terms  unin- 
telligible to  the  lay  reader.  But  the  works 
entitled  'Christian  Art"  include  in  their  text 
and  illustrations  paintings  and  sculpture  de- 
picting religious  subjects  created  for  public 
buildings  other  than  ecclesiastical,  such  as 
courts  of  justice,  city  halls,  public  galleries, 
etc.  _As  the  entire  subject  of  Ecclesiastical 
Art  in  its  various  branches  is  quite  volumi- 
nously covered  in  the  volumes  of  the  Encyclo- 
pedia AUEBiCANA,  this  article  necessarily  avoids 
long  repetitions  of  such  treatments.  Articles 
on  the  church  edifices,  their  groundplans, 
fagades,  etc.,  will  be  found  under  the  difterent 
specific  titles  as  cross-referenced  in  the  body 
of  the  text,  such  as  A«chitecture,  Rouak- 
esque;  Basilica i  Byzantine  Architectijiie, 
etc  'The  same  can  be  said  of  altars  and  their 
furnishing,  which  are  fully  discussed  under  the 
titles  Altab;  Chalice;  Corona;  Chandelier; 
CxossEs  AND  Crucifixes;  Costuue,  Ecclesi- 
astical; Art  Enamels,  etc 

An  exceedinriy  interesting  feature  that  con- 
fronts the  student  of  ecclesiastical  art  is  the 
fact  that  practically  all  art  talent  of  Christen- 
dom up  to,  and  perhaps  includve  of,  the  14th 
century  was  defeated  to  the  Church.  And 
until  the  last  few  years  of  the  Middle  Ages  all 
art  was  either  carried  on  by  the  Church  or 
under  the  supervision  of  the  clergy.  Much  of 
the  early  art  work  was  created  in  the  cloisters 
(manuscript  writing  and  illumination  exclu- 
sively, of  course)  by  the  monastic  orders.  And 
under  the  tutelage  and  patronage  of  such  prel- 
ates as  Ahhi  Suger  and  Saint  Eltn  of  Franc^ 
Bishop  Bemwara  of  Germany,  etc,  schools  of 
art  were  established  and  the  Fine  Arts  sus- 
tained while  all  the  lay  world  was  battling  in 
dynastic  and  baronial  feuds. 

Art  of  the  Citacombs  and  of  the  Primitive 
ChriatiMns, — The  more  distinguished  among  the 
early  Christian  dwellers  in  Rome  receiyed  in- 


terment in  the  Catacombs  in  spedalh  contrived 
chapels  dug  out  from  the  sides  of  the  innp- 
merable  subterranean  passageways  of  the  vast 
series  of  excavated  galleries  then  existing. 
These  mortuary  chapels  usually  took  as  ground 
plan  a  Greek  cross  1+)  ;  the  roof  was  scooped 
out  to  form  a  dome  or  cupola  (generally 
painted  over  in  blue) ,  the  entrance  of  the 
recess  was  surmounted  by  conch-shells,  the 
sides  covered  with  symbols  and  devices  of 
Christianity.  (See  Syubousm).  In  the  re- 
cessed spaces  dug  out  at  the  extremity  and  . 
two  sides  were  placed  the  sarcopj^gi  of 
confessors,  bishops,  martyrs,  etc  The  sar- 
cophagus at  the  furthest  end  was  used  as  an 
altar  or  communion  table.  There  are  a  number 
of  these  in  the  Catacombs  of  Rome.     These 


forgotten  for  many  years  after  Constantine  I 
was  converted  and  the  secret  assemblage  of  the 
persecuted  believers  became  unnecessary.  In 
1578,  by  accident,  the  presence  of  these  under- 
grouna  passages  was  discovered  by  laborers  and 
public  interest  was  excited  to  investigate  these 
very  ancient  remains.  Antonio  Bosio  spent  3S 
years  exploring  the  intricate  cavernous  laby- 
rinth and  making  plans  of  its  ramifications 
and  producing  copies  of  sculptures  and  paint- 
ings; the  work  resulted  in  the  monumental 
<Roma  sotlerranea'  (1632),  Aringhi  (1659) 
and  others  continued  the  work.  These  acts  of 
devotion  preserved  to  us  a  view  of  these  in- 
teresting works  which  have  since  decayed  and 
perished.  With  the  freedom  of  worship  ac- 
corded the  Christians  by  Constantine  grew  up, 
by  the  4th  century,  three  forms  of  buildings 
in    which    to    perform    religious    ceremonies : 


parted.*  'The  architectural  plan  adopted  for  a 
building  in  which  the  devout  could  worship  viras 
that  of  the  pagan  basilica  (see  Basilica)  vrith 
its  alrium  ffront  court),  narlhex  or  ^rtico, 
nave,  eanceOum  (choir),  ambont  (pulpit  widi 
entrances  on  both  aides),  'triumphal  arch* 
(entrance  to  sanctuan)_,  transept,  presbytery 
(sanctuary) ,  altar,  abtii  (tribune)  with  its 
bishop's  throne  {sitggeit%is) ,  side  aisles.  A 
crypt  beneath  the  sanctuary  contained  the  tomb 
or  shrine  of  the  saint  or  martyr  to  whom  the 
church  was  dedicated.  It  is  frequently  claimed 
by  authorities  that  this  crypt  was  adaed  to  the 
pagan  plan  of  basilica  as  reminder  of  the  cata- 
comb location  of  the  first  Christian  church;  in 
fact,  a  number  of  the  early  churches  had  preten- 
tious subterranean  quarters  for  worship.  The 
steeples  were  later  additions  of  the  Lombard 
architects  about  the  8th  century^  when  belts 
were  introduced  from  Greece.  Some  writers 
recognize  a  resemblance  in  the  early  baptisteries 
to  the  ancient  Roman  baths.  Mostly  they  are 
octagonal  buildings.  Some  claim  that  the  octa- 
gon form  is  symbolic  of  regeneration;  very  ap- 
propriate for  the  rite  of  regeneration  by  bap- 
tism. By  early  orientation  the  baptisteries  were 
placed  in  front  of  the  central  entrance  to  the 
cathedral;  symbolic  of  the  initiation  before  en- 
trance in  the  Church  (see  BAi-nSTnY).  The 
font  was  located  in  the  centre  of  the  building, 
which  was  surmounted  by  a  dome.  The  font 
was  reached  by  descending  three  atepi  to  die 
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shallow  octagonal  basin ;  the  eariy  rite  was  one 

of  submersion.  Even  when  tbey  built  baptis- 
teries in  circular  Form  the  font  persisted  in  its 
octagonal  shape.  Baptisteries  continued  to  be 
distinct,  if  not  always  detached,  buildings  for 
eight  centuries  after  Conslantine's  time,  but 
later  the  fonts  (still  octagonal)  were  placed  Jn 
the  church  near  the  main  entrance  to  maintain 
the  i<Jea  of  initiation  lo  the  convert. 

Funeral  chapels  were  a  common  purtenance 
of  the  church  buildings,  but  have  long  since 
become  obsolete  and  the  old  structures  have 
decayed,  so  we  know  little  of  them.  They  were 
termed  memorite  and  commemorated  certain 
saints  or  martyrs.  Two  extant  (both  at  Ra- 
venna) are  the  mausoleum  erected  by  Gall  a 
Placida  for  the  remains  of  herself  and  her  two 
sons,  the  Emperors  Honorius  and  Valentinian ; 
the  other  erected  to  the  memory  of  Theodoric 
the  Goth,  raised  by  his  daughter  Amalasuntha. 
Most  of  the  an  productions  of  the  catacombs 
and  ancient  Christian  Rome  have  been  obliter- 
ated by  time,  the  extant  remnants  are  in  the 
Museum  Chrislianum  (Vatican)  and  in  the 
descriptive  work  'Roma  Solterranea.*  Art 
compositions  were  mostly  confined  to  symbol- 
ism. Our  Saviour,  the  Good  Shepherd,  is  foimd 
invariably  depicted  in  the  central  space  in  the 
Catacomb  domes,  the  others  distributed  around 
the  walls.  There  were  the  Saviour  on  the  Sym- 
bolic rock,  or  mountain  of  Paradise  with  four 
rivers  (mostly  found  on  fronts  of  sarcopha^)  ; 
•The  Fall,*  Adam  and  Eve  standing  to  ri^ht 
and  left  of  the  Tree  of  Knowledge,  round  which 
the  Serpent  coils ;  Noah  and  the  Ark ;  Abra- 
ham's sacrifice;  Passage  of  the  Red  Sea;  Moses 
Striking  the  Rock;  Jonah  swallowed  by  the 
Whale ;  Jonah  disgorged ;  Daniel  in  the  Lions' 
Den;  the  Nativity;  Adoration  of  the  Magi; 
Saviour  turning  Water  into  Wine,  etc.  Some 
40  have  traditional  form.  These  pictures  were 
continued  by  (he  Latin  Church  in  sculpture  and 
painting  for  many  a^es,  probably  under  special 
sanction. 

Byiantine  Art.—  The  Byzantine  church  plan 
was  a  modification  of  the  Roman  basilica  (see 
Basilica)    and  we  now  have  iour  naves  of 
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pillared  avenues  instead  of  or 
equal  length  and  breadth,  at  rig 
ing  a  cross.  In  the  centre, 
terminations  of  the  naves,  aro: 
cupola.  (See  Byzantine  Architecture).  The 
Byiantine  church  edifice  was  adorned  with 
The    floor    was    paved   in    the    style 
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termed  opus  Gracanicum  (or  Graeum),  while 

finer  incrustations  covered  the  ciboria  (domes) 
and  reading  desks.  A  peculiarity  of  Byzantine 
(and  contemporary)  depiction  is  the  representa- 
tion of  personages  of  superhuman  power  being 
given  superhuman  stature.  Thus  we  see  the 
devout  paying  homage  in  diminutive  forms  and 
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the  6th  century  work  of  the  Holy  Eucharist  in 
the  basilica  of  S.  ApoUinari  di  fuori  (Ravenna)  ; 
Transfiguration  in  the  tribune  of  the  same 
church;  another  in  S.  ApoUinari  di  dentro, 
Kmes' 

..- -      —    of   tlie 

Vitali,  Ravenna.  The  mosaics  ii  .._...._ 
triumphal  arch  of  S.  Maria  Ma^ore.  Rome 
(5th  century).  Other  noted  Byzantine  mosaics 
in  Rome  are  in  S.  Pudenziana,  S.  Prassede 
(9th  century).  Two  centuries  of  war  and 
barbarism  in  Italy  intervene,  while  in  Greece 
work  was  being  done  by  such  artists .  as 
Georgius,  Pantaleo,  Nestor,  Menas, .  Symeon, 
the  Blachernx  on  the  illumination  of  the  vellum 
Menologion  for  Emperor  Basil  II  (10th  cen- 
tury), now  in  Vatican.  Beautiful  work  had 
already  been  done  on  such  manuscripts  ai 
Book  of  Joshua,   in   Vatican ;   Genesis,   m  Im- 

Grial  Library,  Vienna ;  Syriac  Gospels,  in 
lurentian  Library,  Florence.  A  9th  centUiT 
fresco  in  Byzantine  work  adorns  an  absis  wall 
in  S.  Cecilia  in  Trastevere,  Rome.  By  the  11th 
century  decadence  had  set  in,  but  fine  work 
was  done  on  such  pieces  as  the  ivory  tablets 
inserted  in  the  missals  binding  presented  to 
Bamberg  Cathedral  by  Saint  Henry  (emperor), 
now  in  Munich  Library,  and  the  bronze  gates, 
done  at  Constantinople  in  1070,  for  the  basilica 
of  S.  Paolo  fuori  le  mura  (Rome).  To  this 
period  belong  the  S,  Marco  pala  d'oro  and 
ciborium.  Byzantine  art  revived  in  the  12th 
century;  examples  arc  the  mosaic  in  San 
Clemente,  Rome  (1112);  others  in  San  Marco, 
Venice ;  in  the  tribune  of  the  Duomo  at 
Murano  and  those  at  Torcello.  The  Latin 
conquest  (1206)  and  that  of  the  Turks  (1453) 
stifled  and  killed  Byzantine  art.  Beautiful 
work  was  done  in  goldsmi thing  and  enamels 
(see  Art  Enamels;  Goldsmithinc;  for  church 
plate,  altar-pieces,  see  Altah)  ;  the  emperors 
made  great  gifts  of  such  work  to  the  dif- 
ferent churches.  Carved  ivories  show  more 
freedom  of  expression  than,  perWps,  other 
mediums.  In  viewing  the  work  of  the  Byzantine 
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artists  we  find  a  primitive  method  of  expression 
which  often  belies  ihe  perfection  of  execution. 
Draperies  are  apt  to  hang  in  folds  suggestive 
of  a  series  of  ropes;  the  facial  expression  is 


in  moldings  in  S.  Muu-Trut«veR,  Rami 


work    of    Wilipelm 
Arthur    bas-retief 


Mcrovingkn 

often  crude  to  extortion.  They  are  methods 
laid  down  rigorously  by  the  church  and  rigid 
conventions  are  still,  more  or  less,  maintained 
in  oriental  ecclesiastical  art  in  Russia  and  the 
Greek  Church. 

Romanesque  (Lombard  or  Italo-Brzan- 
tine).' — This  is  a  cruciform  ground-plan  for 
churches;  the  nave  or  arm  continumg  west 
from  the  sanctuary  is  lengthened,  transform- 
ing into  a  Latin  cross  (+)  the  former  Greek 
cross  (+)  plan.  Three  entrance  doors  are 
usual  on  Ihe  western  front,  mostly  covered 
with  sculpture.  Over  the  central  door  a  "Saint 
Catherine  wheel'  window  is  usual.  Galleries 
of  pillars  or  trefoils  range  themselves  alt 
around  beneath  the  roof's  eaves.  Galleries  of 
such  pillars  sometimes  cover  the  western  front, 
rising  tier  on  tier  reaching  even  to  the  pedi- 
ment and  engirdling  the  cupola.  They  are  mostly 
for  purely  decorative  purposes.  The  baptistery 
and  the  campanile  (bell  tower)  belonging 
to  Lombard  cathedrals  are  detached  adjuncts 
of  the  church  edifice.  The  arch  is  always  round 
in  j)urc  Lombard  architecture.  (See  Archi- 
tecture). Early  style  is  seen  in  the  facade  of 
S.  Michele  at  Pavia;  Victory  of  Saint  George 
over  central  door ;  Jonah  vomited  by  whale 
(right  and  left  doors) ;  diverse  dragons,  griffins 
eagles,  sphinxes,  snakes,  centaurs,  etc.,  all  very 
crude.  Belter  work  is  found  to  the  left  of  the 
doorway  of  S.  Zenone,  Verona  (two  warriors 
charging)  and  King  Theodoric  to  the  right. 
Next  period  improves,  as  shown  in  monsters 
introducedin  church  pillars,  often  of  admirable 
execution.  Two  lions  on  porch  of  S.  Cyriaco, 
Ancona,  perhaps  are  the  finest  in  this  style. 
Sometimes  monsters  appear  on  cathedral  roofs, 


as  the  bronze  him»ogriff  was,  that  is  now  in  the 
Campo  Santo,  Pisa.  All  this  was  Teuton  ele- 
Byzantine    influence    is    shown    in    the 

'    at    Modena:    the    King 

the  doorway  near  the 
Campanile;  story  of  S.  Gimignano  on  southern 
side  of  cathedral ;  Passion  of  Our  Lord  in  the 
chapel.  Contemporary  is  the  Last  Judgment 
bas-relief  in  the  fai;ade  of  the  cathedral  at 
Ferrara ;  Biduino's  work  (flourished  about 
1150)  over  baptistery  door  at  Pisa  ;  bronze  door 
to  Cathedral  of  Monreale  (Sicily)  by  Bonanno 
(flourished  1174-86).  Anielami's  (flourished 
1178-1206)  Deposition  in  Parma  Duomo  is 
greatl:^  admired.  Mosaicists  were  considered 
as  painters  and  held  chief  positions  in  art 
depiction  till  the  Dominicans  and  Franciscans 
patronized  the  actual  painters  —  Guido  of  Siena, 
Giunta  of  Pisa,  Cimabue  of  Florence  (master 
of  Giotto),  etc.  Guido  did  the  Madonna  of 
S.  Domenico  (1221).  Giunta  did  the  decora- 
tion of  the  Upper  Church  of  the  Franciscans 
at  Assisi.  Margaritonc  (architect,  sculptor  and 
painter)  belonged  to  this  period.  Cimabue  did 
the  Virgin  and  Child  in  the  galle^f  of  ihe 
academy,  Florence ;  worked  on  the  Assisi  Upper 
Church  fresco  decoration ;'''''  '^^  crucifix  now 
in  the  S.  Croce  sacristy,  Florence,  and  painted 
the  noted  Madonna  for  the  chapel  of  S.  Maria 
Novella.  Other  painters  were  Buffalmacco, 
Florence  (1311-SS) ;  Tomaso  de  Stefani,  Naples 
(about  1230-1310) ;  Filipo  Tesauro,  Naples 
(about  1260-1320)_;  Bertolino  of  Piacenza  and 
Niccolo  of  Reggio  (flourished  about  12C0). 
Noted  in  this  period  were  Fra.  Giacomo  da 
Turrha,  the  Cosmati,  Pieiro  Cavallini,  Andrea 
Tah,  Gaddo  Gaddi,  Andrea  Orcagna,  etc 


France. —  Nothing  remains  in  France  in  the 
way  of  church  buildings  dating  from  Ihe  4th, 
5th  and  6th  centuries.  The  only  extant  ecclesi- 
astical mementoes  in  stone  of  this  Merovingian 
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period. are  Dnmeroiis  ^ravcMaaci,  capital^  mold- 
ings, etc  A  predowi Dating  motif  in  such  carv- 
ings is  tlte  complex  interlacing  lines  like  wattle- 
work  termed  "lacertinc"  ornament.  This  method 
of  intertwining  and  curving  of  numerous  paral- 
lel lines  in  rounded  bas-relief  is  contrived  in 
gHiUockes  (opposed  waves  Jnteiiwining  to  pro- 
duce a  senes  of  drdes,  etc.).  rosettes,  even 
crosses.  Crude  foliation  and  floriforms  inter- 
iningle  with  cooTentional  bird  form*  (the  sjin- 
l>olic  peacock  is  frequent),  contorted  interlacing 
dragon  and  dog  forrat.  The  vaults  and  waits 
of  the  church  edifices  as  well  as  the  paving 
sometimes  consisted  of  mosaics.  Altars,  while 
mostly  of  atone,  were  sometimes  of  wood.  (See 
Altak).  In  the  Carjovingian  (spelled  also 
Carolingian)  period  (752-987)  the  powerful 
genius  of  Chartemagne  becomes  felt  but,  as 
Viol  let 'Ic-Duc  says,  our  ideas  of  the  primitive 
churches  are  very  vagiie  and  it  is  only  after 
the  l(hh  century  that  we  gain  some  concep- 
tion of  them.  (See  ABCHITECTtniE).  The  frag- 
ments of  ecclesiastical  stone  carving  would  mam 
it  appear  that  the  same  motifs  as  in  the  former 

Eenod  were  in  use :  the  interlaced  ornament,  the 
irds  and  other  symbolic  animals,  but  the  lot- 
en^  (diamond)  form  is  frequent.  The  treas- 
uries of  the  church  were  becoming  very  rich  in 
objects  of  art  Altar  and  ceremonial  piecej, 
such  as  chalices,  patens,  crosses  (see  Chalices, 
Crosses,  GoLDsurrHiNG,  etc.)  were  liberally 
donated  by  kings  and  nobles.  Tliese  gold  ob- 
jects were  often  encrusted  with  garnets  and 
ruby-colored  glass  paste  in  cloisons  (beiels). 
Of  such  were  the  gold  goblet  and  plateau  re- 
cently discovered  at  (bourdon  and  the  chalice 
and  paten  of  Saint  Gosiin,  bishop  of  Toul,  green 
and  blue  enamel  (see  Enamei.)  figuring  in  the 
latter.  Textile  fabrics  of  this  period  and  the 
former  are  very  rare,  most  of  those  dbcovered 
in  France  being  attribnted  to  Byrantine  manu- 
facture, but  foimd  in  a  nnmber  of  French 
ehurcha.  With  the  11th  century  we  commence 
the  socoiid  French  Romanesque  period.  As  the 
9th  century  found  but  few  of  the  Merovingian 
edifices  still  standing,  it  is  fikely  they  were 
built  of  vei7  perishable  material.  But  the 
buildings  of  the  period  in  consideration  were 
more  SlaUe,  stone  being  the  main  substance 
used.    The  prophecy  of  the  end  of  the  world 


(lOth  century)  ut  Ctuw,  Ardseh*  (Frai 


.  the  perspective  broadened.  Their 
ground  plans  differed,  many  comdng  the  form 
used  by  Chartemagne  at  Aix-la'Chapelle,  which, 
in  turn,  WHS  a  reproduction  of  .  S.  VitaU  of 


Ravenna  and  others.  (For  further  information 
see  ARCHiTECrURE) .  The  ornament  is  becom- 
ing more  and  more  enriched  with  carvings  of 
birds  pecking  at  fruit,  strapwork,  geometric  re- 
peat fonns  ( "dog-tooth,"  lozenge,  'pearl  and 
botton")    and  acanthus  leaf.     The   tympanum 


over  the  door  begins  to  obtain  quite  elaborately 
carved  subjects  as  groups  of  ecclesiastical  sym- 
bols of  the  Evangelists,  full  figures  of  Christ, 
;ta  In  the  second  half  of  the  12th  century 
*wheel-windows,*  with  columnar  radiations 
starting  from  a  circle  in  the  centre  and  reach- 
" •  ■   ■  -    -  1  the 


of  the  transepts  above  the  western  portal ;  these 
round  windows  are  found  on  a  number  of 
cfaurchei  of  this  century.  Belfries  are  rare  be- 
fore the  middle  of  the  12th  century.  The  plac- 
ii^  of  vanes  in  the  form  of  a  cock,  acting  as 
WHid  indicators,  dates  veiy  far  back,  the  poet 
Wolstan  (end  of  the  10th  century)  mentions 
the  cock  on  Winchester  Cathedral,  and  the 
Bayeux  tapestry  shows  one  on  Westminster 
Abbey.  Manv  were  gilded.  They  were  a  wm- 
bol  of  the  cnurch  to  be  ever  watchful.  The 
iconoclasts  had  done  much  to  hinder  the 
artistic  expression  of  Christian  sculptors  and 
painters  and  former  crude  and  unnatural  de- 
piction was  largely  due  to  fear  of  beauty  in 
statuary  or  pictures  leading  to  idolatry.  But,  by 
the  I2th  century,  the  ngures  coming  from 
ecclesiastical  artists  were  speaking  a  new  lan- 
guage, besides  displacing  ligia^,  lozenges, 
meanders  and  other  geometric  designs  on  archi- 
volts  and  voussures  over  doors  where  human 
forms  are  now  found.  High  relief  stone  carv- 
ing of  large  size  Agures  are  now  seen  on  the 
facades  and  on  the  decorations  at  the  sides  of 
doorways,  representing  personages  of  the  Old 
and  New  Testament,  They  are  done  by  the 
best  sculptors  available.  Most  of  them  are 
clothed  in  long  tunics  surmounted  by  a  kind  of 
mantle  opening  in  front  and  disclosing  richly 
adorned  materials,  often  edged  with  gold  or 
silver  lace.  A  peculiar  feature  of  these  statues 
is  the  extreme  length  of  bust,  protruding  eyes, 
arched  eye-brows,  stiffness  of  movement,  all 
vestiges  of  the  Byzantine  style;  the  same  char- 
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acteristict  prevail  in  bas-reliefs  and  paintings. 
Th^  also  retain  the  same  Byzantine  treatment 
of  Christ  enthroned,  the  right  hand  in  bene- 
diction ;  symbohc  representations  of  the  Hvan' 
gehsis  suriound  Him  (eagle,  angel,  lion  and 
ox).  His  teet  rest  on  a  stool  {teabellumi ; 
waves  like  water  figure  sometimes  at  the  side 
of  the  stool.  In  other  cases  Christ  is  accom- 
panied only  by  two  angels,  one  on  either  side, 
holding  censers  and  in  the  attitude  of  prayer. 
An  altar  dedicated  to  the  archai^el  Midiael  is 
sometimes  found  in  large  churches,  above  the 
central  doorway,  or  above  the  pordi  where  the 
latter  does  not  exist.  Where  the  fai;ade  boasted 
two  toners  we  sometimes  find  one  has  an  altar 
dedicated  to  the  archai^el  Gabriel  and  the  other 
one  dedicated  to  the  archangel  Raphael.  All 
such  holy  personages  are  found  nimbed  (see 
NiUBUs),  as  also  is  the  iamb  (usually  cari^r- 
ing  a  cross),  when  representing  Christ  cruci- 
fix,   and    also    the    dove,    when    representing 
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the  Holy  Spirit.  Other  subjects  of  iconogntpfay 
of  (he  period  are  the  Sirena  fterminaling  as  a 
fish),  Mankora  (human  bead,  globular  body, 
tail  of  fish),  eJefans  (elephant),  and  numerous 
other  fantastic  creature  symbols  as  shown  in 
the  contemporary  illustrations  of  the  'Bestiary* 
books.  Mural  painting  was  successful  in  the 
Romanesque  penod.  The  walls  and  vaults  were 
covered  with  fresco  polychrome  work.  Un- 
fortunately few  have  escaped  the  rcnov&tor, 
but  the  remnants  afford  some  idea  of  the  work 
done.  Some  columns  were  painted  red,  some 
capitals  green;  the  vaults  were,  of  course,  sky- 
blue.  Proofs  survive  that  often  bas-relief 
figures  were  painted  in  a  diftereni  color  to  the 
backgroimd,  also  that  clothing  was  painted  and 
gilded.  Scriptural  scenes  were  usual.  We  find 
in  the  church  of  Saint  Saviti,  in  Poitou,  de- 
pictions of  the  Holy  History  and  the  Apocalypse, 
history  of  Saint  Savin  and  of  Saint  Cyprian, 
combat  of  Saint  Michael  with  the  dragon.  Other 
mural  paintings  are  at  the  churches  of  Saint 
Julien  at  Tours,  Notre  Dame  de  Rivieres,  near 
Chinon ;  at  Tavan,  near  Ile-Bouchard,  etc.  Per- 
spective is  absent. 

Germany  and  England. —  While  France  is 
devoid  of  Romanesque  ecclesiastical  buildings, 
a  number  ;til1  remain  in  (Germany,  such  as  those 
found  in  Cologne.  Lorach,  Aix-la-Chapelle, 
Gemrode,  Worms,  Hildesheim  (see  Ahchitic- 
tum).  In  England,  Edward  the  Confessor 
determined  to  rebuild  Westminster  Abbey  after 
Norman  style  (he  had  lived  in  exile  in  Nor- 
mandy) and  it  was  finished  in  1065.  Part  of  the 
monastery  still  exists.  There  are  also  other 
Norman  churches  in  England. 

lllwninated  Maniucrt^f i-.— The  manascripts 
of  the  Romanesque  period  naturally  partake  of 
the  very  numerous  motifs  found  in  the  Roman- 
esque plastic  art.  In  the  luxuriously  illumi- 
nated liturgical  books  are   found  border  and 


initial    decorative    motifs    audi    „    ^ 

acanthus  leaves,  vines,  meanders  (Grecian  key 
pattern)  and  wattle  work  ( 'laoertine* ) ,  or 
combinations  of  foliage  and  geometric  figures. 
This  complex  interlaced  work  decoration  of 
manuscripts  is  quite  universal,  spreading  from 
the  Lombard,  Merovingian,  Carolingian,  Wcil- 
em  Gothic  manuscript  ri^bt  into  the  16th  cen- 
tiiry.  Mingled  with  this  involved  interlacing  is 
foliation,  figures  of  humans,  dogs,  fishes,  birds, 
dragons,  etc.  Repeat  motifs,  true  copies  of 
moldiiKS  taken  from  church  edifices  arc  often 
utilizea  in  the  manuscripts.  The  use  of 
architectural  motifs  includes  pillars,  capitals, 
etc,  and  even  extends  to  the  pomt  of  absorbing 
the  arch  above  the  pillars.  We  find  also  the 
Oriental  horse-shoe  form  of  arch  in  these  il- 
luminated works  of  the  period.  Pointed  arches 
also  aroear  in  these  worits  centuries  before  in 
actual  use  in  buildin|p  (Humann).  Finally, 
we  have  whole  sectional  views  of  diurcb  inte- 
riors, frequently  with  active  humaji  groups 
displayed.  Among  the  most  beautiful  Caro- 
lingian  USS.  are  the  Sacramentary  (abottt 
750)  in  the  National  Library,  Paris;  Ada  Codex 
(^>aut  775)  in  Muoicipal  Library,  Treves ; 
Psalter  of  Dagulfus  (about  780)  in  Imperial 
Ubrary,  Vienna.  In  Saint  Gall,  SwitzerUnd. 
a  magnificent  collection  of  illuminated  MSS.  b 
in  the  Abbey  and  the  Town  Hall  Library.  Sane 
of  the  masterpieces  are  the  Sacramentary  of 
(lelassius  (8th  century) ;  Golden  (^spels  of 
Saint  Gall  (9th  century);  Evangelariiun  Lon- 
guin  (10th  century).  Evangeliary  of  Abbot 
Angilben  of  Centula  (about  793)  is  in  Abbe- 
ville; Evangeliary  of  Saint  Medard  of  Soissons 
(8th  century)  is  m  the  National  Library.  Paris; 
Alcuin  Bible  (about  8(K))  is  in  British  Museum 
as  is  also  the  Golden  Gospels  of  Atbclstin 
(about  8501. 

Altar  fronts  (anUpendia)  of  the  richer 
churches  are  frequently  of  gold  or  silver  and 
made  detachable ;  magnificent  examples  are 
that  of  Saint  Ambrose  at  Milan;  in  S.  Uarco, 
Venice,  Basel  Cathedral  (See  Altar).  The 
Eucharist  was  preserved  in  receptacles  shaped 
like  towers  or  doves  either  suspended  or  kept 
in  armoirts  (cupboards)  ;  th^  were  very  beau- 
tifully enameled  and  embellished  with  relief- 
work.  Altars  of  the  11th  and  12th  centuries 
often  were  dedicated  to  several  saints  and 
enclosed  a  number  of  relics.  The  credences 
consisted  of  niches  built  into  the  wall,  and  are 
frequent!);  elaborately  carved;  they  arc  often 
on  the  epistle  side,  sometimes  on  both  sides  of 
the  altar.  They  held  the  altar  vessels,  litur- 
gical books,  etc.  The  piscina  into  which  the 
water  was  poured  after  washing  the  dialice. 
etc,  was  also  sometimes  in  the  wall,  at  other 
times  it  stands  on  legs  free  near  the  altar. 
Baptismal  fonts  were  mostly  of  stone,  a  few 
being  o£  bronre  or  of  lead.  They  are  more  of 
less  tub-shaped;  some  round,  some  oval,  othen 
quarterfoil.  They  were  frequently  carved  with 
bas-rejiefs,  some  with  columns.  Some  fonts 
are  mounted  on  shafts.  A  peculiar  custom  of 
this  period  was  that  of  erecting  very  substan- 
tial towers  in  the  centre  of  tae'  lar^e  ceme- 
teries surmounted  t^  a  lantern  in  whidi  light 
was  burned  at  night,  a  species  of  beacon.  In 
the  base  of  these  towers  was  a  truly  orientated 
altar  at  which  mass  for  the  buried  was  read 
Some  of  the  tombs  of  this  period  were  very 
large   elaborately  carred  ardiiuctiiral   monu- 
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meats,  their  rides  coiuistinf;  of  arched  colon- 
nades ;  examples  are  seen  in  that  of  Treves 
Cathedral  erected  to  Cardinal  Ivo  (U42),  and 
that  of  Heniy  I,  Count  of  Champagne,  for- 
merly in  the  cnurch  of  Saint  fitienne  at  Troyes. 
In  the  12tb  century  commenced  the  practice  of 
carving  an  effigy  of  the  deceased  for  the  tomb. 
Of  such  are  Uiose  of  Richard  I  (Coeur  de 
Lion),  Henry  II  and  his  queen  at  Fontevrault; 
painting  brings  out  clearly  the  draperies  of 
their  costume.  Some  tombs  are  heightened 
with  enameled  copper  or  silver,  as  those  of 
Henry  1,-  formeriy  at  Saint  fitienne  at  Troyes. 
Great  chandeliers  or  "crowns  of  light*  were  fre- 
quently suspended  in  the  churches  of  this 
period,  such  as  those  still  existing  at  Hildes- 
heim  and  Aix-la-Chapelle.     Sec  Chandeuer; 

COIONA. 

Oothic  Period. — The  Gothic  style  of  archi- 
tecture is  frequently  termed  pointed  or.ogival, 
on  account  of  its  pointed  or  ogive  arches. 
(See  ABCuiTECTtJiiE),  In  the  t2th  century  this 
style  is  in  its  transitional  stage  and,  therefore, 
we  find  moldings,  capitals  and  column  shafts 
'  I   Romanesque  decoration.     The  ground-plai 


become  r 
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human  form,  fadal  expression  and  drapery,  by 
the  13ih  century,  takes  on  softer  and  more  nat- 
ural depiction.  Generally  carved  out  of  the 
architectural  stone  itself,  very  salient  parts 
(such  as  forearms,  etc.)  are  frequently  done 
separately  and  attached  and  fastened  by  iron 
cramps.      Statues    are    usually    placed    in    re- 


cesses (niches)  and  are  supported  on  consoles 
(cul-de-lampfs)  an  architecturally  designed 
canopy  projects  over  the  head;  the  combina- 
tion 15  termed  a  'tabernacle.*  The  stone-carv- 
ing of  this  period  discards  fonner  simplicity 
and  becomes  very  rich  and  complex.  A  favo- 
rite subject  for  treatment  is  the  "Tree  of  Jesse* 


:  complex,  with  mimer- 

. .._     ....       L   the   interiors,    buttresses, 

flying  buttresses,  etc.  A  great  change  in  the 
treatment  of  architectural  ornament  in  this 
style  is  noticeable.  Oriental  plant  life,  chiefly 
acanthus,  that  prevailed  during  the  Byzantine 
and  Romanesque  periods,  now  gives  place  to 
motifs  taken  from  the  European  vegetable 
kingdom,  and  conventionalization  of  such 
forms ;  we  now  see  ivy-leaves,  oak-leaves, 
roses,  willows,  leaves  of  the  water  lily,  straw- 
berry plant,  ranunculus  leaves,  and  the  rounded 
leaves  of  the  trefoil,  conventional  violets. 
Crockets  break  the  continuity  of  lines  on  angles 
or  edges,  sometimes  these  crockets  terminate 
in  human  forms  or  the  heads  of  animals. 
•Rose"  windows  take  the  ^lace  of  the  former 
•wheel*  vrindows,  and  their  open  spaces  are 
enclosed  in  cusps  or  in  trilobate  piercing.    The 


in  which  by  means  of  the  different  branches 
of  a  tree  uie  descent  is  portraved  of  Christ 
from  the  House  of  David,  son  of  Jesse;  this 
subject  is  found  in  numerous  cathedrals  in  stone 
or  stained  glass  windows.  The  single  dove 
formerly  representing  the  Holy  Spirit  is  now 
sometimes  pictured  multiplied  as  several  (usu- 
ally seven)  birds  framing  or  surrounding  the 
image  of  Christ;  the  Holy  Spirit  even  takes  on 
human  form  at  times  in  this  period.  Of  the 
three  archangels  (Michael,  Gabriel  and 
Raphael),  Saint  Michael  figures  most  fre- 
quently, often  combating  the  Devil,  but  in  pic- 
tures of  the  Last  Judgment  (so  often  repeated 
in  the  tympana  of  13th  century  churches)  he 
is  always  presented  in  the  act  of  weighing 
souls.  Another  favorite  subject  is  the  repre- 
sentation of  the  synagogue  in  the  form  of  a 
woman  and  the  triumphant  Christian  religion 
as  a  crowned  person  receiving  the  blood  of 
Christ  in  a  chalice.  Other  chosen  subjects  aret 
The  Four  Rivers  of  Paradise  (four  overflowing 
urns)  ;  the  four  Evangelists;  the  four  great 
prophets;  the  12  minor  propnetsj  the  Sibyls; 
the  12  Apostles  with  their  a;>propnate  symbols; 
the  virtues  and  vices;  the  loJiacal  signs  (repre- 
senting agricultural  work  of  Ihe'seasons),  etc. 
In  the  i4th  century  the  quatrcfoil  becomes  a 
predominating  ornament ;  while  the  former 
'     '   life  motifs  are  continued  the  wild  ^ ' 
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child  in  her  arms,  whereas  before  she  was 
usually  seated,  the  child  resting  in  her  lap.     In 

the  15th  century  sculptured  work  becomes 
more  pretentious  as  to  pose  and  drapery  but 
shows  "dryness"  in  execution.  The  "Father 
Eternal"  is  frequent,  clothed  in  the  costiimc 
of  the  Pope  and  wearing  his  tiara.  He  holds 
a  large  crucifix  before  him,  a  dove  appearing 
between  the  head  of  the  Father  and  summit  of 
the  cross  ^evidently  s>TnboUc  of  the  Trinity. 
Baptismal  fonts  assume,  for  the  most  part,  four 
pillars  as  corners,  in  the  14lh  century,  and 
whereas  in  the  13th  and  14th  centuries  those  of 
octagonal  exterior  had  round  interiors,  they 
are  in  the  15th  century  given  octagonal  interiors 
conforming  to  the  outside  form.  The  fonts  of 
the  ISlh  and  16th  century,  have  the  basin  com- 
posed of  two  parts,  one  only  to  hold  water;  the 
custom  of  infant  submersion  was  no  longer 
practised,  so  the  child,  placed  in  the  empty  sec- 
tion,  was  sprinkled  with  water  from  the  other. 
Some  fonts  of  this  period  have  a  form  some- 
what resembling  a  great  chalice,  the  exterior 
of  the  basin  flares  out  upward  into  octagonal 
cup  shape,  an  octaeonal  short  len^h  of  shaft 
beneath  supports  the  basin  on  a  flaring  base. 
One  of  these,  in  Basel  Cathedral,  is  elaborately 
carved;  eight  panels  disclose  biblical  subjects 
in  rehef,  with  a  border  above  of  foliage,  the 
shaft  is  pierced  with  octagons,  the  base  has 
Gothic  mullioned  traceries  and  eight  reclining 
human  figures  at  the  comers.    Saint  Scbald's 


Btonie  font  in  St,   Sebald'i  church,   Nurambeis 
U5th  century). 

church,  Ntircmbcrg,  has  a  beautifully  deco- 
rated font  of  circular  form,  the  member  serv- 
ing as  shaft  o'r  support  having  the  full-length 
lignres  of  the  four  Evangelists  standing  equi- 
distant, their  feet  supported  by  the  base.  Some 
fonts  have  conical  highly  decorative  covers. 
Some  time  after  the  14lh  century  jtibe  screens 
appear  in  churches,  highly  decorative  barriers 


:  from  the  choir  and  aup' 

— jft  or  gallery.    One  of  the 

igtiificent  is  that  at  Alby,  cotutructed 
of  white  stone ;  other  noted  ones  are  at  Fol- 
goat,  Brou,  Troyes  and  other  Freodi  thurches. 
Some  are  constructed  of  carved  wood.  Until 
the  I5th  century  but  few  pulpits  are  met  with, 
such  as  those  of  Sirassbu:^  and  Freiburg;  those 
of  Saint  Lo  and  Vilre  (France)  are  outside  the 
church  for  outdoor  exercises.  They  have  very 
elaborately  carved  canopies  in  architectural  de- 
sign. Among  the  most  prominent  of  the  inte- 
rior fittings  of  the  church  are  the  "stalk,"  Th^ 
are  generally  of  intricately  carved  wood-wori^ 
and  served  as  seats  for  the  members  of  the 
choir.  They  are  separated  by  arms,  and  the 
seats  are  constructed  so  as  to  be  turned  up 
during  that  part  of  the  ceremonies  in  which  the 
celebrants  are  in  standing  posture.  Beneath 
the  seat  is  a  flat-topped  projection  which,  when 
the  seat  is  upturnea,  serve*  as  a  slight  rest  dur- 
ing prolonged  standing.  These  console- shaped 
rests  are  termed  "misericordes,"  and  had,  gener- 
ally, carved  work  of  the  most  grotesque  char- 
acter. The  backs  of  the  stalls  reached  high  up, 
to  keep  ofi  draughts,  and  were  also  treated 
architecturally  and  had  beautiful  canopies  or 
hoods.  Examples  of  great  beauty  exist  at 
Amiens,  Saint  Martin-des-Bois,  Rouen.  For 
some  unknown  reason,  both  the  monks  and  lay 
woodcarvers  allowed  themselves  much  license 
in  depicting  grotesque  figures,  both  human  and 
animal,  in  uncouth  postures,  little  appropriate 
to  the  solemn  ceremonial  occasions  for  which 
they  served.  Another  important  piece  of  church 
furniture,  usually  of  carved  wood,  was  the  lec- 
tern or  reading  desk.  It  generally  took  the 
form  of  an  eagle  whose  spread  wings  acted  as 
support  for  the  book. 

Slained  Glass  H^indows.—  Vp  to  the  Gothic 
period  the  painted  mural  decoration  required 
a  fairly  strong  light,  and  that  colorless  as  pos- 
sible, for  its  appreciation;  therefore  stained 
glass  was  not  in  over-tre<j,ucnt  use.  Now,  how- 
ever, the  talents  of  the  artist  in  ^!ass  work 
come  into  full  use.  Stained  glass  in  window^ 
from  the  I3lh  century  and  for  a  long  time 
thereafter  were  of  medallion  form,  such  as 
quarterfoil,  lozenge,  circular,  elliptic,  etc.,  sym- 
metrically disposed  over  a  ground  of  mosaic, 
with  borders  of  strapwork,  crockets  of  foliage. 
Green,  red  and  blue  predominated,  yellow 
brown,  etc.,  being  used  sparingly.  "Grisaille* 
decoration  also  ap;fears  (this  is  a  pattern  of 
grav  or  black  strapwork,  on  white).  The 
fashion  spread  rapidly  and  human  figures  soon 
were  the  usual  motifs ;  bishops,  abbots,  barons 
and  knights  who  were  the  cfonors  were  com- 
monly depicted,  their  appended  names  acting, 
at  the  present  day,  as  date  authentications. 
Stained  glass  windows  dating  from  the  later 
centuries  are,  of  course,  tfie  more  common ;  and 
.the  date  of  production  is  the  easier  of  verifica- 
tion from  the  fact  that  much  of  the  detail  is  given 
over  to  architectural  decoration,  which  changes 
as  the  Gothic  periods  advanced  from  primitive 
or  (Early),  Pointed  (or  pure),  to  Florid  (or 
Flamboyant^."  Fine  examples  are  the  follow- 
ing; Of  the  I3lh  century  (Early  Gothic),  those 
al  Chartres  Cathedral  ■  those  in  the  cathedrals 
of  Le  Mans,  Bourges,  Poitiers,  Rouen,  Chalons- 
stir-Mame,  Angers,  Laon,  Coutances,  Beauvais, 
Rheims.  Sens,  Tours,  Auxerre,  Troyes,  Amiens. 
Notre  Dame  de   Seinur,  Sainte  Qiapelle  ana 
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Notre  Dame,  in  Paris;  the  Bedcet  windows  in 
Canterbury  Cathedral  and  those  of  York,  Lin- 
coln and  Salisbury.  0£  14lh  century  (or  mid- 
dle Gothic),  are  those  in  Gloucester  Cathedral, 
Tewkesbury  Abbey,  Merton  Chapel  and  Saint 
Michaels  (both  in  Oxford),  in  the  churches  at 
WillesborouEh,  Selling,  Chartham,  in  York 
Minster,  cathedrals  of  Bristol,  Exeter,  Wells, 
Hereford,  Lincoln,  Ely,  all  in  England.  In 
Prance  are  windows  of  that  century  in  the 
cathedrals  of  Evreux,  Seei,  Beauvais.  Nantes, 
Narbonne,  Toulouse,  etc.  In  Germany  are 
those  at  the  cathedrals  of  Cologne,  Strassbure, 
Regensburg,  Augsburg,  Erfurt,  etc.  In  Itafy 
are  examples  in  the  cathedral  of  Saint  Francis 
of  Assisi,  and  Santa  Croce  and  Maria  Novella 
in  Florence,  etc  Of  the  15th  century  (or  Late 
Gothic)  specimens  of  note  are  those  in  the 
Minster,  All  Saints,  Saint  Michael's,  Saint 
Martin-le-Grand,  all  in  York;  in  Winchester 
Cathedral;    Saint  Stephen's   Chapel,  We: 


chapterhouse  of  S.  Spirito,  Florence,  in  1333 
did  the  'Annunciation'  for  Siena  Cathedral 
(now  in  Uffizi  palace)  assisted  by  Lippo  di 
Memmo;  in  1317  he  did  the  fresco  Madonna 
in  Sala  dei  Consegli,  S.  Gimign^no.  Pietro 
and  Ambrogio  di  Lorenzo  flourished  middle  of 
the  14th  century;  the  former  did  the  'Fathers 
of  the  Elesert'  fresco  in  Campo  Santo,  Pisa, 
and  Ambrogio  did  the  allegorical,  frescoes  of 
the  Sala  delle  Balestre  (Palazzo  Pubblico). 
Taddeo  di  Bartolo  did'  the  painting  in  the 
chapel -Of  the- Palazzo  Pubblico  (1414). 

Bells.— Pope  John  IX,  about  900,  ordered 
bells  to  be  used  in  churches.  Early  so-called 
•Theophilus"  bells  are  in  Augsburg  Cathedral, 
Halber^ladt,  etc.  That  at  Erfurt  dated  1497 
weighs  13  tons  15  cwL  The  greatest  bell, 
called  "Ciar  Rotoltol,'  at  Moscow,  was  cast  in 
1736,  but  (ell  to  the  ground  and  broke  in  1737; 
it  serves  as  a  chapel.  The  weight  is  about  193 
tons.    But  most  of  the  very  lar^e  bells  are  for 


in  Rouen  Cathedral,  Le  Mans  Otbedral,  Lady 
Chapel  of  Evreux  Cathedral,  Bourges  Cadie- 
dral,  church  of  Saint  Seyerin.  Paris.  In  Ger- 
many they  are  found  in  the  cathedrals  of 
Munich  and  Ulra  and  Saint  Lorenz  at  Nurem- 
berg. 

Paintings  and  Sculptures.— HkcdlA  Pisano, 
who  founded  the  Pisano  school,  did  the  sculi>- 
tured  'Depoiition'  at  the  cathedral  of  Lucca 
0233),  then  the  pulpits  of  the  Baptistery  at 
Pisa  and  the  cathedral  at  Siena;  the  shrine 
(area)  of  Saint  Domenic  at  Bologna.  Ar- 
nolfo,  Niccola'a  pupil,  did  the  Gothic  ciborium 
at  S.  Paolo  fuon  le  Mura,  Rome  (1285) ;  Gio- 
vanni Pisano  did  the  marble  dirine  of  S. 
Donato  in  the  cathedral  of  Arezzo,  the  pulpit  of 
Pbtoja  Cathedral  (1301)  and  that  at  Pisa 
Cathedral.  Andrea  Pisano  did  the  bronze  doors 
of  the  Baptistery  of  Florence  (now  removed 
and  replaced  by  Ghiberti's  'Gate  of  Paradise') 
and  Many  bas-reliefs  on  the  Campanile.  Or- 
cagna  started  the  shrine  of  the  Madonna_  of 
Orsanmicbaele,  to  be  finished  by  Ugolino. 
Agostino  and  AgnolO'  of  Pisano  did  the  tomb 
of  Guido  Tarlati,  bishop  of  Arezzo  (in  the 
cathedral)  in  1330.  Pietro  de  Stefani  did  the 
Gothic  altar  of  Minutoli,  .Naples.  Andrea  Cic- 
cione  created  the  Gothic  tombs  of  Ladislas  of 
Hungary  (1414)  and  of  Ser  Gianni  Caraccio, 
both  at  S.  Giovanni  a  Carbonara.  Giotto  did 
the  mosaic  in  the  Kavicella  di  S.  Pietro,  Rome, 
painted  the  wall  decorations  in  the  chapel  (Bar- 
gello)  at  Florence  ('History  of  St.  Mary  Mag- 
dalen'), also  the  frescos  in  the  chapel  of  the 
Arena,  Padua,  28  large  frescoes  in  the  Assisi 
Upper  Church  and  five  in  the  Lower  Church; 
'Coronation  of  the  Virgin'  in  S.  Croce,  Flor- 
ence; 'Agony  in  the  Garden'  in  the  Uifizi  gal- 
lery: the  crucifix  in  the  chapel  of  the  Ognis- 
sanli,  etc-  (d.  1337),  Pietro  Cavallini,  of 
Rome  (12S9-1334),  did  the  'Crucifixion'  in 
Lower  (Thurch  of  Assisi ;  Taddeo  Gaddi  created 
the  frescoes  in  the  chapterhouse  of  S,  Maria 
Novella  (now  Capella  degli  Spagnuoli)  and 
Others  in  the  southern  sacris^  of  the  S. 
Croce.  Giovanni  di  Milano  did  the  great  altar- 
piece  in  Of^issanti,  as  well  as  the  frescoes 
(about  1371),  Duccio  di  Buonensegna  (1310) 
painted  the  cathedral  altar  at  Siena;  Simon  de 
Memmo>    in    1332,    started    painting    fresco    in 


Bell  oow  in  tlu  ctiiirch  of  St.  Pieirs  at  GtilUc  (Fnnca), 
dated  14W. 

municipal  or  other  civil,  not  ecclesiastical,  pur- 
poses.. An  interesting  15th  century  bell  is  that 
to-day  in  the  church  of  Saint  Pierre  at  Gaillac, 
but  formerly  in  Candeil  Abbey  (France).  Its 
upper  inscription  is  in  beautiful  Gothic  letters, 
nearl>;  two  inches  high,  starting  with  a  Paschal 
Iamb  in  bas-relief  and  above  it  a  cross  patt6e  in 
a  circle;  the  second  inscription  is  in  smaller 
letters,  also  Gothic.  In  the  middle  of  the  body 
is  the  monogram  of  Christ  (IHS)  encircled  by 
14  flames. 

Sfanuscrifils.^Oi  illuminated  manuscripts 
of  this  period  the  most  noted  (Jerman  Goinic 
are:  The  Salzburg  Missal  (about  1350)  in 
Munich  Royal  Library^  Passionate  of  Abbess 
Cunigunde  (1312)  inUniversity  Library,  Prague; 
Orationale  (same  date)  in  same  library; 
Bible  of  Emperor  Wenzel  in  Imperial  Library, 
Vienna;  Gospels  of  John  of  Oppavia  (1368)  in 
same  library;  WurzWg  Bible  (about  1400)  in 
British  Museum;  Missal  of  Emperor  Frederick 
III  (1448)  in  Imoerial  Library,  Vienna;  Gos- 
pels (1498)  in  Public  Library,  Nuremberg; 
Choir  Book  of  SS.  Ulrich  and  Afra,  Augsburg 
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;  (late  I6fh  century-)  in  British  Museum. 
Anglo-French  works  are  Psalter  of  Queen  Inge- 
burga  (1195-1236)  in  National  Library,  Pans; 
Psalter    of    Queen    Blanche    (about    1220)    in 


Ambone  (puLpit)  ii 
B- 

Arsenal  Library,  Paris;  Psalter  of  Saint  Louis 
(about  12S0)  in  National  Library.  Paris.  Eng- 
bsh  illustrated  manuscripts  of  note  are  Alfonso 
Psalter  (done  .in  Blackfriars,  London,  about 
1284)  in  British  Museum;  Ormsley  Psalter 
(about  1295)  in  Bodleian  Library,  Oxford; 
Hours  of  John,  Duke  of  Berry  (1380)  in  Brus- 
sels Royal  Library;  Bedford  Breviary  (about 
1430)  in  National  Librae,  Paris. 

RenaiBSance  Period. —  The  discovery  of  the 
manuscripts  of  Vitruvius,  the  work  of  Alberli 
and  of  Brunnelleschi  and  other  Italian  archi- 
tects together  with  other  influences  brought 
into  favor  a  revival  of  the  Classic  antique  in 
art.  It  really  meant  the  rebirth  of  Paganism 
in  Christendom,  and  as  such  the  ecclesiastic 
world  accepted  few  religious  structures  to  be  so 
built  in  the  ISlh  century;  in  fact,  even  in  the 
17th  century  Gothic  architecture  was  employed 
lafKcly  in  church  construction,  though  civil 
buildings  were  erected  in  ihe  new  style.  As  to 
church  plans,  they  will  be  found  treated  in 
the  article  Abchitectuhe.  Concerning  orna- 
ment In  the  places  of  worship^  the  most  lovely 
stone  carving  was  done  on  designs  of  the  great- 
est delicacyaod  perfect  artistic  character.  Panels 
and  friezes,  pilasters  and  other  architectural 
members  were  all  covered  with  a  profusion  of 
decoration  in  animal  and  vegetable  motifs  in 
conventional  form  scrolled  and  interlacing  in 
capricious  hut  entrancing  beauty.  They  are 
the  Mohammedan  Arab  conceptions  transferred 
to  Italian  art  ideals  and  termed  by  them 
arabesques.  They  have  not  the  slightest  tend- 
ency to  the  canons  of  ecclesiology,  nor  do  they 
touch  upon  Biblical  lore.    The  16Uj  century  puf- 

?it  in  Basel,  Switzerland  (sec  illustration),  af- 
ords  a  good  conception  of  the  blending  of 
Gothic  cusps,  f1ambo)^nt  traceries,  quat  re  toils, 
etc.,  into  a  Renaissance  adaptation  for  a  beauti- 
ful piece  of  church  furniture.  The  arts  of 
painting  and  sculpture  of  this  period  are  repre- 
sented by  such  transcendent  genius  as  that  of 
Raphael  and  Michelangelo.  But  such  art  sub- 
jects are  treated  in  other  articles  as  painting, 
sculpture,  etc.;  they  scarcely  belong  to  the 
present  topic.  For  further  special  church  equip- 
ment see  Altar,  Basilica;  Chauce;  Crosses 


AND  Crucifixes;  Corona;  Chandelier;  Othe- 

BHALs  AND  Churches;  Costume,  Eco-esiasti- 
cal;  (joldsmithinc. 
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Clement  W.  Coumbe. 
ECCLESIASTICAL  COUMISSIONEKS, 
for  Englaiid,  are  a  body  corporate  with  a  com- 
mon seal,  perpetual  succession  and  power  to 
hold  real  estate,  constituted  by  acts  6  and  7, 
WilL  IV,  chap,  ixxvii,  3  and  4  Vict  chap,  cxiii 
and  13  and  14  Vict  chap.  xciv.  It  consists  of 
all  the  bishops  of  the  Oiurch  of  England,  the 
deans  of  Canterbury,  Saint  Paul's  and  West- 
minster ;  the  chief  justices,  five  cabinet  minis- 
and    other    legal    dignitaries    and    12   lay 


sive  powers  in  re^rd  to  the  organization  of 
churches,  the  distribution  of  episcopal  duties, 
revenues,  etc  The  schemes  adopted  by  the 
cotptnission,  on  being  laid  before  the  lung  in 
council,  approved  of  and  gazetted,  act^uire  the 
force  of  acts  of  Parliament  They  derive  their 
revenue  from  an  endowment  furnished  by  the 
wealthiest  sees.  Consult  Whitehead,  '(jhurcb 
Law'    (London  1892). 


ECCLESIASTICAL   COSTUMES.     See 

Costume,  Ecclesiastical. 

ECCLESIASTICAL  CROSSES.  See 
Crosses  and  C!kucifixes. 

ECCLESIASTICAL  TITLES  ASSUMP- 
TION ACT,  a  Idw  of  the  British  Fartiament 
enacted  in  1850  (14  and  15  Vict  chap.  60)  to 
prohibit,  under  penalty,  the  assumption  of  eccle- 
siastical titles  (for  example:  Archbishop  of 
.  Westminster,  bishop  of  Qifion,  dean  of  Shef- 
field) by  any  persons  not  duly  appointed  to  such 
stations  according  to  the  laws  of  the  realm 
touching  the  (^urch  establishment.  There  was 
already  in  the  statute  book  a  law  of  10  Geo. 
IV,  chap.  7,  which  provided  that  any  person 
who  should  assume  or  use  the  name,  s^le  or 
title  of  archbishop  of  any  existing  ecclesiastical 
province,  or  bishop  of  any  existing  diocese,  or 
dean  of  any  existing  deanery  of  the  Established 
Church  of  Great  Britain  and  Irel;^d,  the  same 
not  having  due  legal  ri^ht  to  such  name,  etc., 
should  for  each  violation  of  the  act  forfeit 
£!(».  But  in  the  year  1850  Pope  Pius  IX,  by 
apostolic     brief,     instituted     an     ecclesiastical 

Civince  or  archbishopric  comprising  all  Eng- 
d  and  Wales,  with  Nicholas  Wiseman  (after.. 
ward  cardinal)  as  archbishop,  with  the  style 
and  title  of  archbishop  of  Westminster  and  with 
12  suffragan  bishops  presiding  over  dioceses 
named :  Beverley,  Birmingham,  Clifton,  Hex- 
ham, Liverpool,  Newport  and  Menevia,  North- 
ampton, Nottin^am,  Plymouth,  Sal  ford, 
Shrewsbury  and  Soutfawark ;  none  of  these 
towns  was  then  the  see  of  any  bi^op  of  tihe 
Established  Church ;  and  therefore  the  prc^i- 
bition  of  the  statute  of  George  IV  did  not  apply. 
But  the  announcement  of  the  setting  up  of  uiese 
Roman  (^tbolic  dioceses  provoked  a  fierce 
anti-popery  agitation  and  the  Prime  Minister, 
Lord  John  Russell,  introduced  in  the  Parlia- 
nient  a  bill,  which  was  speedily  passed,  extend- 
ing the  penal^  of  the  act  of  George  IV  to  per- 


sons who  shonld  assume  the  titles  archtHshop, 
bishop  or  dean  "in  respect  of  any  places  within 
the  United  Kingdom.*  The  new  (Ugnitaries  ig- 
nored the  act,  assumed  their  titles,  braved  pros- 
ecution and  not  one  of  them  was-  ever  called 
into  court  for  contumacy.  After  the  act  had 
stood  on  the  statute  book  as  the  law  of  the 
realm  during  20  years  it  was  amended  by  the 
act  of  34  and  3S  Vict.  chap.  S3.  The  penalty 
was  dropped,  but  the  so-called  repealing  act  re- 
cited again  the  legal  grounds  for  the  penal  en- 
actment and  declares  that  'no  ecclesiastical 
title  of  honor  or  dignity  derived  from  any  see, 

Erovinee,  diocese  or  deanery  recognised  by 
iw,  or  from  any  city,  (own,  place  or  territory. 
within  the  realm  can  be  validly  created* ;  ana 
that  'no  pre-eminence  or  coercive  power'  can 
be  conferred  otherwise  than  under  the  authority 
cf  Her  Majesty* ;  decisions  of  law  that  had 
never  been  impugned  in  England  since  the  time 
of  Henry  VIJI. 

ECCLESIA5TICUS.  One  of  the  deutero- 
canonical  books  of  the  Old  Testament.  It  is 
found  in  the  Greek  Bible  and  its  dau^ter* 
vcrsitMis,  in  the  Latin  ViJgate,  and  in  Syriac 
manuscripts,  and  recognized  as  a  part  of  the 
canon  of  the  Roman  Catholic  and  the  Oriental 
churches,  but  not  included  in  that  of  the 
PalestiniBn  Jews,  and  therefore  counted  as 
apocryphal  bv  Jerome  and  other  (jhurcb 
fathers  as  well  as  by  the  Protestants,  and  with- 
drawn from  pnblic  use  in  the  Greek  Orthodox 
churches  of  Russia,  Serbia  and  Bnlgaria.  The 
title  is  a  transliteration  of  the  Greek  ekklesia^ 
Hkot  which  is  the  superscription  in  Cod.  248. 
It  has  been  plausibly  explained,  on  the  basis 
of  a  statement  by  Rtifinus,  as  derived  from  the 
custom  of  referring  to  books  used  in  the 
Church,  but  not  in  the  synagogue,  as  iibri 
tccleaastiei,  or  'ecclesiastical  reading-books," 
this  designation  attaching  itself  permanently 
to  the  one  especially  employed  in  the  moral 
instruction  of  the  catechumens.  In  the  (}reek 
Bible  it  is  called  "The  Wisdom  of  Jesus  son  of 
Sirach*  or  «The  Wisdom  of  Sirach";  Clement 
of  Alexandria  and  others  speak  of  it  as  "The 
Pedagogue"  or  «The  Teacher  of  all  the 
Virtues*  {Ptmarttos).  From  the  prologue  to 
the  Greek  translation  we  learn  that  it  was 
originally  written  in  Hebrew.  Jerome  slates,  in 
bis  preface  to  the  Solomonic  books,  that  he 
found  a  Hebrew  copy  of  Ecclesiasticus,  united 
in  one  volume  with  Canticles  and  Ecclesiastes. 
entitled  *Proverbs.»  Rabbis  of  the  Talmudic 
period  frequently  refer  to  it  imder  this  title, 
or  as  "The  Wisdom  of  Ben  Sira,"  or  simply  as 
*Ben  Sira.*  About  80  quotations,  many  of 
them  from  the  Babylonian  Tahnud,  five  from 
the  Palestinian  Talmud  and  a  number  from 
other  Jewish  sources  down  to  the  11th  cenlury, 
have  been  gathered.  Not  infrequently  it  is 
quoted  as  'Scripture,*  showine  that  in  spite 
of  its  exclusion  from  the  Palestinian  canon, 
it  still  had  some  sort  of  recognition,  especially 
in  Babylonia,  similar  to  that  which  it  enjoyed 
in  the  Church.  Saadia  the  Goon,  who  quoted 
the  book,  knew  of  copies  provided  with  vowet- 
pouits  and  accents  like  the  Ublical  books.  Too 
much  must  not  be  inferred  from  this,  how- 
ever, as  he  alludes  to  other  writings  similarly 
treated  and  mentions  it  in  defense  of  having 
thus  pointed  one  of  his  own  books.  As  late  as 
in  the  1 1th  century  the  Hebrew  text  was  known 
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to  Nissim  ben  Jacob  of  Kairawan  who  spread  in 
the  West  the  traditions  of  Sura.  The  so-called 
'Alphabet  of  Ben  Sira,*  translated  by  Fagius 
and  published  with  a  conunentaiy  by  Drusius, 
is  only  in  part  coinposed  of  genuine  quotations 
from  the  book.  For  many  centuries  neither 
Jews  nor  Christians  had  any  further  knowl- 
edge of  the  Hebrew  original ;  and  some 
scholars  ventured  the  opinion  that  the  passages 

S noted  had  been  translated  from  the  Greek  or 
le  Syriac. 
The  recovery. of  extensive  cortions  of  the 
lost  Hebrew  text  between  1896  and  1900  was, 
therefore,  as  unexpected  as  it  was  welcome. 
Fragments  of  four  manuscripts,  covering  ap- 
proximately two-thirds  of  the  work,  were  dis- 
covered. Though  the  first  leaf  was  brought 
from  Palestine  by  Mrs.  Agnes  Lewis  Smith, 
the  discovery  is  rightly  connected  with  the 
name  of  Solomon  Schechter  who  surmised 
whence  it  came,  gained  permission  to  examine 
the  genUa,  or  "hiding-place"  for  worn-out 
copies  of  the  Scripture  and  books  not  approved 
for  public  use,  in  the  synagc^ue  at  Cairo,  car- 


1  the  11th  and  12th 
It  is  of  considerable  value  that  they 
occasionally  overlap,  so  that  in  some  cases  two, 
for  four  verses  three,  are  available,  especially 
as  they  have  the  appearance  of  ejaubiting  to 
some  extent  two  iftffcrMit  recensions  of  the 
text  On  the  other  hand,  it  is  to  be  regretted 
that  so  many  parts  are  still  missing.  Among 
these  is  the  fine  poetic  description  of  wisdom 
in  chap,  xxiv,  the  Hebrew  text  of  which  was 
conjecturally  restored  by  Lowth  and  Fritzsche; 
of  chap.  1,  Fritzschc's  translation  can  now  be 
compared  with  the  ori^nal,  and  the  measure 
of  success  and  failure  is  highly  instructive. 
The  contention  of  Margoliouih  that  the  dis- 
covered manuscripts  represent  a  translatioa 
from  the  Greek  made  by  a  Persian  Jew 
sli^tly  acquainted  with  uie  Syriac  version 
has  not  commended  itself  to  other  scholars. 
But  though  they  are,  no  doubt,  descendants 
of  the  Hebrew  original,  they  are  late 
copies  and  have  manifestly  suffered  much 
in  transmission.  It  is  not  inconceivable  that 
some  changes  and  additions  may  be  due  to  a 
Tcrsion  but  it  is  more  likely  that  they  originated 
in  a  second  recension  of  the  Hebrew  text  be- 
fore the  Syriac  translation  was  made.  The 
Persian  glosses  in  the  margin  of  one  manu- 
script only  indicate  the  home  or  nativity  of 
the  copyist. 

For  some  parts  we  are  still  wholly  depend- 
ent upon  the  versions ;  and  the  earliest  Ure^ 
transfation  remains  our  oldest  testimony  to  the 
original  text  of  the  whole  book.  It  is  passible 
to  show  that  the  translator  had  insufhcient 
knowledge  of  both  Hebrew  and  Greek,  a  failing 
he  shared  with  other  translators  of  bibhciu 
books,  but  there  is  less  reason  for  charging 
him  with  negUgence  or_  arbitrariness  than  for 
crediting  him  with  quite  unusual  efforts  to 
master  the  Greek  language  and  to  acquire  a 
distinct  literary  quality.  Nor  should  it  be  for- 
gotten that  we  are  far  from  having  an  auto- 
graph copy  of  his  work.  It  can  only  be  ap- 
proximately restored  by  a  critical  use  of  the 
Greek  manuscripts,  such  versions  as  the  Old 
Latin.  Coptic,  Ethiopic,  Armenian,  Syri>-HexB- 
plaric  and  Old  Slavonic,  and  patristic  quota- 


explanation.  All  extant  Greek  manuscripts 
(including  Cod.  248,  as  Ryssel  and  fiollig  have 
verified),  as  well  as  the  Coptic,  Ethiopic, 
Armenian  and  Syro^Hexaplaric,  have  suffered 
from  a  dislocation  of  xxxiii,  13  be;  xxxiv, 
1-xxxvi  16a  from  their  original  place  between 
XXI,  24  and  xxx,  2S ;  while  the  Old  Latin  and 
the  Old  Slavonic  (probably  influenced  by  the 
Latin  Vulgate)  have  preserved  the  order  ex- 
hibited in  the  Hebrew  and  the  Syriac  Peshita. 
A  number  of  Greek  minusclcs  headed  bv  Cod. 
248,  printed  in  the  Complutensian  Polj^fot,  the 
Old  Latin,  and  quotations  in  Clement  of  Alex- 
andria and  Chrysostomus  present  a  longer  text, 
while  the  uncial  codices  and  another  group  of 
minuscles  are  free  from  these  additions.  Yet 
in  some  other  respects  the  former  group  comes 
much  nearer  to  the  original  than  the  latter. 
Noldeke  first  suggested,  and  Smend,  Hart  and 
Oesterley  have  developed,  a  theory  that  may 
explain  these  remarkable  facts.  It  is  supposed 
that  a  second  Greek  translation  was  made,  pos- 
sibly in  the  1st  century  a.d.,  based  on  the 
earlier  version,  but  containing  also  a  consider- 
able number  of  additions  freshly  translated 
from  the  second,  expanded  edition  of  the  He- 
brew text.  This  would  account  for  the  presence 
of  these  additions  both  in  the  Old  Latin  and 
in  the  manuscripts  and  veraons  having  the 
dislocation.  The  manuscript  in  which  two 
layers  of  160  stichi  were  put  in  a  wrong  place 
would  be  later  than  the  Old  Latin,  and  of  such 
authority  as  to  affect  all  subsequent  copies. 
It  may  be  surmised  that  it  was  Origen's,  and 
that  be  allowed  the  additions  to  stand,  though 
ittdicatina;  with  his  usual  sign  that  he  did  not 
regard  tnem  as  belonging  to  the  original  He- 
brew text  In  the  uncials  and  a  group  of 
minuscles  they  were  not  copied  in  deference  to 
lus  direction;  in  other  manuscripts  his  sign  ■ 
was  wholly  disregarded.  The  relative  excel- 
lence of  Cod.  248  in  other  respects  would  be 
due  to  some  good  codex  from  ^s*ich  it  was 

Concerning  the  date  of  the  first  translation 
we  are  unusually  well  informed  In  his  preface 
the  translator  tells  us  that  be  came  to  Egypt 
in  the  38th  year  of  King  Eucrgetes.  Ptolemy 
III  Euei^etes  cannot  be  meant,  for  he  rdgned 
only  26  years  (247-221  ».c.).  Ptolemy  IX 
Euergetes  came  upon  the  throne  in  170  b,c,  and 
though  his  reign  was  twice  interrupted,  he 
counted  his  regnal  years  from  the  orimnal  ac- 
cession. There  is  nothing  peculiar  about  the 
phrase  that  is  used,  as  it  is  found  elsewhere  in 
the  Greek  Bible  and  in  Egyptian  papyri  of  the 
time,  and  the  objection  of  Hart  that,  on  ac- 
count of  this  king's  hostility  to  foreigners,  no 
tew  would  be  likely  to  emigrate  to  Egypt  in 
lis  reign  is  not  of   sufficient  weight  to  throw 


translator  arrived  in  Eg^t  His  sojourn  there 
had  "synchronised"  wiUi  the  remainder  of 
Euergetes  reign,  when  he  "found  a  book  of  no 
tittle  learning"  or  a  work  similar  to  the  biblical 
books  that  had  been  translated  which  seemed 
to  him  of-  no  small  pedagogic  value.  It  ap- 
pears, therefore,  that  it  was  in  the  time  of 
Ptolemy  X  Philometor,  called  Lathyrus  (117- 
108  B.C.),  that  he  undertook  to  translate  this 
boolc   which  he  ascribed  to   lus  grandfadier, 
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into  Gre«l^  fully  realiting  the  diiBcuIties  of 
such  a  task.  His  ^preface  is  invaluable  as  a 
means  of  determining  approximately  the  date 
of  the  origioal  work,  and  also  because  it  shows 
that  in  the  time  of  John  Hyrcanus  <  134-104 
B.C)  not  only  the  Law,  but  also  some  prophets 
ana  other  religious  books  had  been  rendered 
into  Greek.  His  description  of  his  grand- 
father's intention  to  write  a  book  of  the  same 
kind  as  those  he  had  mentioned,  and  calculated 
to  serve  the  same  end,  and  his  own  manifest 
purpose  to  give  his  translation  a  place  among 
the  books  revered  by  his  countrymen  in 
Egypt,  throw  an  interesting  light  on  the  slow 
dev^opment  of  the  idea  of  a  canon.  In  the 
Complutensian  Polyglot  another  preface  of  an 
unknown  author  was  printed.  As  substantially 
the  same  tdxt  has  been  foimd  in  the  synopsis 
of  biblical  books  wrongly  ascribed  to  Athana- 
sius,  it  has  been  supposed  that  it  was  taken 
from  this  source.  But  the  reverse  is  also  pos- 
sible. It  is  of  uncertain  age.  The  translator's 
name  may  have  been  Jesus,  and  his  grand- 
father's work  may  to  some  extent  have  been 
a  compilation,  but  the  statements  in  this  preface 
have  no  evidential  value.  The  Old  Latin  was  ' 
not  made  from  the  Hebrew,  as  Sabalier  and 
Bengel  attempted  to  prove.  In  this  version, 
chaps,  xiiv-li  were  not  translated  by  the  same 
man.  or  in  the  same  country,  as  the  first  part 
of  the  book  This  section  is  not  found  in  the 
Armenian  version;  and  there  are  other  indi- 
cations that  it  once  circulated  separately. 
That  the  Syriac  was  made  from  the  Hebrew 
was  already  suggested  by  Cornelius  a  Lapide 
and  seen  more  clearly  by  Bendtsen  in  1789; 
but  Bickdl  and  Smciid  have  recogniied  that  it 
has  frequently  been  corrected  with  the  aid  of 
the  Greek.  The  order  of  the  text  in  the  Old 
Slavonic  renders  it  probable  that  this  transla- 
tion has  been  corrected  with  (he  assistance  of 
the  Latin  Vulgate.  This  version  itself  repre- 
sents only  the  CM  Latin,  since  Jerome  con- 
fesses that  he  'spared*  his  pen  when  he  came 
to  Ecclcsiasticus.  The  Arabic  version  was 
translated  from  the  Syriac  Peshita. 

The  first  translator  distinctly  states  that 
his  grandfather's  name  was  Jesus.  He  prob- 
ably also  wrote  the  superscription  designating 
the  work  as  'The  Wisdom  of  Jesus,  son  of 
Sirach.'  Before  the  Hebrew  text  was  dis- 
covered, it  had  been  inferred  from  1,  27  that 
Jesus  was  the  son  of  Elcaiar,  and  that  Ben 
Sira  was  the  family  name.  The  Syriac  read- 
ing in  this  passage :  "Jesus,  son  of  Simeon  Bar 
Sira*  was  puzzling,  and  even  more  so  Saadia's 
reference  to  the  author  as  'Simeon,  son  of 
Jesus,  son  of  Eleazar  Ben  Sira.'  But  the  lat- 
ter is  precisdy  what  we  find  three  times  in  the 
Hebrew  text  (1.  Zl;  h,  30  a  b).  Most  inter- 
preters  explain  "Simeon,  son  of*  as  due  to  the' 
carelessness  of  a  copyist  who,  having  Simeon 
on  his  mind  since  he  wrote  1,  t,  absentmindedly 
inserted  the  words  three  times  in  the  colo- 
phons before  the  name  of  the  author  of  the 
book,  and  some  editors  have  had  such  confi- 
dence in  this  explanation  that  ihey  have  sim- 
ply removed  the  name  of  Simeon  from  "the 
Hebrew  text.  On  the  other  hand,  Schmidt  in 
1903  proposed  to  accept  the  statement  in  the 
colophons  on  the  assumption  that  it  referred 
solely  to  the  Praise  of  Famous  Men  (xliv-I) 
which  may  have  drcnlated  separately  at  an 
early  ijme  in   Palestine   as  it  did  afterwafd 


elsewhere  and  «ay  have  bMn  written  by 
Simeon -a  generation  later  than  the  originu 
work  composed  by  his  father,  Jesus  Ben  Sira. 
He  ^as  confirmed  in  this  view  by  the  very 
close  correspondence  between  the  description 
of  Simon  the  high-priest  in  1,  1  £F.  and  thai  of 
Simon,  the  Haoniona^n  high-priest,  in  1  Mace 
The  ax^ievemenls  of  the  former  are 


glory  of  his  people*  (cp.  1  Uacc.  xiv,  4,  ^  % 
■     '  1  his  days  "the  bouse  was  glorified"  (cp. 

1   "the   teir-' '—■ 

__..      ,_..    xiii.  52); 

built"  (cp.  1  Mace  xiv,  37)  and  'the  battle- 
ments of  the  fortress  on  the  temple  hill  were 
constructed*    (cp,   1  Mace,  xiii,  52)  ;  "he  cared 


"vestments  of  beauty'  more  glorious  than 
those  of  his  predecessors  (cp.  1  Mace  xiv, 
43,  44).  If  Sunon  the  Hasmonxan  is  meant, 
the  closing  prayer  for  the  preservation  of  ttw 
high- priesthood  in  his  family  and  the  refer- 
ence to  the  promise  given  to  Phinehas  are 
significant     'The  priests  and  the  people  had 

ide  Simon's  pontifici 
uv,  41).     But  a  higb 

in  hand  against  the  enemy  was  a  new  type 
that  had  to  be  justiiied  by  the  example  of 
Phinehas  (Num.  xxv,  6).  The  promise  of  an 
everlasting  priesthood  as  a  reward  for  such 
leal  helped  to  legitimatize  the  new  pontifical 
family,  and  the  emphasis  shifted  for  a  while 
from  Aaron  and  Zadok  to  Phinehas  (I  Mace, 
ii  26;  Ps.  cvi,  30).  The  Hebrew  text  in 
xlv^  24  ff,  even  suggests  that  the  pact  with 
Phinehas  included  also  the  covenant  with 
Davii  consequently  such  a  union  of  princely 


this  interpretation  it  may  be  urged  that  this 
Simon  was  the  son  of  Mattathias,  son  of 
Johanan,  while  the  Simon  of  chap,  I  is,  accord- 
ing to  the  Hebrew  text,  son  of  Johanan 
(Greek  Onias).  But  the  Syriac  has  Nethaniah, 
and  in  the  Elhiopic  the  father's  name  is  not 
given  at  al).  The  original  may  have  read  only 
"Simon,  the  high-priest,"  Sdiolars  generally, 
however,  have  identified  him  either  with  Simon 
I,  who  15  supposed  to  be  a  contemporary  of 
Ptolemy  I,  or  with  Simon  II,  who  lived  in  the 
time  of  Aniiochus  HI,  The  former  has,  as  a 
rule,  been  identified  with  Simon  the  Just,  and 
it  has  been  thought  that  he  may  have  repaired 
the  temple  and  built  some  wall  destroyed  by 
Ptolemy  I,  Of  this  there  is  no  evidence,  and 
a  man  who  came  to  Egypt  in  132  b,c.  cannot 
have  had  a  grandfather  who  lived  in  the  be> 
ginning  of  the  3d  century  B.C  Simon  II  may 
indeed  have  been  a  contemporary  of  Jesns  Ben 
Sira.  Josephus  ('Antiquities,'  xti.  138  ff.) 
quotes  a  letter  from  Antiochus  III  to  Ptolemy 
V,  in  which  he  infonns  him  that  he  is  re- 
solved to  confer  certain  gifts  on  the  Jews  for 
sacrifices  and  repairs  en  the  temple,  and  to 
exempt  them,  from  certain  taxes,^  But  he  does 
not  even  suggest  that  these  promises  were  ever 
kept,  and  m^es  no  mention  of  Simon  in  con- 
nection with  them.  Gritx  deemed  it  impossi- 
ble that  this  ''Law-despising  .HeUcinst'  couM. 
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have  beeD  the  object  of  so  much  praise;  but 
some  scholars  have  recently  deniea  the  exist- 
ence of  Simon  1,  and  maintained  that  Simon 
II  earned  by  the  deeds  recorded  in  £c<;lesi' 
asticus  the  surname  of  'the  Iust.»  In  reality 
Simon  the  Just  is  a  very  shadowy  f^re.  The 
Talmudic  statements  concerning  him  are  so  con- 
tradictory and  mixed  with  obvious  legends  as  to 
be  wholly  unveriftable.  Grotius  supposed  that 
chap,  li  was  written  by  the  grandson  of  Jesus 
Ben  Sira;  and  the  colophon  at  the  end  of  chap. 
1  certainly  indicates  that  it  is  a  later  addition ; 
but  as  it  exists  in  the  Hebrew,  it  is  more 
likely  lo  come  from  some  earlier  owner  of  the 
manuscricit.  The  hymn  interpolated  after  vs. 
13  may  nave  been  written  much  later.  Gal- 
met  and  others  have  been  struck  by  the  ap- 
parent allusions  in  ch.  xxxvi  to  the  persecu- 
tions of  the  Maccabanin  period ;  they  may 
have  come  from  the  hand  of  Simeon.  That 
the  work  of  Jesus  Ben  Sira,  probably  com- 
pleted about  175  B.C.,  had  received  more  or  less 
extensive  interpolations  when  it  was  found  by 
his  grandson  in  Egypt,  is  now  widely  recog- 
nized. It  was  suggested  in  the  second  preface 
that  the  book  was  a  compilation,  and  this  view 
has  been  held  by  many  scholars.  It  is  sup- 
ported by  the  analogy  of  Proverbs.  Gfrorer 
maintained  that  ch.  xxiv  was  copied  by  the 
author  in  Egypt.  Ewald  thought  that  only  one 
of  the  three  ^arts  into  which  he  divided  the 
book  was  written  by  Jesus  Ben  Sira.  Some 
sections  have  the  appearance  of  being  anthol- 
ogies of  gnomic  sayings.  They  may  have  been 
t^en  from  the  lips  of  the  people,  heard  in  the 
conversation  of  sages,  remembered  from  earlier 
reading,  or  copied  from  manuscripts;  but  the 
author  undoubtedly  wrote  much  himself,  and 
his  work  became  impressed  with  his  own  view 
of  the  world.  Lowth  recognized  its  poetic 
character,  and  its  metrical  structure  has  been 
recently  studied  by  Bickell,  Schloegl,  Peters 
and  others.  Jesus  Ben  Sira  was  a  diligent 
student  of  the  older  biblical  books.  He  was 
well  acquainted  with  Proverbs  and  Job,  but 
apparently  not  with  Ecdesiastes.  His  theo- 
logical views  are  substantially  those  of  the 
Sadducees.  He  has  no  place  for  angels.  Those 
mentioned  in  Job  xxxiii,  26,  2  Kings  xix,  35, 
and  Deuteronomy  xxxii,  8,  become,  in  his 
rationalistic  interpretation,  respectively  a  physi- 
cian, a  plague,  and  a  ruler.  He  recognizes  no 
devil  or  demons.  He  thinks  that  'divinations, 
soothsayings,  and  dreams  are  vain*  (xxxiv,  S). 
He  indulges  in  no  speculations  as  to  the 
future ;  he  has  no  Messianic  hope.  He  is  con- 
vinced that  "the  son  of  man  is  not  immortal.* 
In  his  conception  of  God,  his  wisilom  revealed 
in  all  his  worics,  his  gooaness  that  leads  to  re- 

Kutance,  and  his  fatherhood  are  emphasized. 
xliv-1  an  interest  in  the  pomp  of  the  cult, 
and  an  enthusiastic  loyalty  to  the  hi^-priest- 
hood,  manifest  themselves  that  are  not  seen 
elsewhere  in  the  book.  The  author  of  these 
chapters  probably  lived  to  see  a  most  glorious 
high-priest  through  whom  the  promises^  to 
David  had  also  been  fulfilled.  Ecclesiasticus 
is  the  most  complete  textbook  on  morals  pre- 
served to  us  from  Hebrew  antiquihr.  It 
teaches  a  man  how  to  eovem  his  wilt  his 
children  and  his  slaves;  how  to  deal  with  his 
friends  and  his  foes,  his  superiors  and  his  in- 
feriors, his  creditors  and  his  debtors,  the  rich 


and  the  poor;  how  to  behave  at  the  ban(iueting 
table  and  in  the  house  of  mourning,  in  the 
temple  and  in  the  market-place;  how  to  control 
his  passions,  practise  moderation,  cultivate 
nobler  tastes,  emulate  the  example  and  seek 
the  company  of  the  wise.  His  moral  philoso- 
phy is  utilitarian  and  individualistic.  The  mo- 
tive is  the  hap})iness  a  certain  line  of  condact 
will  bring,  while  the  welfare  of  others  is  not 
urged  as  a  consideration.  He  lays  down  rules 
rather  than  principles,  and  his  work  is  a  noble 
attempt  to  commend  to  the  young  a  righteous 
and  well-ordered  life. 
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Professor  of  Semitic  Languages  and  Litera- 
tures, Cornell  University. 

ECCLESIOLOGY,  the  sdence  of  the 
Church  as  an  organized  society,  a  branch  of 
knowledge  which  deals  with  ecclesiastical  an- 
tiquities, buildings,  rites,  vestments,  organiza- 
tion, principal  features  and  divisions. 

BCCLE8TON,  Samuel,  American  Roman 
Catholic  prelate;  b.  Kent  County,  Md..  27  June 
1801;  d,  Georgetown,  D.  C,  21  April  1851.  He 
was  educated  in  Saint  Mary's  College,  Balti- 
more, and  ordained  to  the  priesthood  of  the 
Rortan  Catholic  Church  182S.  He  subsequently 
served  Saint  Mary's  College  as  vice-president 
and  president;  became  archbishop  of  Baltimore 
in  1834;  and  established  the  College  of  Saint 
CTharles  in  1850.  He  was  president  of  five  pro- 
vincial councils  and  inaugurated  the  moveinent 
which  resulted  in  the  laws  for  the  transmia- 
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sion  of  church  property  from  a  bishop  to  hia 
successor  and  for  the  excommumcation  of  any 
Roman  Catiiolic  who,  after  being  divorced  ly 
the   State,   should  marry  again. 

BCDVSIS,  the  process  of  casting  the  skin 
(see  Molting).  The  term  is  used  mainly  in 
reference  to  the  exuviation  of  the  pupa  of  in- 
sects and  of  the  outer  cuticle  of  lower  inverte- 
brates,  as   crabs. 

BCHAKD,  or  EACHARD,  Laurence, 
English  clergyman  and  historian:  b.  Barsham, 
Suffolk,  1670  (?);  d.  Lincoln.  16  Aug.  1730. 
His  'History  of  England  from  the  First  En- 
trance of  Julius  Ocsar  and  the  Romans  to  the 
End  of  the  Reign  of  James  the  First'  (1707) 
contains  a  wealm  of  information,  including  the 
particulars  of  Cromwell's  mterview  with  the 
Devil  on  the  momi:^  of  the  battle  of  Wor- 
cester. Other  historical  and  scholarly  works 
increased  his  reputation. 

BCHSGARAY,  Joa<,  ho-sa'  a-chalga-rii'e. 
Spanish  dramatist:  b.  Madrid,  March  1833.  He 
is  author  of  several  treatises  on  mechanics  and 
civil  engineering,  and  was  for  a  time  Minister 
of  Commerce  and  of  Public  Instruction.  Since 
1874,  when  the  production  of  'The  Avenger's 
Bride*  opened  a  new  and  brilliant  hfe  for  the 
Spanish  stage,  he  has  ^iven  himself  wholly  to 
the  drama ;  producing  in  a  few  years  70  plays 
rich  in  imagination,  dramatic  force,  and  lyric 
Ulent.  In  1904  he  was  presented  with  the  Nobel 
Prize  for  literature  by  the  Swedish  Academy. 
Of  his  greatest  pieces  may  be  nanted  'The 
Great  Galeotto' ;  'Madman  or  Saint';  'Con- 
flict Between  Two  Duties' ;  'A  Merry  Life  and 
a  Sad  Death'  ;  'Mariana'  (1892)  ;  'The  Son  of 
Don  Juan'  (1892),  based  on,  and  identical  in 
theme  viitb  Ibsen's  'Ghosts';  'The  Stigma' 
(1895);  'The  Madman  Divine'  (1900);  to 
Americans  the  best-known  work  with  'El  gran 
Galeoto'  (Eng.  trans,  by  Charles  F.  Nirdlinger). 
It  was  produced  on  the  stage  by  Mr.  and  Mrs. 
William  Faversham,  under  the  title  'The  World 
and  his  Wjfe.'  (See  Gbeat  Galeotto,  The;  Sok 
OF  Don  Juan,  The).  Consult  Vezinet  'Les 
maitres  (hi  roman  espagnoi'  (Paris  1907);  L. 
Anton  del  Olmet  and  A.  Garcia  Carafla,  'Eche- 
garay'  (Madrid  1912);  H.  de  Curion  'Le 
thatre  de  Jose  Echegaray'  (Paris  1912);  A. 
Zacher,  'Don  Jose  Echegaray'  (Berlin  1892). 
ECHELLENSIS,  Abraham,  Maronite 
scholar:  b.  Ekhel  in  the  Maronite  country  of 
Mount  Lebanon ;  d.  1664.  He  was  a  graduate 
of  the  College  of  the  Maronite  nation  at  Rome, 
and  was  called  to  the  chair  of  Syriac  and  Arabic 
in  the  College  of  the  Propagandists  and  later  at 
the  College  of  France.  *  From  1630  till  1642  he 
was  engaged  at  Paris  in  making  Arabic  vei^ 
sions  of  books  of  Scripture  for  a  Polyglot 
Bible;  afterward,  from  1652  till  his  death,  he 
was  employed  in  similar  work  under  the  aus- 
pices of  the  Congregation  de  Propaganda  Fide 
at  Rome.  He  made  Latin  translations  of  nu- 
merous works  in  Arabic. 

ECHELON,  ish'e  Wr  (Fr.  'a  ladder  or 
stepping  stone"),  used  in  military  language.  A 
battalion,  or  regimentj  marches  eti  ichelon,  or 
par  tckeion,  if  the  divisions  of  which  h  is  com- 
posed do  hot  march  in  one  line,  but  on  parallel 
lines.    The  divisions  are  not  exactly  behind  each 


aace  of  a  stairway.  This  order  is  used  if  the 
commander  wishes  to  bring  one  part  of  a  mass 
sooner  into  action  and  to  reserve  die  other.  If 
the  divisions  of  the  ichelon  are  battalions,  these 
are  generally  from  100  to  200  steps  from  each 
other.  An  ichelon  is  said  to  be  direct  if  its 
head  maintains  a  position  perpendicular  to  the 
original  line,  as  in  direct  attack  or  retreat;  it  is 
said  to  be  oblique  when  it  deviates  from  the 
line,'  as  in  changing  the  order  of  formation. 

BCHENIQUS,  fi-ch^-ne'ki,  Jo9«  Rufino, 
Spanish-Amencan  soldier  and  statesman :  b. 
Puno,  Peru,  1808;  d.  Arequipa,  18  Oct.  1879. 
He  joined  the  Patriotic  party  as  a  boy,  rose  to 
the  rank  of  colonel  and  induced  the  revolted 
troops  of  (^marra  and  Berraudez  to  return  to 
their  allegiance  in  1833 ;  at  the  battle  of  Yungay 
1839,  he  fought  on  the  side  of  Vera  Cruz;  in 
1845  was  a  member  of  Castillas  council  of  state, 
and  in  1851  was  elected  President  of  Peru.  Id 
1854  he  was  charged  with  financial  irregulari- 
ties and  Domingo  Flias  ted  a  revolt  against  him 
which  terminated  in  the  battle  of  Saraija  1854. 
He  was  defeated  in  a  second  revolt  at  the  bridge 
of  Iscuchacha,  2  Aug.  1854,  retired  to  Lima,  was 
again  defeated  at  the  battle  of  La  Palma,  5  Jaa 
1855,  and  driven  into  exile.  He  was  permitted 
to  return  in  1862,  was  elected  deputy  and  later 
chosen  president  of  the  senate:  He  was  even  a 
Presidential  candidate  in  1872,  but  spent  the 
last  years  of  his  life  in  retirement 

ECHEVBRRIA,  S-cha-va-re'a,  Bsteben, 
Argentine  poet :  b,  Buenos  Aires,  Argentina, 
1809;  d.  Montevideo,  Uruguay,  185L  He  was 
educated  in  France,  and  his  early  works  showed 
that  influence,  but  he  afterward  became  more 
national.  He  was  exiled  by  the  Dictator  Rosas 
and  went  to  Montevideo,  where  he  died.  Amotig 
his  works,  which  are  in  great  repute  among  bis 
countrymen,  are  'Consuelos'  (1834);  'Rimas'; 
'Cautiva'  (1837),  containing  delightful  descrip- 
tions of  the  pampas;  'Guitarra'(1842)  ;  and  'La 
Insurreccion  del  Sud'  (1849).  His  complete 
works  were  published  at  Buenos  Aires  in  1874, 
in  five  volumes,  under  the  direction  of  Juan 
Maria  Gutierrez,  an  Argentine  man  of  letters. 

ECHIDNA,  or  SPINY  ANT-EATER,  an 
Australian  monolreme  animal  of  the  family 
Echidnida  or  Tachyglossidee,  closely' related  to 
the  duckbill,  but  very  different  in  outward  ap- 
pearance. Echidnas  are  spiny,  porcupine-like 
creatures,  12  to  18  inches  long,  with  broad 
bodies,  stout  legs  terminating  in  large,  strong 
claws  well  suited  for  di^ng,  and  a  small  hea{ 
ending  in  a  slender  snout.  The  male  has  spurs 
like  those  of  the  duckbill.  The  mouth  is  tooth- 
less but  the  palate  bears  a  number  of  recurved 
spines,  which  answer  the  purpose  of  teeth,  the 
tongue  is  extensile  and  glutinous.  The  animal 
resembles  the  hedgehog  in  that  it  curls  up  when 
in  danger,  presenting  its  long  spines,  and  pro- 
tecting by  this  method  its  naked  belly.  It  lives 
in  burrows  and  feeds  chiefly  on  the  juicy  larvx 
'  into  whose  hill  it  digs  with  its  great 


tamed,  becoming  playful  in  captivity  and  exbilv- 
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iting  considerable  intelligence.  They  are  noc- 
turnal in  habits,  and  spend  periods  of  drought 
curled  up  in  their  burrows.  The  common 
echidna  (,E.  acitleata)  is  found  in  Tasmania  and 
New  Guinea.  It  is  so  variable  in  color  and  size 
that  it  is  sometimes  held  to  form  two  species, 
differentiated  by  their  general  size  and  habitat. 
The  'nodiak'  of  Papua  {Proecknvta  brui}'ni) 
is  a  kindred  animaJ  hunted  by  the  natives  for 
food.    See  Monothckata  ;  Prqtotheria. 

ECHINADES,  e  kin'a-dfz  (modem  KUR- 
ZOLARi),  a  group  of  islands  at  the  entrance  of 
the  Gulf  of  Patras,  and  now  in  part  united  to 
the  maiitland  by  deposits  brought  down  by  the 
Acbelous  JUver.  It  was  near  these  islands  that 
the  battle  of  Lepanto  was  fought  in  1571.  See 
Lepanto,  Battle  of. 

ECHINOCACTUS,  i-lfi-no-kak'tus,  a  genus 
of  plants  of  the  natural  order  Cactactit,  charac- 
terized by  ^obular  or  shortly  cylindrical  formi 
with  promment  ribs  and  strong  spines.  Over 
200  species,  tnoslly  Mexican,  nave  been  de- 
scribed;    about  40   species   are   natives   of   the 


rado  and  Nevada.  The  flowers,  which  are 
highly  colored,  mainly  in  shades  of  yellow  and 
red,  are  borne  just  above  the  areas  prtMlucing 
the  youngest  spines  and  are  succeeded  by  dry 
or  succulent  fruits  of  no  economic  use.  The 
plants   are   raised  with   comparative  ease  from 


;   little   seedling* 
before  the  soil 


seeds,  given  abundant  light,  but  not  direct  s 

■        1   dry   the 

__,,  rately  y 

has  a  chance  to  bake  and  kept  in  a  temperalui 
of  about  60  degrees.  When  about  two  inches 
in  diameter  they  may  occupy  single  pots  as 
specimens.  About  SO  species  are  cultivated  in 
American  greenhouses  and  are  among  the  favor- 
ile  plants  of  their  order. 

ECHINOCEREUS,  a  genus  of  plants  of 
the  natural  order  Cactatea,  with  generally  low, 
thickly  clustered  stems,  mostly  short  funnel- 
formed,  brilliantly  colored  flowers  of  various 
tints  and  globose  or  ellipsoidal  fruits  which  are 
spiny  until  they  reach  maturi^.  By  some  bot- 
anists the  genus  is  united  with  Cereus,  from 
which  it  is  distinguished  mainly  by  technical 
characters  that  are  present  in  some  species  of 
each  group.  About  25  species  aregeneral  favor- 
ites in  American  gri — *■ ""■ — '"^ 

vated  in  about  the   . 
and  Cereus  (qqv.). 

ECHINOCOCCUS,  e-ki-nd-kBk'us.  a  small 
tapeworm  {Tmia  echinococcus)^  to  which  is 
due  the  disease  called  "hydatids"  in  man  and  in 
various  animals.    Sec  TAPEWOkM. 

ECHINODERMATA,  e-ki-n6-d*r-ma'ta, 
or  ECHINODERHA,  one  of  the  most  dis- 
tinct phyla  of  the  animal  Idngdom,  embracing 
the  crinoids,  sea  cucumbers,  sea  urchins  and 
starfishes.  On  account  of  a  predominating 
radical  synunetry  Cnvier  united  them  with  the 
Ctfltnterata  in  his  type  Radiala.  Leuckart  was 
the  first  to  clearly  perceive  that  only  a  super- 
ficial resemblance  exists  between  the  members 
of  these  two  great  groups  and  to  him  is  due  the 
elevation  of  the  Eckiaodermata  to  the  impor- 
tance of  a  distinct  phylum.  The  skin  i*  always 
more  or  less  indurated  by  the  deposition  of  cal- 
cium carbonate  in  the  form  of  variously  shaped 
spicules,  spines,  discs  or  plates,  either  isolated 


erism  is  generally  predominant,  certain  organs 
(madreporic  plate,  stone  canal,  "heart")  occur 
in  but  one  radial  axis  which,  therefore,  lies  in 
a  median  plane  to  which  all  other  organs  are 
bilaterally  related.  Of  the  repeated  organs  the 
digestive  glauds,  radial  canals,  nerves,  various 
vessels,  the  e^e-spots  and  some  others,  are  ra- 
dial, the  genital  organs  (single  in  Holothuroi- 
dea)  and  polian  vesicles  mterradial  in  position. 
The  partial  suppression  of  one  ray  or  two  rays, 
and  among  the  starfishes  a  multiplication  of 
rays,  may  lake  place ;  f urihermore,  in  some 
Echinoidea  and  Hololhuroidea  certain  of  the 
organs  or  rays  may  shift  so  extensively  with 
regard  to  the  principal  axis  and  the  median 
plane  that  the  original  pantamerism  becomes 
obscured.  There  is  a  well- developed  ccelora  or 
body  cavity  and  a  closely  connected  "blood*  or 
pseudohaemal  system  which  consists  of  an  axial 
organ  or  "heart,"  a  circumiesaphageal  ring, 
radial  vessels  and  a  more  or  less  extensive  sys- 
tem of  lacunae.  In  addition  to  the  blood  vascu- 
lar system  there  is  a  very  characteristic  water- 
vascular  ^stcm  which,  when  typically  devel- 
oped, consists  of  a  median  madreporic  or  sieve 
plate  and  stone  canal,  a  drcumcesophageal  canal 
bearing  polian  vesicles  and  other  diverticula, 
and  giving  rise  to  radial  canals  which  in  turn 
bear  rows  of  ampullx  and  tube  ittl.  The  latter 
are  the  chief  oi^ns  of  locomotion,  and  the 
most  important  function  of  the  water- vascular 
system  is  to  provide  for  their  distension  by 
means  of  the  water  which  is  strained  through 
the  madreporic  plate  and  enters  the  stone  canal. 
In  some  cases  the  tube  feet  assume  an  exclu- 
sively respiratory  function.  With  few  excep- 
tions the  sexes  are  separated  and,  following  fer- 
tilization in  the  water  external  to  the  body,  a 
free  swimming  larval  form  develops,  except  in 
a  few  cases,  from  the  egg.  This  is  always 
bilaterally  symmetrical,  has  a  curved -alimentary 
canal  with  mouth  and  anus,  and  a  more  or  less 
complicated  ciliated  tract  or  citia  or  separate 
circles  of  cilia  and  a  pair  of  ccelomic  pouches. 
Older  larvst  often  develop  irregular  processes 
and  a  larval  skeleton.  The  larvK  of  the  several 
classes  differ  considerably  in  structural  details 
and  have  been  named  auricutaria,  Inpinnaria, 
pluteus,  etc.  The  Elahinodermata  are  exclusively 
marine.    The  following  classes  may  be  recog- 

Crinoidea,  usually  fixed  to  the  sea  bottom  by 
the  aboral  surface;  the  mouth  uppermost  and 
the  viscera  all  contjuned  in  the  central  disc  or 
theca.  When  arms  are  present  they  are  solid 
and  usually  branched. 

Stont  or  crinoids.  Here  belong  also  the  ex- 
tinct blastids  and  cystids  which  are  often  re- 
garded as  forming  separate  classes. 

Sitlieroidea,  never  fixed  to  the  sea  bottom; 
the  mouth  or  oral  surface  always  in  contact  with 
the  surface  over  which  they  are  moving;  tub« 
feet  confined  to  the  oral  surface;  form  stellate. 
There  are  two  quite  distinct  sub-classes,  the 
Ophitiroidea,  or  brittle  stars,  serpent  stars  and 
basket  stars,  and  the  Asterotdea  or  true  star- 
fish. 

Echinoidea,  never  fixed  to  the  sea  bottom; 
ambulacral  areas  with  the  tube  feet  extending 
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more  or  less  over  the  aboral  surface ;  form 
compact,  more  or  less  discoid  or  spheroidal. 
Sub-classes,  Regularia,  or  regular  sea-urchins; 
and  Irregularia,  or  irregular  sea-urchins. 

Halotkuroidea,  never  permanently  fixed  to 
the  sea  bottom ;  water- vascular  system  with  a 
circle  of  oral  tentacles;  more  or  less  elongated 
along  the  principal  axis  to  a  cucumber  or  worm- 
like  form;  skeleton  in  the  form  of  separate 
plates     or     sometimes     totally     wanting.    See 

CUCUMBEHS. 

Cysioidea,  Pelmatozoans  with  saclike  body 
enclosed  in  an  irregular  box.  The  arms  are 
poorly  developed.  The  mouih  is  central.  The 
primitive  members  of  the  class  are  spherical. 
Some  genera  tend  Co  the  Crinoid  type;  others 
resemble  the  echinoids.  They  appear  in  the 
rocks  of  the  Upper  Cambrian  Ag^  being  the 
earliest  group  o(  echinoderms.  They  disap- 
peared at  the  close  of  the  Paleozoic. 

Blastoidea,  a  small,  extinct  specialized  group 
derived  from  the  cystoids,  which  became  extinct 
at  the  close  of  the  Palxozoic  age. 

BlbliographT. —  Consult  Lankester,  E.  R., 
'Treatise  on  Zoology*  (Part  III,  London  1900), 
and  articles  on  the  several  classes.  Consult  also 
Clark,  W.  B  'The  Mesoioic  Echinodermata  of 
the  United  States'  (Jr  BulUUn  of  the' United 
States  Geological  Survey,  No.  97,  Washington 
1893)  ;  Lndwig,  'Morphologische  Studien  an 
Ecbinodermen'  (Leipzig  1882)  ;  Lang  and  Ber- 
nard, 'Textbook  of  Comparative  Anatomy' 
(New  York  1896)  ;  Parker  and  Haswell,  'Text- 
book of  Zoology>  (London  and  New  York 
1910) ;  Zittel  and  Eastman,  'Textbook  of  Pale- 
ontology' (ib,  2d  ed..  1913);  Bell,  'On  the 
Arrangements  and  Interrelations  of  the  Gasses 
of  the  Echinodermata,  (in  AitttaiTand  Magmint 
ofNat%ral  HKiory^  Scr.  VI,  Vol.  VII,  London 
1891)  ;  Neumayr,  'DieStammedesThierreiches' 
(Vienna  and  Prague  1889).  Consult  also 
Agassii,  Alexander,  'Paieontological  and  Em- 
bryological  Develo^Mnent'  (in  Proceedings  of 
the  American  Association  for  the  Advancement 
of  Science,  Boston  meeting,  Canibridge  1880), 
and  Carpenter,  'Notes  on  Echinoderm  Mor- 
phology' (in  Qnarterh  Jownal  of  the  Micro- 
stopicai  Society  (N.  S.  Vols.  XVIIl-XXVIII, 
London  18?8-6i7). 

KCHINOIDEA,  fk-T-noi'de-a,  or  SEA 
URCHINS,  a  class  of  Echinodermata  with  a 
more  or  less  spheroidal  or  discoidal  body  en- 
closed in  a  continuous  test  or  shell  composed  of 
polyKonal  pieces  of  various  shapes  accurately 
fitted  together  and  arranged  in  radial  rows. 
Alternating  ambulacral  and  inferambulacral 
areas,  usually  repeated  five  times,  may  be  recog- 
nized. The  former  exhibit  rows  of  perforations 
for  the  tube  feet,  generally  reaching  to  the 
aboral  pole.  The  skeletal  plates  support 
movable  spines  which  sometimes  attain  a  great 
size  and  are  used  in  defense  and  to  a  certain 
degree  in  locomotion.  In  addition,  the  integu- 
ment bears  the  remarkable  structures  known  as 
pedtcellaria,  which  are  three- jawed  pincers 
borne  on  movable  stalks,  which  by  continually 
snapping  and  bending  carry  away  particles  of 
fs»cal  matter  and  secure  cleanliness.  The  be- 
^nning  of  the  digestive  canal  is  frequently 
provided  with  a  complicated  masticatory  ap- 
paratus known  as  Aristotle's  lantern,  and  the 
canal  itself  is  tubular  and  looped,  usually  not 
pouched.    The  gonads  are  interradial  with  out- 


lets to  the  exterior  near  the  aboral  pole. 
Development  may  be  direct  or  through  the  larval 
form   called   pluteus,   which  is  provided  i"    '■" 


Echinoidea  is  very  great,  many  of  them  being 
fossil.  There  are  two  sub-classes ;  Regutaria, 
form  regular,  s{^eroid;  mouth  and  anus  at 
opposite  i)oIes  of  the  central  axis,  and  the  latter 
usually  snrrounded  by  small  skeletal  plates;  in 
only  a  few  cases  are  external  gills  present. 
Here  belongs  the  common  sea-urchin  (q.v.). 
IrrtgiUaria,  form  markedly  bilateral;  anus  al- 
ways displaced  from  the  apical  pole  into  the 
posterior  intcrradius  and  the  month  frequently 
in  the  opposite  direction,  in  which  case  the  form 
is  sometimes  heart-shaped  Examples  are  the 
sand-doltar  and  heart  urchin  (q.v.). 

ECHINORHYNCHUS,  S-kl-no-rin'kus,  a 
parasite  worm.    See  Roundworms. 

ECHO,  from  the  Greek,  meaning  ''sound,* 
noise;  a  sound  repeated  by  reflection,  or  a 
sound  heard  a^ain  at  its  source.  The  waves  of 
sound  on  meeting  the  surface  are  turned  back 
in  ihcir  course  according  to  the  same  laws  that 
hold  for  reflection  of  li^t.  Even  clouds  are 
■  capable  of  producing  echoes,  as  is  observed 
at  sea  when  a  gun  is  fired  off  under  a  dense 
cloud.  Echoes  from  the  clouds  also,  in  aU  likeli- 
hood, play  an  important  part  in  the  long  rolling 
of  thunder.  In  order  that  the  echo  may  return 
to  the  place  from  which  the  sound  proceeds  the 
reficclion  must  be  direct  and  not  at  the  angle  to 
the  line  of  transmission,  otherwise  the  echo  may 
be  heard  by  others  but  not  ^  the  transmitter 
of  the  sound.  This  may  be  effected  either  by  a 
reflecting  surface  at  right  angles  to  the  line  of 
transmission  or  by  several  reflecting  surfaces 
which  end  in  bringing  the  sound  back  to  the 
point  of  issue.  To  make  a  distinct  echo  the 
reflected  sound  must  be  concentrated'  rather 
than  diffused.  To  thia  result  a  degree  of  con- 
cavity in  the  reflecting  bo<^  is  conducive.  If 
the  sound  is  repeated  several  times,  which  is  the 
case  when  it  strikes  against  objects  at  different 
distances,  many  echoes  are  heard.  The  reflect- 
ing surface  must  be  at  a  certain  distance,  in 
order  that  the  echo  may  come  to  the  car  after 


sequently,  an  observer  standing  at  half  that  dis- 
tance from  the  reflecting  object  would  hear  the 
echo  a  second  later  than  the  sound.  Such  an 
echo  would  repeat  as  many  words  and  syllables 
as  could  be  heard  in  a  second.  This  is  called  a 
folysyllabie  echo.  If  the  distance  is  less,  the 
echo  repeats  fewer  syllables;  if  only  one  is  re- 
peated, then  the  echo  is  monosj^Iabic.  The  most 
practised  ear  cannot  distinguish  in  a  second 
more  than  from  9  to  12  successive  sounds,  so 
that  a  distance  of  not  less  than  CO  feet  is  needed 
to  enable  a  common  ear  to  distinguish  between 
the  echo  and  the  original  sounds.  Echoes  at 
least  distances,  as  from  the  walls  of  churches 
and  pnblic  halls,  are  liable  to  mix  with  and 
destroy  the  distinctness  of  the  original  sound. 

ECHO,  in  classical  mythology,  a  nymph 
(one  of  the  Oreads],  who,  according  to  fable, 
was  changed  by  Hera  (Juno)  into  a.  rock,  be- 
cause her  loquacity  prevented  Hera  from  listen- 
ing to  the  conversation  of  Zeus  with  the  nymphs. 
The  use  of  her  voice,  however,  was  left  her  so 
far  as  to  be  able  to  repeat  the  last  word  wtuch 
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she  heard  from  others.  Another  account  is  that 
Echo  fell  in  love  with  Narcissus  and  because 
he  did  not  reciprocate  her  affection  she  pined 
away  until  nothing  was  left  but  her  voice. 

ECHO  CANON,  Utah,  gorge  formed  by 
the  Weber  River,  in  the  northern  part  of  the 
State,  not  far  from  Salt  Lake,  through  which 
the  Union  Pacific  Railroad  passes.  The  bi^^ 
a.lniost  vertical  walls  of  the  canon  have  faDtas- 
tic  carvings  made  by  the  elements,  principally 
water.  Tne  peculiar  echo  heard  within  the 
gorge  has  given  it  its  name. 

BCHTBR,  eK'ter,  Michael,  German  painter : 
b.  Munich.  S  March  1812;  d.  there,  4  Fell.  1S79. 
He  studied  at  the  Munich  Academy,  as  a  pupil 
of  Hess,  Zimmerman  and  Olivier.  He  assisted 
Kaulbach  in  work  on  the  mural  paintings  in 
the  Berlin  Museum,  painted  the  'Battle  of 
Lechfeld>  for  the  Maximilianeum ;  thi  'Be- 
trothal of  Frederick  Barbarossa  with  Beatrice 
of  Burgundy'  and  'The  Burial  of  Walther 
von  der  Vogelweide*  for  the  National  Mu- 
seum in  Munich;  and  30  scenes  from  the 
'Nibelun^enlied'  for  the  royal  residence.  He 
was  appomted  professor  in  the  School  of  In- 
dustrial Arts  and  was  a  member  of  the  Munich 
Academy. 

ECHUCA,  i-chooTc^,  Australia,  town  and 
river  port  of  Victoria,  on  a  peninsula  at  the 
iunctian  of  the  Campespe  with  the  Murray 
River,  157  miles  north  of  Melbourne.  It  is 
opposite  Noama,  in  New  South  Wales.  A  road- 
way and  railroad  bridge,  1,905  feet  long,  of  the 
Murray  River  Railway,  connects  Noama  and 
Echura.  It  has  a  trade,  partly  1^  the  river,  in 
timber,  wool  and  wine,  and  the  vine  is  culti- 
vated m  the  neighborhood.    Pop.  about  5,000. 

ECIJA,  a'th£-hl  (Rom.  Astici;  Agosta 
Firha),  Spain,  a  dty  in  the  province  of  Se- 
ville, on  the  Genii,  «  miles  northeast  of  Se- 
ville. It  is  of  venij  ancient  origin  and  according 
to  tradition  was  visited  by  the  apostle  Paul.  At 
a  veiy  early  period  it  became  an  episcopal  see, 
and  Its  importance  under  the  Romans  is  at- 
tested by  many  ancient  remains.  The  climate 
is  so  hoi  that  Ecija  is  often  called  the  "Oven 
of  Andalusia.*  It  has  hospitals,  asylums,  bar- 
racks, theatres.  Its  principal  manufactures  are 
shoes,  woolens,  leather,  silk,  flour.  Pop.  about 
25,000. 

ECK,  Bmst  Wnhelm  Eberhard.  German 
jurist:  b,  Berlin,  1838;  d.  1901.  He  received 
tits  education  at  the  universities  of  Berlin  and 
Heidelberg;  was  professor  at  Berlin  (1871), 
Giessen  (1872),  Halle  (1872-77),  Breslau 
(1878-81)  and  thereafter  at  Berlin.  Of  his 
numerous  works  the  principal  are  'Die  soge- 
nannten  doppelseitigen  Klagen  des  romischen 
und  gemeinen  deutschen  Rechts'  (1870)  ;  'Die 
Verpflichtung  des  Verkaufcrs  lur  Ge whining 
des  Eigentums  nach  romischem  und  gemeinem 
deutschen  Recht'  (1874);  "Die  Stellun^  des 
Erben,'  etc.,  in  Bckker  and  Fischer,  'Beitrige 
zur  Beurteilung  des  Gntwurfs  cines  burger- 
lichen  Gesetzbuchs>  (1890). 

ECK,  Heinrich,  Germgm  geologist:  b. 
Gleiwitz,  Silesia,  1837.  He  received  his  educa- 
tion at  the  University  of  Breslau-  took  part  in 
the  geological  survey  in  Thuringia  and  Silesia 
in  1862,  from  1866  to  1871  he  was  lecturer  at 
the  mining  school  in  Berlin  and  in  the  latter 
year    was   appointed   professor   of    mineraltqty 


and  geology  at  the  Stuttgart  Polytechnic  Insti- 
tute. He  made  numerous  mvestigations  deal- 
ing mostly  with  Triassic  deposits,  me  results  of 
which  appeared  in  the  publications  of  the  Ger- 
man Geological  Society.  His  principal  works 
are  'Ueber  die  Formalionen  des  bunten  Sand- 
Steins  und  des  Muschelkalks  in  Oberschlesien 
und  ihre  Verstemerungen*  (1865) ;  'Ruders- 
dorf  und  Umgcgend,*  in    'Abhandlungen  zur 

feolDsrischen  Spcziallrarte  von  Preussen'  (Vol. 
,  1872):  'Das  Erdbeben  in  der  Gegend  zwi- 
schen  Strassburg,  Forbach  ...  am  II  June 
1887'  (1892);  'Verzeichnis  der  mineral- 
ogischen,  geognostischen,  vorgeschicht  lichen 
und  balneographischen  Littcratur  von  Baden, 
Wiirttemberg,  Hoheniollern'  .  .  ,  (1880; 
with  additions  in  1901). 

ECK,  Johann  Haier  von,  a  Catholic  theo- 
k)gian,  hfe-long  adversary  of  Luther:-  b.  Edc, 
Suabia,  13  Nov.  1486;  d.  Ingolstadt,  1543.  His 
father,  a  peasant  named .  Maier,  assumed  the 
name  Maier  von  Eck  or  Maier  of  Eck,  after  be- 
coming bailiff  of  his  village.  Johann,  at  the 
age  of  11  years,  entered  the  University  of 
Heidelberg  whence  he  passed  to  th*  University 
of  Tiibingen  and  there  at  the  age  of  14  years 
took  the  de^e  of  master  of  arts.  Success- 
ively at  Tiibmgen,  Colore  and  Freiburg  uni- 
versities he  studied  divinity,  jurisprudence  and 
mathematics  and  at  the  same  time  was  in- 
structor in  philosophy.  He  was  aiipointcd  pro- 
fessor of  theology  in  the  University  of  Ingol- 
stadt (1510).  While  on  his  travels  in  Italy 
(1515)  he  took  part  in  a  public  disputation  in 
the  UniversiW  of  Bologna  and  won  high  dis- 
tinction; in  1516  on  a  similar  occasion  at  Vienna 
he  had  a  like  success.  In  1518  he  published  a 
pamphlet,  'Obelisd.'  in  defense  of  the  Catholic 
doctrines  attaclnd  in  Luther's  celebrated 
■Theses'  of  31  Oct.  1517.  Eck  was  now  chan- 
cellor of  the  University  of  Ingolstadt  and  Lu- 
ther put  forward  CarUtadt  as  a  defender  of 
the  'Theses' ;  Carlstadt  not  only  replied  to  Eck 
in  print,  but  challenged  him  to  a  public  disputa- 
tion. Eck  accepted  the  challenge  and  the  dis- 
putation was  held  at  Leipzig,  with  Eck  as  the 
champion  of  Catholicism  against  both  Carl- 
stadt and  Luther.  The  disputation  was  com- 
menced 27  June  1519  and  lasted  tUI  15  July. 
More  than  a  year  previously  Luther  in  a  letter 
to  one  of  his  friends  credited  Eck  with  eminent 
scholarship  and  great  natural  gifts,  but  after 
the  disputation  he  was  for  Luther  *a  pitiful 
theologian*  and  "a  miserable  sophist*  The 
numerous  audience  and  the  townsmen  with 
unanimihr  awarded  the  crown  of  victory  to 
Eck,  ana  Ludier,  in  a  private  letter  to  his  in- 
timate friend  Spalatinns,  confessed  defeat 
Eck,  stimulated  W  his  success,  devoted  him- 
self thereafter  wholly  to  working  for  the  over- 
throw of  his  adversaries.  He  procured  from 
the  universities  of  Cologne  and  Louvain  a  con- 
demnation of  Luther's  writing  and  was  hon- 
ored at  Rome  with  the  commission  to  publish 
in  (jermany  Pope  Leo's  bull  Exsurge  Dommt 
against  Luther.  But  he  was  received  with 
manifestations  of  popular  enmity  almost  evenr- 
wbere;  even  at  Leipzig  the  bull  was  solemnly 
committed  to  the  flames  by  the  students  and 
the  populace.  On  several  notable  occasions 
afterward  — at  the  diet  of  Augsburg  (1530), 
the  conferences  at  Worms  (1540)  and  those 
at  Ratisbon  (1^0.  lu  was  again  a  principal 
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dnmpion  of  Catholicism.  Some  of  hU  worlcs 
are  »  Gemun  translation  of  the  Old  Testament, 
and  a  revision  of  Luther's  transition  of  the 
New  Testament.  His  pamphlets  and  books 
aeattist  the  doctrines  of  Lutber  are  included  in 
'Operum  Johannis  Eccii  contra  Lntherom.' 
Consult  Wiedemann,  'Dr.  Johannes  Eck'  <Re- 
gensbu^  1865). 


Hanover,  21  Sept.  1792;  <1  Weimar,  3  Dec. 
1854.  He  has  a  permanent  place  in  literature 
through  Ms  record  of  'Conversations  with 
Goethe  in  the  Last  Years  of  His  Life'  (1823- 
32),  which  has  been  translated  into  nearly  all 
the  languages  of  Europe,  even  Turkish.,  He 
edited  the  posthumous  as  well  as  the  40-volume 
edition  of  Goethe's  worlcs  (1839-40). 

BCKERT  (Friedrich  Bdnvd),  Max, 
German  eeographer:  b.  Chemnitz  1868.  He 
received  nis  education  in  Lobau  and  Berlin; 
taught  some  time  at  Lobau  and  Leipzig  and  in 
1903  became  privatdozent  at  Kiel  University. 
In  1907  he  was  appointed  to  the  chair  of  geog- 
raphy in  the  Royal  Technical  High  School  of 
Aachen  (Aijc-la-Chapelle).  He  has  published 
'Schulatlas'  (4Sth  edT,  19121  ;  'Wesen  und  Auf- 
gabe  der  Wirtschafts-  und  Verkehrsgeographie' 
(1903);     'Grundriss_    der    Han delsgeo graphic' 


(1906)  ;    'Die  Kartographie  als  Wisseuschaft* 

(1907)  ;  "The  New  Fields  of  Geography,  espe- 
cially Commercial  Geography'  (1907);  'Geo- 
graphisches  Praktikum,*  with  Kriimmel  (1908) ; 
'  Fortschritt  in  der  geographischen  Erschliessung 
unsem  Kolonien'  (19®  et  scq.)  ;  'Die  Karten- 
projektion'  (1910) ;  'Deutsche  Kultur- 
gei«raphie>  (1912) ;  'Wirtschaflsatlas  der 
deutschen  Kolonien'  (1912);  'Die  wirtschaft- 
liche  Bedeutung  des  Panama- Kanals>  (1913)  ; 
'Die  Metal Iverbreitung  und  Uetallgewerbe  der 
Welt>   (1913). 

BCKBKT,  Thomu  Than^MOn,  AmericMi 
telegrapher :  b.  Saint  Clairsrille,  Ohio,  23  April 
1825;  d  20  Oct.  1910.  In  1852-59  he  was  s>i|>er- 
intendont  of  the  lelegraoh  line  between  Piits- 
burg^  and  (^icago;  in  1859-61  superintendent  o£ 
a  gold-mining  company  in  North  Carolina;  and 
in  the  latter  year  was  appointed  superintendent 
of  the  military  lelegra]^  department  of  the 
Potomac.  Subsequently  he  was  genenl 
superintendent  of  the  mHitary  telegraph  of  the 
army,  and  was  brevetted  brigadier-general  of 
volunteers  for  his  services.  In  1864-66  he  was 
Assistant  Secretary  of  War;  in  1866-75  general 
supcrinteDdetkt  of  the  eastern  division  of  the 
Western  Union  Tel^raph  Ckimpany;  in  187S- 
81  president  of  the  American  Union  Telegraph 
Company,  and  in  1892  became  president  and 
general  manager  of  the  Westeni  Union  Tele- 
graph Company.     He  retired  in  1902. 

ECKFORD,  HoBry,  American  naval  archi- 
tect: b.  Irvine,  Scotland,  12  March  1775;  d.  Con- 
stantinople, 12  Nov,  1832.  He  became  a  ship- 
builder in  New  York,  in  1796;  designed  and 
constructed  a  fleet  of  war  vessels  for  the 
United  States  government  in  1812-14;  built  the 
R»bert  FuitOH,  wtiic^  made  the  first  voyage 
by  steam  from  New  York  to  New  Orleans  and 
Havana;  became  naval  constructor  at  the 
Bnxddyn  navy  yard  in  I8Z0;  snd  built  several 
war  vessels  for  European  and  S«uth  American 


governments.  At  the  invitation  of  the  sidtan 
he  became  chief  constructor  in  the  Turkish 
navy,  and  estaMished  a  navy  yard  at  Con- 
stantinople. 

BCKHART,  Ekiiart,  Johanne*  ("Meisteb 
Eckhast"^,  the  first  of  the  German  mystics  in 
order  of  time  and  among  the  foremost  in  ranJc; 
the  probable  place  of  his  'birth  is  Cologne,  and 
the  year  1260  or  a  little  earlier;  d  1329,  He 
studied  philosophy  and  theology  in  the  Univer- 
sity of  Paris  and  joined  the  order  of  the 
Preaching  Friars,  or  Dominicans,  in  which  he 
was  promoted  to  offices 'of  high  responsibility, 
for  example,  that  of  vi car-general  of  the  Do- 
minicans for  Bohemia,  provincial  of  the  order 
in  Saxony.  In  these  places  he  effected  many- 
reforms  in  the  houses  of  the  order  and  was 
in  high  estimation  as  a  preacher  notwithstanding 
the  abstmseness  of  his  mystical  speculations. 
Toward  the  end  of  his  life  this  dissemination  of 
his  mystical  views  touching  the  nature  of  God 
and  the  relations  between  Drity  and  the  human 
soul  brou^t  him  under  suspicion  of  being  in 
sympathy  with  .the  Beghards,  the  Brethren  of 
the  Free  Spirit,  the  Apostolic  Brethren  and 
other  fanatics,  and  1327  he  was  cited  before 
the  Conrt  of  Inqttisitioa  at  Cologne  to  make 
answer  to  charts  of  heretical  teaching  based 
on  iiassages  in  his  sermons.  There  be  defended 
the  inculpated  propositions  as  entirely  orthodox. 
but  expressed  his  readiness  to  repudiate  them  if 
in  the  judgment  of  the  head  of  the  Church  they 
were  in  conflict  with  the  Church's  creeds.  In 
1329  the  decision  arrived  from  Rome :  28  prop- 
ositions contained  in  his  sermons  were  con- 
demned as  heretical  and  Eckhart  was  ordered 
to  recant;  but  he  was  now  dead. 

Whether  these  28  propositions  were  or  were 
not  formally  hereticaC  contradictory  of  the  ex- 
press teachmgs  of  the  Church,  they  certainly 
contain  doctrines  that  never  have  been  put  forth 
in  any  of  the  Church's  formularies.  However 
extiavaganL  they  might  have  been  tolerated  or 
ignored  haa  they  been  entertained  or  discussed 
merely  in  the  schools  of  theology  and  plulos- 
ophy ;  but  proclaimed  from  the  pulpit  and  ad- 
dressed to  the  common  people,  some  of  them 
ignorant,  they  were  incitations  to  rebellion 
against  all  Church  authority  in  teaching.  Hit  , 
doctrine  concerning  the  (jodhead  is  plainly 
pantheistic  For  him  there  is  no  real  being, 
but  C}od.  God  is  the  unknown  and  the  unknctv^.-." 
able.  We  cannot  validly  affirm  anything  of 
the  Godhead;  to  predicate  anything  of  Deity 
is  to  limit  infinity.  Yet  though  God  is  unknown 
and  unknowable,  and  thoueh  we  cannot  predi- 
cate anything  of  him,  still  we  can  know  the 
true  God,  the  personal  God,  the  Father'  in 
this  personal  God,  the  Godhead  itself.  The . 
triune  God,  Father,  Son  and  Spirit,  is  evolved 
from  the  Godhead.  And  the  Father  comes  to 
know  himself  in  the  Son;  the  return  of  the  Son 
into  the  Father  is  the  Spirit.  In  begetting  the 
Son  —  who  is  coetemal  with  the  Father  —  the 
Father  brings  into  existence  the  universal  world 
of  things.  His  death  occurred  a  litde  while  ' 
before  the  arrival  of  the  Pope's  condemnation 
of   his    doctrines. 

SCKHBL,  «k'«l,  JoMph  Hilary,  Aostiiatt 
numismatist:  b.  Eniersfeld,  Austria,  1737; 
d.  1798.  After  becoming  a  member  of  th« 
Society  of  Saint  Ignatius  he  was  appoinlM~ 
keeper  .of  the  imperiat  cabinet  of  medals  Mfft^ 
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professor  of  arducoloKV  at  Vienna.  Eckhd 
may  be  regarded  as  the  founder  of  the  science 
of  numismatics,  Itie  principles  of  which  are 
elaborately  developed  in  his  treatise,  'Doctnna 
Nummorum  Veterutn'  (8  vols,,  792-98).  He 
also  published  catalogues  of  the  ancient  coins 
and  gems  in  the  imperial  cabinet, 

ECKSTEIN,  ek-stln  Emit,  German  humor- 
ist, poet  and  novelist:  b.  Giessen,  6  Feb,  1845; 
d.  1900.  From  the  university  lie  went  to  Paris, 
ajid  there  completed  his  comic  epos,  'Check  to 
the  Queen'  (1870).  and  wrote  'Pads  Sil- 
houettes' (1873),  the.  grotesque  night-piece 
'The  Varzin  Ghosts'  and  the  'Mute  of  Seville.' 
Later  he  wrote  tlie  stories  'Margherita'  ;  'At 
the  Tomb  of  Cestjus' ;  'The  Mosque  at  Cor- 
dova.' He  was  editor  of  a  literary  and  critical 
journal.  Hall  of  Poeti,  and  of  a  humorous 
weekly.  The  Wag,  at  Leipzig,  for  some  years, 
and  in  1885  settled  in  Dresden.  He  also  wrote 
'The  Claudii'  ;  'Aphrodite,  a  Story  of  Ancient 
Hellas' ;  'Decius  the  Flute-player :  a  Merry 
Story  of  3  Musician  in  Ancient  Rome.'  He  is 
distinguished  by  a  polished  literary  style  and 
careful  handling  of  plots. 

ECLAMPSIA.    See  Puerperal  Eclaufsia. 

ECLECTIC  SCHOOL  OF  HBDICINE. 
See  Medicine,  Eclectic. 

ECLECTICISM  (from  the  Gr.  ^.c,  out  of, 
and  ^j'riv,  lo  choose  or  select)  is  a  term  that 
may  be  applied  to  any  bod^  of  theories  or 
doctrines  that  are  combmed  without  regard  for 
dieir  systematic  coherence  and  real  unity.  We 
may  thus  find  eclecticism  in  theology,  in  philos- 
ophy, in  medicine,  politics  or  in  Ine  sphere  of 
any  of  the  theoretical  sciences.  The  eclectic 
is  usually  guided  by  practical  motives :  he 
adopts  from  the  various  conflicting  systems 
what  seems  to  him  the  most  plausible  and  useful 
opinion  on  this  point  or  that,  drawing  now  from 
one  school,  now  from  another.  He  is  not  con- 
cerned primarily  with  the  systematic  connection, 
or  even  the  logical  consistency,  of  these  various 
doctrines  with  one  another,  but  rather  with  the 
plausibility  and  practical  applications  of  the 
views  taken  singly. 

In  philosophy  there  have  been  many  men, 
both  in  ancient  and  in  modem  times  —  some 
of  them  writers  of  great  popularity  and  influ- 
ence—  who,  without  attaching  themselves  to 
any  particular  ^stem  or  forming  one  of  their 
own,  undertook  to  select  from  various  quarters 
the  particular  doctrines  that  appeared  to  them 
lo  be  true  and  to  combine  them  in  their  teaching. 
This  eclectic  tendency  was  most  prominent  m 
the  ancient  world  during  the  later  period  of 
Greek  philosophy,  when  the  theoretical  interest 
of  earlier  times  had  greatly  declined  and  when 
skepticism  had  infected  many  of  the  best  minds. 
The  differences  between  the  three  principal 
schools  (Plaionists,  Peripatetics  and  Stoics) 
began  to  be  less  emphasired  and  elements  from 
one  school  were  adopted  by  adherents  of  an- 
other. Moreover,  a  form  of  eclecticism  ap- 
peared in  Alexandria  also,  where  thinkers  like 
Philo  sought  to  unite  Hebrew  theology  with 
Platonic  and  N  co-Pythagorean  conceptions. 
Cicero,  who  did  more  than  anyone  else  to  ac- 
quaint his  fellow  countrymen  with  Gredc  philos- 
ophy, was  a  thorough-goir«  eclectic,  troubling 
little  about  the  systematic  connection  of  the 
doctrines  and  selecting  freely  from  the  various 
siitoots  what  seemed  to  him  true.    In  modem 


times,  the  school  founded  by  the  French  philos- 
opher, Victor  Cousin,  is  known  as  eclecticism. 
Cousin  sought  to  tinite  German  idealistn,  as 
represented  by  Kant  and  his  successors,  with 
the  Scottish  philosophy  of  "common  sense*  and 
the  doctrines  of  Descartes.  Consult  Zellcr, 
'Eclecticism  in  Greek  Philosophy'  (Eng.  trans., 
1883)  ;  Janet,  'Victor  Cousin  et  son  oann' 
(1885);  Simon,  'Victor  Cousin'  (1887). 

Jaues  E.  Creighton, 
ProfesiOT  of  Logic  and  Metaphysics',  ComtU 
University. 

ECLECTICISM    IN    HBDICINE.      Sec 
Medicine,  EtxEcnc. 

ECLIPSE  (Gr.    eKXei^iic    from     tKleintiv   to 

forsake  the  accustomed  place,  to  fail  to  ap- 
pear), an  obscuration  of  the  light  of  a  heavenly 
body  by  another,  effected  either,  directly,  by  its 
intervention  between  the  body  and  the  observer, 
or,  indirectly,  by  its  interception  of  the  source 
of  light  which  illumines  the  body.  The  earth, 
shadow,  may  indirectly  c 


in  the  shadow  of  Jupiter,  and  for  the  system  of 
Saturn  a  more  complicated  result  arises  on 
account  of  its  rintr.  When  Ihe  shadow  of  a 
satellite  falls  upon  either  of  these  planets  it  is 
called  a  transit  of  the  shadow.  Eclipses  are 
not  observable  in  the  other  planetary  systems, 
since,  in  the  case  of  Mars,  the  satellites  dis- 
appear in  the  light  of  the  planet,  and  with  the 
more  distant  planets  the  shadow  cone  extends 
too  slight  a  distance  beyond  the  disc.  Again, 
our  moon  can  by  its  direct  interposition  between 
the  sun  and  the  earth  produce  eclipses  of  the 
sun.  The  moon  may  interpose  itself  between 
the  stars  or  planets  and  occult  them  (see 
Occult ATioN),  and  the  other  bodies  of  the  solar 
system  may  act  similarly.  The  most  important 
of  these  phenomena  are  the  eclipses  of  the 
sun  and  moon. 

BclipBcs  of  the  Hooil— A  lunar  eclipse  is 
caused  by  the  interposition  of  the  earth  between 
the  sun  and  the  moon  and  the  moon's  consequent 
immersion  in  the  shadow  of  the  eardi.  This 
can  occur  only  when  the  moon  is  in  opposition 
to  the  sun  in  the  heavens,  that  is,  at  the  time 
of  full  moon,  and  is  only  possible  when  both 
the  sun  and  the  moon  are  near  the  moon's 
nodes,  i.e.,  the  points  where  her  orhit  crosses 
the  plane  of  the  ecliptic.  Let  the  sun.  earth 
and  moon  be  regarded  as  spherical  bodies  and 
their  centres  ranged  in  a  right  line.  Then  the 
sun  will  project  beyond  the  earth  a  conical 
shadow  called  the  umbra,  in  which  the  moon  is 
centrally  immersed.  The  surface  of  this  cone 
will  be  described  by  a  line  tangent  to  the  same 
side  of  both  sun  and  earth  and  moving  about 
the  line  joining  their  centres.  The  apex  of  the 
shadow  cone,  or  of  the  umbra,  is  on  the  average 
about  857,000  miles  beyond  the  earth's  centre, 
and  the  diameter  of  the  aoibTal  cone  at  the 
point  where  the  moon  crosses  it  on  the  averaxe 
about  two  and  two-thirds  the  diameter  of  the 
moon.  If,  again,  two  lines  tangent  on  opposite 
sides  of  the  sun,  and  crossing  between  sun  and 
earth,  move  about  the  line  joining  the  centres 
of  these  bodies,  these  lines  will  describe  the 
surface  of  two  cones  of  which  the  one  extend- 
ing beyond  the  earth  is  that  of  the  penumbra. 
Unless  the  moon  -be  near  one-  of  her  nodes  at 
the  time  of  ftill  moon,  she  will  not  strike  the 


shadow,  but  pass  below  or  above  it.  If  the 
sun  is  less  than  eight  dafs  from  a  node  of  the 
moon's  ortit,  an  eclipse  must  occur ;  if  more 
than  15  days  from  a  lunar  node,  an  eclipse 
is  impossible.  These  are  called  the  lunar 
ecliptic  limits.  Since  the  moon  mi»t  be  quite 
near  her  node  to  produce  a  lunar  eclipse,  it  may 
happen  that  an  entire  year  may  eUpse  without 
an  eclipse  of  the  moon.  The  lunar  eclipses  may 
be  either  partial  or  total  according  as  the  moon 
is  tmniersed  either  partly  or  entirely  in  the 
earth's  shadow  cone. 

The  phenomena  of  a  total  lunar  eclipse 
are  of  a  simple  character.  The  immersion  of 
the  moon  in  the  pennmbra  can  be  observed  only 
with  difficulty.  The  edge  of  the  shadow  itself 
presents  a  haiy  outline  when  seen  in  a  telescope 
and  the  times  of  contact  cannot  be  observed 
with  accuracy.  When  completely  within  the 
earth's  shadow,  the  moon  is  usually  still  plainly 
visible;  it  is  then  usually  of  a  dull  cODper  color, 
although  it  mav  be  greenish  or  even  of  a  deep 
red;  usually  ine  moon's  disc  appears  tnottled 
by  patches  of  different  colors.  The  cause  of 
this  coloration  is  the  sunUghl  shining  through 
the  earth's  atmosphere,  suffering  absorption  of 
its  higher  tints  and  experiencing  deflection  into 
the  shadow  cone  through  refraction.  Lunar 
eclipses  have,  however,  occurred  in  which  the 
moon  was  entirely  invisible  during  the  total 
phase.  The  obscuration  of  the  earth's  atmos- 
phere by  clouds  accounts  for  these  dark  eclijiscs. 
The  most  interesting  physical  observations 
effected  during  Its  eclipse  concern  the  luminous 
and  heat  rathations  of  the  moon.  Valuable 
astronomical  observations  then  possible  are  (he 
determinations  of  the  times  of  occuliation  of 
faint  stars  whence  precise  values  of  lunar 
position,  diameter  and  parallax  may  be  derived. 
EcIipBCB  of  the  Sun.— Solar  eclipses  can 
occur  only  at  the  time  of  new  moon.  If  the 
sun  be  more  than  19  days  from  a  node  of  the 
moon's  orbit  an  eclipse  is  impossible,  if  less 
than  13  days,  a  central  solar  eclipse  is  in- 
evitable, Ttese  are  the  solar  ecliptic  limits. 
The  sun  causes  the  moon  to  project  toward  the 
earth  at  new  moon,  umbra!  and  penumbral 
shadow  cones  differing  In  the  main  only  in  size 
from  those  which  the  earth  projects  toward  and 
beyond  the  moon  at  full  moon.  The  shadow 
cone  of  the  moon  may  strike  the  earth's  surface, 
but  on  the  average  it  does  not.  Two  distinct 
cases  may  arise.  First,  the  axis  of  the  shadow 
cone  may  strike  the  earth's  surface,  and  upon 
it  the  right  line  joining  the  centres  of  the  solar 
and  lunar  discs  traces  the  curve  of  centrality. 
Here  three  cases  result:  (1)  The  anes  of  the 
shadow  cone  reaches  the  earth's  surface  and  a 
central  total  eclipse  occurs.  (2)  The  apex  of 
the  shadow  cone  does  not  reach  the  earth's 
surface  and  there  occtirs  a  central  annular 
eclipse.  (3>  The  apex  of  the  shadow  cone 
reaches  the  earth's  surface  only  at  a  middle 
Stretch  of  the  curve  of  centrality  and  there 
occurs  a  central  aimular-toial  eclipse.  Second, 
the  aids  of  the  shadow  cone  may  not  strike  the 
earth's  surface  but  the  earth  may  Still  enter  the 
shadow  cone,  or  shadow  cone  produced,  and 
there  occur  total,  annular  and  annular-total 
eclipses,  all  of  which  are  of  a  non-central  char- 
acter. The  path  of  a  total  eclipse  on  the  earth 
may  traverse  a  length  from  west  to  east  of 
several  thousand  miles.  An  annular  eclipse  has 
also  a  "path   of  the   annnlus"  in   which   the 
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annntar  i^ase  is  visible.  Ontnde  of  both  of 
these  paths  the  sun  is  only  partially  eclipsed. 
The  least  number  of  eclipses,  solar  and  lunar, 
which  can  occur  in  a  year,  is  two,  and  these 
must  be  central  eclipses  of  the  sun,  while  the 
maximum  nimiber  occurring  is  seven,  two  of 
the  moon  and  five  of  the  son  or  four  of  the 
sun  and  three  of  the  rooon.  A  simple  record 
of  the  date  and  character  of  eclipses  revealed 
to  early  astronomers  the  fact  that  after  a 
period  of  about  18  vears  eclipses  again  recur 
m  die  same  order  ana  kind  whether  solar,  lunar, 
total  or  partial.  This  cycle,  called  the  Sards, 
is  one  of  223  Iimar  months,  each  of  a  little 
more  than  29-5  days,  and  is  precisely  6,5S5.32 
days  in  let^th.  DepeDdin;[  on  the  number  of 
leap  years,  5  or  4  intervenmg,  this  is  equal  to 
18  years  10,32  days  or  11.32  (kys.  At  the  end 
of  the  Saros  the  relative  positions  of  the  sun, 
moon  and  node  of  the  moon's  orbit  arc  nearly 
the  same  as  at  the  beginning,  and  other  favoring 
factors  of  the  motions  of  the  sun  and  moon 
also  recur,  as  Newcomb  first  pointed  ouL  to 
nearly  original  values.  The  excess  of  one-third 
of  a  day  in  the  cycle  causes  the  eclipse  to  be 
thrown  about  eight  hours  of  longitude  farther 
west  on  the  earth's  surface.  Hence  only  after 
three  cycles  does  the  eclipse  again  recur  in 
approximately  the  same  longitude.  If  the  inter- 
vening leap  years  be  regarded,  the  application 
of  the  SaroB  to  various  series  of  solar  eclipses 
of  the  following  table  may  readily  be  made. 

Ancient  eclipses  are  chiefly  of  value  in  his- 
torical and  chronological  investigation  (see 
Tiue).  The  records  of  the  supposed  eclipses 
of  the  ancient  historians  are  usually  very  un- 
certain as  to  place,  time  and  character  6f  the 
occurrence,  and  hence  have  proved  of  question- 
able value  to  the  astronomer.  The  precise  cir- 
cumstances of  an  eclipse  occurring  centuries 
ago  can  readily  be  computed  from  the  modem 
tables,  but  the  comparison  with  the  vague  his- 
torical references  nas  apparently  contributed 
but  little  to  science.  Ginzel  has,  in  his  'Special 
Canon  of  Eclipses,)  collected  a  splendid  array 
of  ancient  eclipse  literature,  and  this  has  been 
used  to  derive  corrections  to  the  lunar  tables, 
but  Newcomb  seems  justly  to  question  the 
validity  of  the  results.  The  fechpses  observed 
by  the  older  astronomers  and  carefully  recorded 
are  of  great  value.  And  in  later  times  the 
description  of  eclipses  has  been  so  accurately 
interwoven  with  even  historical  accounts  as  to 
furnish  unquestionable  data  for  chronology. 
The  terror  and  apprehensive  uncertainty  asso- 
ciated with  an  eclipse  in  ardent  times  has  given 
place  to  a  lofty  appreciation  of  the  grand  occa- 
sion and  to  a  careful  and  inspiring  scientific 
stu^  of  the  phenomena. 

The  annexed  table  is  a  complete  list  of  all 
the  eclipses  of  the  century  having  a  total  phase, 
however  brief.  The  first  column  gives  the  date 
for  the  point  on  the  earth  where  at  noon  the 
eclipse  is  central.  The  second  column  gives  the 
Greenwich  civil  time  of  the  conjunction  of 
the  sun  and  moon  in  longitude.  The  next 
column  states  the  greatest  interval  in  minutes 
during  which  the  most  favored  place  may  ex- 
perience the  total  phase.  The  fourth  column 
gives  the  latitude  and  longitude  of  the  place 
where  the  eclipse  is  central  at  noon.  The  last 
column  indicates  the  areas  traversed  by  the 
moon's  shadow.  Several  of  the  eclipses,  occur- 
ring in  the  polar  regions,  have  r  —  '  ' 
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and  hence,  for  these,  the  place  of  the  beECttming 
ot  end  of  the  eclipse,  lowest  in  latitude,  is  placed 
in  the  fourth,  and  the  corresponding  time,  sun- 
rise or  sunset,  in  the  last  column.  The  eight 
annular-total  eclipses  of  the  century  are  indi- 
cated by  a  *,  and  in  these  the  duration  of  total 
fibase  may  be  but  a  few  seconds.  Two  of  the 
ist,  namely  1928  and  1967,  are  non-central  in 
character,  the  moon's  shadow  just  graiing  the 
pole  of  the  earth. 

The  Phenomeni.  Observed  in  Total  Solar 
EclifMca, —  As  totality  approaches,  a  pale  purple 
coloring  spreads  over  the  landscape.  Within  a 
minute  of  the  total  phase  the  phenomena  be^in 
to  succeed  each  other  so  rapidly  that  no  single 
observer  can  note  them  all.  B);  those  glandng 
at  the  landscape  in  the  direction  of  the  ap- 
proaching shadow  a  majestic  darkness  will  be 
seen  to  sweep  forward  with  a  swiftness  truly 
impressive.  Those  looking  at  the  earth,  am 
away  from  the  eclipsing 
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many  decades  remained  an  anexplained  puzzle. 
About  15  seconds  before  the  total  phase,  the 
moon,  with  its  sharp  irregular  outline,  due  to 
the  elevations  and  depressions  in  its  surface, 
will  have  diminished  the  solar  crescent  to  such 
an  extent  that  the  remnant  of  it  usually  begins 
to  be  crossed  by  black  lines,—  the  mountains  on 
the  moon's  edge  connecting  the  limbs  of  moon 
and  sun.  Then  it  rather  suddenly  presents  the 
appearance  of  a  string  of  detached  brilliant 
pomts,  irregular  in  size  and  spacing.  The  ap- 
pearance is  due  to  irradiation  which  alike  ex- 
aggerates the  length  and  thinness  of  the  pro- 
jected lunar  mountains  and  the  size  of  the 
resulting  bright  points  of  the  disappearing  solar 
crescent.  Totality,  the  appearance  of  the 
prominences,  whether  red  or  white,  along  the 
moon's  edge,  and  the  presence  of  the  radiant, 
outspreading  corona,  are  simultaneous.  The 
phenomena  of  the  earlier  eclipses  were  recorded 
in  the  most  general  manner.  Hasty  drawings 
of  the  streamers  of  the  corona,  accompanied  by 
descriptions  reflecting  but  the  dawn  of  scientific 
method,  are  the  chief  results.  It  was  not  until 
the  application  of  the  spectroscope  and  the 
photographic  camera  that  the  astronomer 
attained  real  insight  into  the  stupendous 
phenomena. 

The  great  eclipse  of  S  July  1S42  mav  be 
said  to  mark  the  beginning  of  serious  and  ac- 
curate attention  to  the  complex  physical  fea- 
tures of  total  solar  edi[)3es.  Then  the  path  of 
totality  swept  from  Spain  across  France,  Italy, 
Austria,  Russia  and  central  Asia  and  thus  per- 
mitted many  expert  European  astronomers  to 
view  and  record  the  marvelous  phenomena.  It 
b  noteworthy  thai  in  reports  of  this  eclipse  the 
reel  solar  prominences  were  first  described  with 
precision,  three  large  ones  having  been  seen  od 
the  upper  edge  of  the  moon.  Tne  corona  was 
also  described  as  of  a  brilliant  white  luminosity 
and  extending  at  least  15  minutes  from  the 
moon's  edge.  Among  the  many  phenomena  ob- 
served, the  objects  of  special  speculation  were 
the  newly  discovered  red  flames  or  protuberances 
which  Baily  considered  as  "forming  a  portion 
of  the  corona,*  and  Airy,  who  observed  the 
eclipse  through  clouds,  attributed  to  "some 
irregularity  in  the  density  of  the  cloud's  edge." 

Dtiring  the  total  solar  eclipse  of  2S  July  1851 


both  the  cormia  and  the  prominences  were  ob- 
served in  greater  development  than  in  1842,  and 
by  several  obiervers  a  scarlet  sierra  or  reddish 
arc  of  li^C  was  noted  near  those  parts  of  the 
lunar  disc  where  the  rays  of  the  sun  had  dis- 
atqieared,  or  else  were  about  to  appear.  The 
observers  for  the  most  part  became  certain 
that  the  prominences  were  true  solar  append- 
ages, because  they  were  apparently  uncovered 
by  the  moon's  ed^  on  the  western  edge  of  the 
sun,  and  extinguished  on  the  eastern  limb.  A 
precious  photographic  achievement  was  the 
single  successful  <iaguerreom>e  taken  by  Bar- 
owski  with  a  telescope  of  iA  inches  aperture, 
attached  to  the  Kdnigsberg  heliometer,  and 
with  an  exposure  of  84  seconds.  It  distinctly 
pictured  the  corona  and  several  prominence^ 
and  thus  became  the  first  unchaltei^ed  record 
of  these  features  of  an  eclipse. 

It  was,  however,  at  the  eclipse  of  18  July 
1860  which  traced  its  total  path  across  northern 
Spain,  the  Mediterranean  and  northeastern 
Africa,  that  photography  was  first  applied  with 
marked  scientific  success.  Mr.  Warren  de  la  Rue 
and  Padre  Secchi  each  secured  good  representa- 
tions of  the  prominences ;  the  former  also  faint 
traces  and  the  latter  good  portrayal  of  the 
corona.  Comparison  of  these  photographs  set 
at  rest,  once  for  all,  any  doubt  still  existing 
as  to  the  true  solar  character  of  the  promi- 
nences. The  photographic  method  of  attacking 
the  problems  arising  in  total  solar  eclipses  was 
from  this  lime  firmly  established.  Its  progress- 
ive development  was  determined  chiefly  by 
three  elements :  First,  increase  in  the  sensitive- 
ness of  the  plates;  second,  knowledge  of  the 
exposure  time  required ;  and  third,  necessary 
advancement  in  practical  optics.  The  gelatin 
emulsion  process  introduced  bv  Maddox  in  1871, 
and  given  the  touch  of  great  sensitiveness  by 
Bennett,  in  1878,  secured  the  first.  Successive 
failure  and  success,  coupled  with  scientific 
method  in  photometric  study,  brou^t  the  sec- 
ond. And,  finally,  refined  theoretical  discus- 
sion of  the  principlfes  of  optics  as  applied  to 
celestial  photography,  coupled  with  marked  im- 
provements in  optical  manufacture,  supplied  the 
third.  So  that  now  by  separate  and  regulated 
exposures,  with  specially  designed  instruments, 
either  the  outer  long,  delicate  coronal  wings 
may  be  pictured  to  an  extreme  limit,  or  the 
intensely  brighter  parts  of  the  inner  corona, 
shown  wiih  all  their  involved  filaments  and 
ridb  tracery^  and  with  many  a  curious  relation 
to  the  prominences  and  chromosphere. 

The  application  of  the  spectroscope  to  the 
study  of  the  brilliant  red  prominences  during 
the  total  solar  eclipse  of  18  Aug.  1868  will  al- 
ways be  memorable.  Tracing  its  course  across 
the  Indian  and  Malayan  peninsulas,  and  afford- 
ing a  total  phase  of  more  than  five  minutes  and 
a  half,  this  eclipse  was  spectroscopically  ob- 
served by  Janssen,  Major  Xennant,  Lieutenant 
Herschel,  Pogson  and  RayeL  The  light  of  the 
prominences  was  recorded  by  each  of  these  ex- 
perls  as  consisting  of  several  bright  lines 
clearly  indicative  of  the  gaseous  nature  of  those 
remarkable  objects.  The  hydrogen  lines  C  and 
F  were  certainly  identified,  ana  a  yellow  Une, 
thence  to  figure  famously  in  astronomy  as  I^ 
and  as  due  to  helium,  was  too  hastily  assigned 
to  sodium.  Another  notable  result  of  this 
eclipse    was    the   discovery   by^Janssen  of  ■ 
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method  by  *rfiich  the  bi^t  lines  of  the  promi- 
nences could  be  observed  apart  from  any  eclipse 
whenever  the  sky  was  sutHciently  clear.  On 
the  day  following  the  eclipse  he  was  able  suc- 
cessfully to  apply  the  new  method ;  to  demon- 
strate beyond  controversy  that  the  bright  lines 
of  hydrogen  prevailed  in  the  protuberances ;  and 
to  make  a  third  discovery  always  to  be  asso- 
ciated with  this  great  Indian  eclipse,  namely, 
that  of  pronounced  and  rapid  changes  of  form 
occurring  in  the  prominences.  Lockyer  in  Eng- 
land had  for'  some  time  been  at  work  on  the 
same  method  for  observing  the  bright  promi- 
nence lines,  and  his  final  success  was  reported 
to  the  French  Academy  at  the  same  meeting  at 
which  Janssen's  achievements  were  announced 
The   coincidence    was   evidently   rather   deter- 


of  the  corona  of  this  eclipse  was  generally  ob- 
served as  a  faint  continuous  one  without  lines 
dark  or  bright.  Rayet,  indeed,  noticed  a  cer- 
tain bright  line  near  E  as  extending  above  the 
prominences.  The  polariscopic  observations  of 
Lieutenant  Campbell  and  Captain  Branfil  proved 
that  the  coronal  light  was  polarized  in  planes 
passing  through  the  sun's  centre.  The  infer- 
ence thus  seemed  doubly  plain  that  some  solar 
li^t  was  reflected  by  the  corona,  although  the 
absence  of  the  dark  Fraunhofer  lines  required 
explanation. 

During  the  total  eclipse  of  7  Aug.  1869 
spectroscopic  observations  established  the  exist- 
ence of  a  bright  green  line  crossing  the  continu- 
ous spectrum  of  the  corona.  It  was  at  that 
time  estimated  as  coincident  with  a  bri^t 
cfaromospheric  line  of  approximately  the  same 
wave-length,  and  the  name  Coronium  was 
given  to  the  element  from  which  the  lig^t 
which  was  the  source  of  the  line  came.  The 
photographic  records  of  the  powerful  spectro- 
graphs applied  to  the  eclipses  of  1896  and  1898 
furnished  data,  however,  which  definitely  sepa- 
rated coronium  from  its  neighbor  m  the 
chromosphere. 

The  eclipse  of  22  Dec  1870  Was  of  particu- 
lar interest  to  the  American  observers  who  had 
studied  that  of  1869,  This  resulted  in  the 
despatch  of  two  large  parties  to  Europe,  one 
direaed  by  the  United  Stales  Naval  Observa- 
tory and  the  other  by  the  officers  of  the  Coast 
Survey.  If  there  remained  any  doubt  as  to  the 
gaseous  nature  of  the  inner  corona  it  was  to 
be  dissipated  by  the  fine  drawing  and  descrip- 
tion of  the  inner  corona  furnished  by  Professor 
Watson  of  Ann  Arbor,  stationed  at  Carlentini, 
Sicily,  and  observing  this  gaseous  shell  to  an 
elevation  about  5  mmutes;  and  by  Professor 
Yoim^'s  observations  in  Spain  of  the  now 
familiar  green  line  of  coronium,  visible  [tlainly 
in  this  area,  and  traceable  as  far  as  16  minutes 
from  the  solar  limb.  This  eclipse  will  always 
be  peculiarly  famous  for  Professor  Youngs 
discovery  of  the  reversing  layer  as  a  thin  shell 
lying  immediately  above  the  photosphere.  The 
existence  of  this  reversing;  layer  has  since  1870 
been  repeatedly  verified  visually,  and  more  re- 
cently by  photographic  records.  It  comprises 
an  envelope  of  glowing  vapors  of  an  estimated 
depth  of  about  600  miles  lying  at  the  base  of  the 
chromosphere.  Its  thinness  causes  the  bright 
lines  to  appear  for  but  3  few  seconds,  or  as 
a  brief  fiash,  unless   the  observation  be  made 


at  sottK  station  near  the  edge  of  the  lunar 
shadow. 

The  eclipse  of  12  Dec  1871,  whose  path  lay 
across  southern  India,  and  northern  Australia, 
was  i^otographed  according  to  a  consistent 
plan,  and  photographs  were  subsequently  studied 
with  consummate  skill  and  the  delicate  results 
reproduced  in  detail  with  masterful  accuracy. 
(Vol.  XLI,  'Memoirs  Royal  Astronomical  So- 
ciety.') Here  for  the  first  time  was  available 
a  representation  of  the  corona  in  all  its  com- 
plex glory  of  spaced  polar  rays,  dark  rifts, 
filaments  straight,  curved,  and  inlerlaung,  and 
of  stupendous  syncUnal  structures  with  rich 
nebulous  mottling.  The  delicate  portrayal  of 
the  wet-plate  process  was  only  equaled  l^  the 
scientific  and  artistic  manner  in  which  the  re- 
sults were  int^r^ted. 

The  eclipse  of  16  April  1874  was  visible  only 
in  southern  Africa,  and  observed  at  Klip- 
fontein  by  Mr.  E.  J,  Stone,  the  astronomer 
royal  of  the  Cape  Observatory.  He  oontinned 
Young's  observation  of  the  reversal  of  the 
Fraunhofer  lines  near  the  photosphere,  and  - 
traced  the  main,  green  coronal  line  to  more 
than  a  degree  from  the  moon's  edge.  The 
corona  exhibited  extended  equatorial  wings, 
covering  in  some  parts  more  than  three  lanar 
diameters.  The  spectroscopic  character  of  the 
corona,  and  its  imchanged  features,  as  viewed 
from  different  stations  in  Africa,  led  Stone  to 
insist  on  the  solar  origin  and  cosmical  nature 
of  the  outer  corona. 

The  path  of  the  total  solar  eclipse  of  29 
July  1878  lay  diagonally  across  North  America 
from  Bering's  Strait  to  the  Gulf  of  Mexico, 
and  afforded  a  memorable  opportunity  to  many 
American  and  foreign  astronomers.  The  di- 
rection of  the  line  of  totality  across  the  Rocky 
Mountains  permitted  several  astronomers  to 
observe  the  phenomena  at  extraordinary  alti- 
tudes, Langley  on  Pike's  Peak,  at  an  aJtitude 
of  14,100  feet,  traced  the  corona  in  the  direction 
of  the  ecliptic  for  a  disunce  of  at  least  12 
lunar  diameters,  and  felt  great  cmifidence  in 
saying  that  this,  though  covering  a  range  of 
over  10,000,000  miles,  was  "but  a  portion  of  its 
extent."  The  polar  rays  and  filaments  of  the 
inner  corona  received  careful  study  from  such 
experienced  observers  as  Ormond  Stone,  Boss, 
Paul,  Trouvelot  and  Upton.  "The  dry-plate 
photographs  obtained  by  Professor  Hall's  party 
at  La  Junta,  and  by  Professor  Harkness'  party 
at  Creston,  were  in  remaricable  agreement  as  to 
the  details  of  the  inner  corona,  the  same  in- 
tensities of  shading,  to  great  delicacy,  being  in 
common,  and  the  pronounced  filamentous  char- 
acter of  the  polar  rays,  as  well  as  the  marked 
curvature  and  brightness  of  the  equatorial  ex- 
tensions being  clearly  shown  in  both  sets  of 
plates.  It  was  the  concurrent  opinion  of  many 
observers  that  although  the  corona  exhibited 
vast  wings,  it  lacked,  particularly  in  its  inner 
portions,  the  brilliancy  of  the  corona  of  1869. 
As  to  the  spectroscopic  observations,  the  gase* 
□us  corona  manifested,  as  it  seemed,  a  pro- 
nounced sympathy  and  intimate  relation  with 
the  11-year  sun-spot  period,  giving  faint  spec- 
troscopic lines  at  the  minimum,  1878,  and  bril- 
liant ones  at  the  maximum,  1869,  1870,  and 
1871,  of  the  period.  It  was  also  discovered  that 
a  greater  development  of  the  corona  in  the 
equatorial  than  in  the  polar  re^ons  is  one  of 
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the  cbaiactcrlstks  of  coroou  which  have  bees 
observed  during  periods  when  there  were  few 

Thus,'durins  total  eclipse  of  17  May  1682 
the  pbot<^rapb3  of  the  corona  reproduced  th:^ 
fonn  which  it  had  in  1871,  near  a  snn'Spot 
maxioiutn,  being  tnou  extended  at  points  away 
frgm  the  lolar  equator  and  with  no  special 
structure  at  the  poles.  It  was  thus  distinguished 
from  the  coronas  of  1878  and  1867 :  near  sun- 
spot  minima,  which  were  gready  elongated 
along  the  sun's  equator  and  of  marked  struc- 
ture at  the  poles.    . 

During  the  edipse  of  29  Aug.  1886  Prof. 
W.  H.  Pickering,  of  the  Harvard  College  Oh- 
servatory,  made  a  valuable  itryestigation  ( 


method  io  the  two  eclipses  of  188$.  The  values 
obtained  bv  these  two  observers  are  stated  in 
the  fdlowing  table.  From  this  edipse  also,  i 
Study  of  the  largest  prominence  of  the  eclipse, 
which  rose  in  a  sotUcwfaat  spiral  form  to  the 
altitude  of  150,000  miles,  the  Italian  astrono- 
mer Tacchini  was  enabled  to  verify  the  dis- 
covery of  white  prominences  and  immediately 
anttounced  to  the  Academy  of  the  Lincei  at 
Rome:  "That  during  a  total  solar  eclipse  of 
the    sun    there    may    be    seen    most    beautiful 
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eclipse  and  of  the  following  total  ecKpse  fonr 
years  later.  Professor  Schaeberle  deduced  hi> 
'Mechanical  Theory  of  Solar  Corona'  — that 
ihe  corona  is  caused  by  light  emitted  and 
reflected  from  streams  of  matter  ejected  from 
the  sun,  the  stream  lines  of  the  corona  coincid- 
ing with  elliptical  areas  having  one  focus  at 
the  sun's  centre,  the  origin  of  the  streams  being, 
in  the  main,  confined  to  the  spol-xone  regions. 
Professor  Schaeberle  applies  his  theory  to  the 
location  of  half  a  dozen  solar  areas  productive 
of  the  actual  streamers  photographed  in  die 
eclipse  of  1893.  Whatever  the  merit  of  the  par- 
ticular theory,  it  has  had  the  advantage  of  point- 
ing out  the  importance  of  dynamical  and  spatial 
study  of  the  coronal  streamers. 

In  the  eclipse  of  16  April  1893  it  was  shown 
that  the  lines  of  hydrogen  and  helium,  seen 
hitherto  in  the  corona  by  a  number  of  observers, 
must  be  attributed  to  a  scattering  of  the  promi- 
nence light  by  the  earth's  atmosphere  and  pos- 
sibly by  the  corona  itself,  but  not  to  the 
intrinsic  coronal  light.  An  attempt  was  also 
made  to  determine  the  rotation  of  the  corona 
by  photographing  its  spectrum  on  both  sides  of 
the  sun;  the  H  and  K  lines  only  were  emrioyed 
and  a  speed  was  found  almost  equal  to  Uiat  of 
the  solar  surface  and  corresponding  to  a  dis- 
tance of  20  minutes  from  the  limb. 


Pickering 

■3f 

o.oii 

1  to  1400 
4410  1 

0.079 
16tol 

Ditto  of  the  polar  rayi 

Ihnlcy  (nctinic) 

31  to  I 

prominences  not  visible  in  full  sunlight ;  that 
the  prominences  visible  only  during  totality 
are  white,  especially  in  their  more  elevated 
parts,  and  have  a  spedal  filamentous  character, 
the  threads  being  thin,  long  and  blunt  at  the 
top;  that  the  luminous  intensity  of  the  white 
prominences  is  feeble,  and  for  this  I'eason  they 
are  not  visible  to  the  naked  eye,  unless  their 
hdght  surpass  that  of  the  more  brilliant  parts 
of  the  corona;  and  that  the  other  prominences 
visible  in  full  sunlight  appear  much  wider  and 
higher  in  a  total  eclipse,  and,  when  of  a  con- 
»derable  height,  have  their  summits  white.* 

The  total  eclipse  of  1  Jan.  1889  was  visible 
in  a  path  that  lay  across  California  and  Ne- 
vada, and  was  successfullv  observed  by  many 
American  astronomers.  Trie  photographs  taken 
are  notable  alike  for  the  fine  detail  of  the  inner 
parts  of  the  corona  registered,  and  for  the  im- 
mense extent  of  the  streamers  imprinted.  A 
particularly  fine  negative  by  Barnard  permitted 
Holden  to  trace  rays  similar  in  typical  char- 
acter to  the  polar  rays  all  around  the  limb  of 
the  sun  and  to  present  a  detailed  study  of  the 
filamentous  character  of  the  corona.  An  inter- 
esting feature  of  several  of  the  photographs 
consisted  in  their  showing  the  outline  of  the 
moon's  black  disc  projected  on  the  corona  be- 
fore totality  had  begun. 

From  a  study  of  bis  photographs  of  this 


The  eclipse  of  9  Aug.  1896  was  visible  in 
its  total  phase  in  Norway,  Nova  Zembia  and 
northern  A^  while  the  path  of  the  following 
eclipse,  that  of  22  Jan.  1898,  lay  across  east  cen- 
tral Africa,  India  and  the  Chinese  Empire. 
Each  of  these  eclipses  was  successfully  observed 
by  a  great  number  of  astronomers  and  furnished 
a  great  wealth  and  variety  of  photographic 
material.  In  the  second  eclipse  Campbell,  of 
the  Lick  Observatory,  employed  an  objective- 
grating  specto^ph  which  was  so  arranged  as 
to  give  a  continuous  photographic  account  of 
the  changes  in  the  solar  spectrum  at  second  and 
third  contacts.  Many  interesting  results  of 
differences  of  level  and  of  intensity  of  radiation 
in  the  lines  wei^  obtained.  The  photographs 
obtained  by  Campbell  with  a  lens  of  'W-feet 
focal  length  showed  also  a  great  wealth  of  de- 
tail. One  of  two  seconds'  exposure  clearly 
indicates  the  ultimate  relation  of  Ihe  promi- 
nences with  the  syiiclinal  structure  of  the 
corona;  another,  of  eight  seconds,  gives  a  fine 
representation  of  the  polar  rays  and  rifts  with 
a  coronal  form  already  clearly  influenced  by 
the  approaching  sun-spot  minimum. 

The  total  solar  eclipse  of  28  May  1900  will 
always  be  famous  for  its  long  course  through 
civilized  territory,  its  path  e 


Stat 


i  the  United 


finally  threading  its  way  across  Spain 
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cfaiefly  memorable  for  die  Ane  weather  which 
prevailed  alon^  the  triick  of  totality  and  for  the 
magnificent  array  of  optical  and  physical  ap- 
pliances employed  in  its  observation.  The  chief 
American  parties  were  those  of  the  Lick,  Yerfcra, 
Allegheny,  Smithsonian,  Princeton,  Brown, 
Harvard  and  United  States  Naval  obseivatorie*, 
conducted  respectively  under  the  direction  of 
Campbell,  Hale,  Wadsworth,  Langley,  Young, 
Upton,  W.  H.  Pickering  and  S.  J.  Brown.  Long 
focus  telescopes  either  directly  p<Hnted  at  the 
sun  or  fed  by  oriostats  for  coronal  photography, 
huge  Rowland  grating  spectrographs  for  fAiato- 
graining  the  flash  and  the  delicate  bolometric 
appliances  of  Hale  and  of  Abbot  characterised 
the  instrumental  attack.  A  great  prominence 
was  seen  in  the  southwest  quadrant,  whose 
white  summit  waa  in  eruptive  activity.  Slriking 
changes  in  this  prominence  and  in  others  were 
seen  on  comparing  the  American  photographs 
with  those  taken  at  Ovar,  Portugal  and  in  Spain 
■bout  two  hours  later.  The  study  of  the  form 
of' the  corona  as  presented  by  the  photograi^ 
was  of  special  interest  as  a  test  of  a  "polariza- 
tion  theory*  of  its  streamers  developed  by  Bige- 
low  some  10  years  previously.  According  to 
this  theory  the  coronal  lines  should  lie  in  the 
direction  of  the  lines  of  force  surrounding  a 
spherical  magnet.  Sudi  magnetixation  of  the 
sun,  although  suggested,  was  then  not  neces- 
sarily assumed.  TTie  progress  of  physical  science 
later  made  it  probable  that  matter  on  the  solar 
surface  was  electrically  ionized  after  the  man- 
ner of  the  cathode  streams  of  the  Geissler  lubes. 
And  these  electrified  particles,  or  electrons,  re- 
quire then  only  to  be  directed  by  a  supposed 
magnetic  field  of  the  sun.  Bigclow's  "Magnetic 
Theory  of  the  Corona,"  supported  by  Eberts' 
experiments,  seems  likely  both  from  the  natural 
assumptions  made,  aao  from  the  deductions 
allowable,  to  furnish  the  master-kev  to  the 
mysteriously  definite  arrangement  of  the  corona 
at  the  sun's  minimum  of  activity. 

The  spectroscopic  observations  were  mani- 
fold and  in  the  main  successful.  Professor 
Evershed,  observing  in  Alpers,  just  outside  of 
the  path  of  totality,  obtained  photographs  of 
the  nash  spectrum  in  high  solar  latitudes,  and 
concluded  that,  in  its  main  features,  it  is  the 
same  as  in  low  latitudes.  He  verified  the  essen- 
tial identity  of  the  flash  spectra  as  photographed 
1^  Shackleton  in  1896  and  those  obtained  in 
1898  and  1900,  and  inferred  that  "the  flash  spec- 
trum is  probably  as  constant  a  feature  of  the 
solar  surface  as  in  the  Fraunhofer  spectrum.* 
In  discussing  Ihe  detailed  spectroscopic  results 
of  the  Hash  laj^er.  Evershed  infers  that  the  ab- 
normal intensities  of  the  enhanced  lines  charac- 
teristic of  all  levels  and  all  latitudes  of  the  flash 
is  due  to  a  continuous  circulation  of  the  solar 
gases  in  a  radial  direction,  while  the  cooler, 
more  diffused  gases,  in  their  subsidence,  deter- 
mine the  character  of  the  absorption  spectrum. 
His  final  conclusion  is  "that  the  flash  spectrum 
represents  the  emission  of  both  ascending  and 
descending  gases,  while  the  Fraunhofer  spec- 
trum represents  the  absorption  of  the  descending 
gases  only."  Professor  Deslandres,  by  means  ol 
fipcctrographs  with  optical  parts  of  Iceland  spar 
end  quartz,  photographed  the  entire  ultra-violet 
Bpeclrura  of  the  reversing  layer  from  '  4OO0  to 
i  3000,  the  entire  ultra-violet  spectrum  of  the 
Upper  chromosphere  and  the  entire  spectrum  of 


the  corona  witii  two  new  coronal  rit^s.  Des- 
landres, observing  visually  with  a  powerful 
grating,  inferred  from  the  inclination  of  the 
green  coronal  line  on  the  east  side  of  the  equa- 
tor that  the  corona  appeared  to  have  a  mol« 
rapid  rotation  than  the  disc  Professor  Turner 
secured  {Aotographs,  in  polarized  light,  of  the 
corona^  permitting  of  a  quantitative  investiga- 
tion. The  polarization  of  the  corona  was  radial 
and  was  'not  only  shown  in  the  outer  streamers, 
but  right  up  to  the  moon's  timb,*  An  important 
bolometric  measure  of  the  heat  of  the  corona 
was  conducted  by  Abbot  and  Mendenhall,  of  the 
Smithsonian  Observatory,  which  ted  to  the  con- 
clusion that  the  corona  neither  rejects  much 
solar  l^ht  nor  in  the  main  gives  light  of  its 
own  on  accoimt  of  high  tenqieranire,  %it  seems 
rather  to  be  giving  light  in  a  manner  not  asso- 
ciated with  a liigh  temperature,  or  at  least  with 
the  pr^onderance  of  infra-red  rays  usual  in 
the  spectra  of  hot  bodies."  This  result  plainly 
iraints  lo  the  electrical  character  of  the  coronal 
light  and  is  also  in  harmcmy  with  Bigdow*! 
magnetic  theory.  Deslandres,  using  'a  very 
sensitive  Melloni  pile"  for  detecting  die  heat  of 
the  corona,  reports  positive  indications  which 
are  in  strange  contradiction  with  Abbotfs  re- 
sults and  intensify  the  regret  at  the  acddent 
which  befell  Hale's  bolometric  appliances  at  the 
critical  moment.  The  heat  measures  in  future 
eclipses  will  have  a  great  interest  in  relation  to 
coronal  theory. 

The  total  eclipse  of  18  May  1901  traced  its 
path  across  soudiem  Madagascar,  the  Indian 
Ocean,  Sumatra,  Borneo,  the  Celebes  and  New 
Guinea,  and,  on  account  of  its  long  duration  of 
over  six  mmutes  and  the  high  altitude  of  the 
sun  at  the  best  points  of  observation,  attracted 
expeditions  from  many  countries.  The  general 
weather  conditions  unfortunately  proveo  to  be 
unfavorable:  at  a  few  of  the  echpse  stations, 
however,  observations  of  great  value  were 
made.  Professor  Perrine,  observing  at  Padang, 
Sumatra,  through  a  partly  dear  sky,  obtainea 
excellent  results.  His  pholograpos  showed 
'conspicuous  series  of  coronal  hoods,"  and  also 
^a  remariiable  coronal  disturbance  resembling  an 
inverted  cone  of  considerable  angle"  and  uiUike 
anything  previously  recorded.  This  disturbance 
associated  -with  a  long  thread-like  prominence, 
Professor  Perrine,  subsequently,  by  means  of 
the  Greenwich  solar  negatives  taken  at  Dehra 
Dun,  India,  traced  to  a  sun-spot  and  associated 
faculle,  near  the  solar  limb  on  the  day  of  the 
eclipse,  and  thus  plainly  exhibited  faculee,  prom- 
inences, coronal  disturbance,  and  sun-spots  In 
a  common  origin  and  indmale  relation.  This 
wonderful  phenomenon  was  without  doubt  due 
to  a  solar  eruption  which  took  place  near  the 
solar  limb  and  at,  or  just  prior  to,  the  time  of 
the  eclipse.  The  photograwis  of  Mr.  Peters,  of 
the  United  States  Naval  Observatory,  taken  at 
Fort  de  Kock,  Sumatraj  confirm  Perrine's  re- 
sults as  to  the  formation  of  hoods  and  en- 
velopes above  some  of  the  prominences,  uid  are 
replete  with  structural  detail.  The  corona,  ac- 
cording to  Perrine's  photographic  negatives,  was 
polarized  in  the  portions  10  minutes  bey^d  the 
splar  limb  in  all  position  angles  including  the 
polar  regions.  In  negatives  of  the  English 
astronomer,  Newall,  some  of  iHe  streamers 
showed  greater  extension  in  the  polarized  than 
in  the  unpolarized  light.    In  the  special  woric 
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the  coronal  beat  bolometrically, 
versal  interest  among  astronixners  and 
sal  regret  at  the  compuluiiy  postponement 
to  a.  future  eclipse  on  account  of  the  clouds.  A 
photoKraphic  search  for  an  intra-Mercurial 
planet  was  conducted  by  Perrine  using  four 
lenses  covering  a  stretch  of  19de(re«s  on  «ther 
side  of  the  solar  equator.  The  faintest  stars  on 
the  plate  range  from  6.5  to  9J  visual  ma^^tud^ 
and  Perrine  infers  that  "unless  at  the  time  of 
the  eclipse  the  planetary  bodies  were  directly  in 
line  with  the  sun  or  with  the  brightest  portion 
of  the  corona,  there  is  no  planetary  body  a* 
bright  as  5.0  visual  magnitude  within  18  degrees 
of  the  sun,  whose  orbit  is  not  inclined  more 
than  7;4  degrees  to  the  plane  of  the  sun's 
equator."* 

In  the  total  eclipse  of  30  Aug.  1905,  dw 
shadow  swept  over  the  earth  from  central  Brit- 
ish America,  across  Labrador,  France,  Spain 
and  northern  Africa,  finally  leaving  the  earth 
at  southeast  Arabia.  This  was  a  very  favor- 
able eclipse,  the  maximum  duration  being 
nearly  four  minutes,  and  the  path  of  totalis 
unusually  accessible.  For  these  reasons,  great 
numbers  of  parties  were  or^nized  to  observe 
it,  no  less  than  80  stations  bemg  established.  It 
was  hoped  that  a  comparison  of  photographs 
taken  toward  the  west  end  of  the  path  with 
those  of  Spain  and  Arabia,  taken  nearly  two 
and  one-half  bours  later,  would  throw  much 
light  on  the  changes  of  the  corona  during  this 
interval  and  upon  the  alteration  in  appearance 
of  it  and  of  the  chromosphere  due  to  the  rota- 
tion of  the  sun.  Unfortunately  it  was  cloudy 
in  Labrador,  but  hundreds  of  beautiful  photo- 
graphs were  taken  from  stations  in  the  Old 
World.  Fabry  during  this  eclipse  made  a  care- 
ful determination  of  the  total  light  emitted  by 
the  corona  and  found  that  altogether  we  re- 
ceive from  this  object  almost  exactly  as  much 
light  as  from  the  moon  when  this  is  full. 

The  shadow  in  the  eclipse  of  21  Aug.  1914 
swept  from  the  northern  boundary  of  North 
America  across  eastern  Europe  to  India.  Sev- 
eral parties  were  formed  to  observe  this  eclipse, 
notwithstanding  the  very  unsettled  condition  of 
the  countries  through  which  the  shadow  passed, 
but  the  results  were,  very  unfortunately,  al- 
most nothing,  due  to  cloudy  weather.  It  was 
planned  to  test  from  this  echpse  for  the  hrst 
time  the  new  theory  of  Relativity,  according 
to  which  8  lay  of  light  passing  through  a  gravi- 
tational field  should  suffer  a  minute  deflection. 
The  measurement  of  this  deflection  aeems  at 
present  to  be  about  the  only  physical  observa- 
tion which  can  be  made  to  test  the  theory, 
though  even  with  a  star  which  appears  at  the 
edge  of  the  sun  the  deflection  should  amount 
to  bot  ninety-Uiree  hundredths  of  a  second,  and 
to  less  than  four-tenths  of  a  second  for  a  star 
20  minutes  away.  If  found,  a  deflection  would 
be  complicated  by  the  refraction  of  the  rare 
matter  of  the  corona,  the  density  of  which  in 
different  portions  was  also  to  be  investigated  by 
photometric  methods. 

The  eclipse  of  8  June  1918  was  of  special  in- 
terest to  astronomers  in  the  United  States  be- 
cause the  path  of  totality  extended  entirely 
■cross  this  country  in  a  diagonal  direction  from 


Washington  to  Florida.  The  duration  of  totat- 
itjt  exceeded  two  minutes  in  Weshingn>n,  bin 
this  thne  dimini^ed  to  less  than  one  minute  in 
Florida,  and  as  the  sun  was  very  low  in  the 
west  when  the  eclipse  occurred  to  Eastern  ob- 


conditions,  these  were  exclusively  American. 
Observers  from  the  Allegheny  Observatory, 
tile  Chamberbin  Observatory,  the  Lowell  and 
Sproul  otwervatories,  the  obaervatoiy  of  Drake 
University  and  others  were  located  in  Colir- 
rado;  from  the  Mount  Wilson  Solar  ObBeiva> 
tory  and  from  the  Yeikes  Observatory,  the  par- 
ties were  in  Wyoming,  while  the  party  from 
the  Lick  Observatory  (whose  elaborate  instru- 
ment^ emploj^ed  in  the  eclipse  of  1914,  were 
still  oetaiaed  in  Russia),  were  in  Wasbingtoa. 
The  par^  farthest  east  was  from  the  Smith- 
sonian Astropbysical  Observatory :  this  lo- 
cated in  Kansas  in  order  to  enSure  the  spread- 
ing out  of  observers  along  the  path  as  much 
as  possible  and  so  to  increase  the  diance  of 
avoiding  bad  seeing,  which  might  be  purely 
locaL  Observations  were  made  for  determin- 
ing the  rotation  of  the  corona,  while  photo- 
metric measures  of  its  light  and  many  photo- 
graphs of  its  form  were  obtained,  the  weather 
being  favorable  almost  ihronghout  the  entii* 
path.  Photographs  were  also  secured  to  test 
the  theory  of  relativity,  but  the  results  of  this 
work  cannot  yet  be  given. 

Bibliognphy,— The  general  theory  of  eclipses 
and  the  methods  for  their  computation  have 
'  been  developed  by  Bessel  in  the  'Astronomiscbe 
Nachrichten,>  Nos.  151  and  152,  but  with  the 
utmost  rigor  in  his  'Aslronomische  Untersiich- 
ungen'  fVol.  II);  a  full  development  of  Bes- 
sri's  mctnod  is  given  In  Chauvenet's  'Spherical 
and  Practical  Astronomy'  (Vol,  I),  and  in 
'The  Theory  of  Eclipses'  by  Roberdean  Bu- 
chanan. The  most  reliable  general  tables  fpr 
the  computation  of  eclipses  are  those  of  New- 
comb,  'Astronomical  Papers  of  the  American 
£phemeTis>  (Vol.  I).  Oppolozer's  'Canon  der 
Finsternisse,'  published  as  Vol.  LIT  of  the 
'Denkschriften'  of  the  Vienna  Academy  con- 
tains the  elements  of  8,000  solar  and  .S,200  lunar 
eclipses  occurring  between  the  dates  — 1207 
Nov.  10  (Julian)  and  2161  Nov.  17  (Gregorian)," 
and  the  accompanying  chart}  show  the  approxi- 
mate path  of  each  eclipse  on  the  earth's  surface. 
A  valuable  accessory  to  Oppolier's  'Canon'  is 
found  in  Dr.  R.  Schram's  'Tafeln  lur  Berech- 
nung  der  naheren  Umstande  der  Sonnen- 
finsternisse,'  published  in  Vol.  LI  of  the 
Vienna  'Elenkschriften.*  Gineel,  in  the  *Sit- 
lungsberichte'  of  the  Vienna  Academy, 
LXXXV,  LXXXVII  and  LXXXIX.  and  in  his 
'Spezieller  Canon  der  Finsternisse,'  published 
ty  the  Berlin  Academy,  has  brougfht  together 
'  lai^  array  of  references  to  ancient  eclipses 


ed  them  with  compulation.  The 
papers  of  Airy,  Williams,  Maguire  and  S.  J. 
Johnson  io  the  Monthly  Notices  of  the  Royal 


Astronomical  Society  are  of  interest.  The  physi- 
cal data  and  problems  of  total  solar"  eclipses  are 
treated  in  a  vast  modern  literature  mostly  is- 
sued by  the  observatories  and  learned  societies. 
A  highly  important  compend  of  physical  in- 
formation concerning  total  solar  eclipses  is 
that  of  Ranyard,  'Memoirs  of  the  Royal 
Astronomical  Society'    (Vol.  XLI).     For  the 
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later  eclipses  the  most  valuable  discussions  arc 
to  b«  found  b  the  publications  of  the  United 
States  Naval,  Harvard,  Lick,  Ye  rices  and 
Smithsonian  observatories,  in  the  'Astrono- 
mische  Nachrichten,'  the  'Memoirs'  and.  the 
"Monthly  Notices'  of  ihc  Royal  Astrononiical 
Society  and  in  the  Astrophysical  Journal. 
Revised  by  Ebic  Do(H.iTTLe. 

ECLIPTIC,  in  astronomy,  the  sun's  path, 
the  great  drcle  of  the  celestial  sphere,  in  which 
the  sun  appears  to  describe  his  annual  course 
from  west  to  east  The  constellations  on  the 
ecliptic  give  their  name  to  the  12  signs  of  the 
zodiac  (q.v.),  each  of  which  covers  JO  degrees. 
The  Greeks  observed  diat  eclipses  of  the  sun 
and  moon  took  place  near  this  circle;  whence 
they  called  it  the  ectiplic.  The  sun  does  rot 
alwavs  rise  to  the  same  height  in  the  merid- 
ian, out  seems  to  revolve  round  the  earih  in  a 
spiral,  and  is  in  the  equator  twice  a  year,  about 
21  March  and*23  September.  The  points  of 
the  equator  in  which  the  sun  is  on  these  days 
are  at  the  intersection  of  the  equator  with  the  . 
ecliptic  On  21  June  the  sun  reaijtes  its  great- 
est height  in  the  heavens,  and  21  December  it 
descends  the  lowest.  The  position  of  the  equi- 
noxes on  the  ecliptic  is  changing  about  1  dbgree 
24  minutes  per  century.  (See  Equinox}. 
The  ecliptic  has  two  poles,  90  degrees  from  it, 
which  aiH)ear  to  revolve  about  the  north  and 
south  celestial  poles,  respectively,  even  24 
hours.  What  appears  to  be  the  path  of  the 
sun,  however,  is  in  reality  the  path  of  the  earth. 
The  planets  and  the  moon  revolve  in  different 
planes;  but  these  are  inclined  at  only  a  very- 
small  aoEle  to  the  plane  of  the  ecliptic;  hence 
these  bodies  can  be  but  a  small  distance  from 
the  ecliptic.  The  plane  of  the  ecliptic  is  very 
important  in  theoretical  astronomy,  because 
the  courses  of  all  the  other  planets  are  pro- 
jected upon  it  and  reckoned  by  it  By  the 
obliquity  of  the  ecliptic  we  understand  its  in- 
clination to  the  eouator,  or  the  angles  formed 
1^  the  planes  of  inese  two  great  circles.  This 
angle  is  measured  by  the  arc  of  a  third  great 
circle,  drawn  so  as  to  intersect  the  two  others 
perpendicularly,  in  the  points  at  which  they  are 
farthest  apart.  The  ancients  endeavored  to 
measure  the  obliquity  of  the  ecliptic.  Accord- 
ing to  Pliny,  it  was  first  determined  by  Anaxi- 
mander.  llie  most  celebrated  measurement  of 
this  obliquity  in  ancient  times  was  made  by 
Pytheas,  at  Marseilles.  He  found  it,  3S0  B.C, 
to  be  23  degrees  49  minutes  23  seconds.  A 
hundred  years  later,  according  to  Ptolemy, 
Eratosthenes  found  it  to  be  23  degrees  51  min- 
utes 13  seconds.  In  1900  the  obliquity  was  23 
degrees  27  minutes  8  seconds;  it  is  diminishing 
at  the  rate  of  nearly  half  a  second  a  year  and 
is  expected  to  reach  a  minimum  value  of  22 
degrees  15  minutes  in  about  15,000  years.  It 
will  increase  thereafter  to  about  25  degrees. 
See  Day  ;  Nutation'. 

ECLOGITE,  «k'ld-ilt,  or  EKLOGITB,  a 
crystalline  rock  composed  of  the  grass-green 
amphibole  called  smaragdite  and  red  garnet 
Another  variety  of  cclogite  is  composed  of 
ompbacite,  a  grass-green  granular  variety .  of 
pyroxene  and  garnet.  Eclogite  is  not  an  abun- 
dant rock ;  it  is  usually  associated  with  the  older 
crystalline  schists,  but  as  a  rule  is  not  itself 
schistose.  It  is  found  in  Norway,  Greece  and 
in  parts  of  the  German  Empire. 


ECLOGUE,  <9c^.  in  poetry,  at  first  a  tenn 
appUed  to  a .  section  of  dioice  poems.  Later 
the  word,  from  its  application  to  the  coUectioa 
of  Virgil's  pastoral  poems,  thd  'BucoUca,'  came 
to  connote  a  pastoral  composition,  in  which 
there  is  a  dialogue  between  two  or  more  shep- 
herds; and  thence,  more  loosely,  any  short, 
highly  hnisbed  ptutora]  poem.  See  LrrexAir 
Forms. 

£COLE  DES  BEAUX-ARTS,  i-kol-di- 
bflz-ar'  (School  of  Fine  Arts),  the  French  gov- 
ernment school  at  Paris,  ofhcially  called  the 
ficole  Nationale  et  Speciale  des  Beaux-Arts  de 
Paris.  In  1648  Mazarin,  under  the  patronage 
of  Louis  XIV,  founded  the  Academy  of  Paint- 
ing and  Sculpture  and  in  1671  Colbert  com- 
pleted Maiarin's  work  by  establishing  the  Acad- 
emy of  Architecture  with  its  school.  The  two 
schools  were  united  under  their  present  title  in 
1793,  althou^  lessons  in  architecture  had  a  ' 
"    '  'at  the  former  school  by  " 

early  as  1671.  Competiti 
the  Grand  Prix  de  Rome  was  instituted  in  1666, 
and  the  same  year  witnessed  the  establishment 
of  the  College  de  France  at  Rome  by  Colbert 
and  Charles  Errard,  In  1819,  the  school  re- 
ceived its  charter,  the  administration  being  left 
in  the  hands  of  the  Acadimie  des  Beaux-Arts. 
In  1863  it  was  taken  from  the  control  of  the 
Institute  and  placed  in  the  charge  of  a  govern- 
ment official,  since  when  the  management  has 
remained  practically  the  same. 

The'  school  is  free  to  men  and  women  from 
the  ages  of  IS  to  30  and  the  courses  extend 
over  a  period  of  8  to  10  years,  generally 
Courses  are  given  in  painting,  sculpture,  archi- 
tecture, copper-plate  engraving  and  engraving 
of  medals  and  precious  stones ;  and  supple- 
mentary classes  are  held  in  drawing  (boOi 
from  me  antique  and  living  model),  building 
architecture  (theory  and  histor^r),  design,  deco- 
ration, history  of  art,  esthetics,  genera!  his- 
tory, geometry,  ^rspeetive,  science,  etc.  There 
are  severe  examinations  for  entrance  and,  like- 
wise, competitive  examinations  which  are  held 
every  six  months.  This  competitive  system 
governs  the  grading  of  all  pupils.  In  addition 
to  more  or  less  regular  attendance  at  these  reg- 
ular courses,  the  students  work  in  the  various 
ateliers,  or  studios,  under  different  professors, 
to  whom  they  are  lAligcd  to  pay  a  small  fee. 

The  location  of  the  school  is  at  the  old  con- 
vent of  Petit  Augustin,  between  the  rue  Bona- 
parte and  the  rue  Saints-Pircs,  The  present 
Palais  was  designed  by  Debret  and  enlarged 
and  completed  by  Felix  Duban,  the  construction 
being  finished  in  1863.  Opportunities  for  study 
are  found  in  the  splendid  collections,  which  in- 
clude all  the  works  which  liave  been  awarded 
the  Grand  Prix,  numerous  portraits  of  the  pro- 
fessors, classical  copies  and  originals  and  valu- 
able drawings  by  the  old  masters.  The  library, 
whose  origin  dates  from  the  beginning  of  the 
school,  is  rich  in  valuable  books,  engfavings 
and  photographs.  Statistics  show  some  2,000 
students  (1913)  and  50  teachers  (indudioK 
those  in  the  ateliers).  The  governing  board 
and  administrator  are  selected  from  amoi^;  the 
best  artists  of  France. 

American  students  are  predominant  among 
the  foreigners  at  the  school  and  American 
architecture  has  been  greatly  enriched  as  a  re- 
sult of  their  training.    The  Congres»oii»l  Li- 


tizcdbyGoOl^Ie 


ECOLOGY  — ECONOMIC  GEOLOGY 


braiy,  Washington,  D.  C,  the  Tribune  Buildup 
the  Universiy  Oub  and  the  new  model  tene- 
ment dwellini^  in  New  York  city,  besides  nu- 
merotts  palatial  residences  throughout  the 
country,  testify  to  the  oractical  Icnowledge  and 
artistic  skill  of  the  French- trained  American 
architects.  (See  Institute  of  France).  Con- 
sult the  "Beaux  Arts  Number"  of  (he  Archi- 
tectural  Record  (New  York,  January  1901); 
Oclaborde,  'L'Academie  Royal  de  Pemture  et 
de  Sculpture,  Etude  historique>  (Paris  1861); 
Lenoir,  'Htstoire  des  arts  en  France'  (ib. 
1895). 

ECOLOGY,  that  phase  of  biology  that  con- 
siders plants  and  animals  as  they  exist  in  na- 
ture, and  studies  their  interdependence,  and  the 
relation  of  each  land  and  individual  to  its  en- 
vironment It  is  the  study  of  (he  actions  and 
interactions  of  living  things,  and  their  reactions 
toward  external  influences.  Although  there  al- 
ways have  been  observers  of  orgatiic  nature, 
and  collectors  and  recorders  of  facts  —  the 
material  for  the  generalizations  of  biology  — 
this  information  has  for  the  most  part  con- 
sisted of  isolated  facts  only  slightly  correlated 
with  the  circumstances  surroimding  each  case : 
and  it  has  rarely  been  studied  in  the  light  shed 
by  odter  sciences,  as  chemistry,  meteorolo^, 
geology,  etc.,  on  the  physical  processes  attend- 
ing growth,  individual  success  and  group-devel- 
opment in  nature.  It  is  in  this  wide,  synthetic 
method  that  ecoliwists  seek  to  work,  including 
in  any  problem  all  the  influences  that  combine 
to  produce  and  modify  an  animal  or  a  given 
fauna,  and  thus  to  account  for  its  existence  and 
peculiarities  in  the  place  where  it  is  found. 
Ecoli^y,  then,  is  more  than  merely  a  study  of 
life-history,  or  of  habit  and  behavior,  for  It 
teeks  to  ascertain  and  interpret  the  causes  of, 
and  reason  for,  observed  facts  by  gaining  a 
knowledge  of  the  complex  influences  to  which 
the  animal  or  plant  in  question  is  exposed,  and 


then 
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only  within  recent  years  that  this  field 

of  study  has  been  recognized  in  its  full  value, 
and  scientifically  utilized,  but  the  very  illumi- 
nating results  obtained  have  converted  to  it 
many  naturalists  who  were  at  first  openly  skep- 
tical of  its  practical  value.  The  American 
Ecoli^cal  Society  now  contains  more  than  300 
members,  and  in  many  universities  and  mn- 
■enms  formal  instruction  in  ecological  methods 
is  now  given  to  students  of  Eoology  and  botany. 
An  excellent  account  of  the  subject,  by  Prof. 
Qiarles  C.  Adams,  may  be  read  in  the  Amtricait 
Museum  Joumat  (Vol.  XVil,  November  1917, 
pages  491-494). 

ECONOMIC  GEOLOGY.  Economic  geol- 
ogy is  that  branch  of  geology  which  treats  of 
the  distribution,  mode  of  occurrence,  mineral- 
Ogic  content  and  origin  of  the  economically 
valuable  mineral  substances  occurring  within 
the  ^earth.  The  most  generally  recognized 
classification  of  these  is  into  non-metallics  and 
meiallics.  With  the  non-metallics  are  classi- 
fied all  those  substances  that  are  not  metals  in 
the  form  in  which  they  are  used.  Oay,  for  ex- 
ample, is  placed  with  the  non-metalUcs,  though 
it  contains  the  metal  aluminum.  AH  those  sub- 
stances used  directly  for  their  metal  content 
are  classed  with  the  metallics,  such  as  ores  of 
lead,  iron,  etc. 


Non-metallicB.— Following  are  listed  the 
more  important  members  of  this  group.  The 
natural  fuels  include  coal,  peat,  petroleum  and 
natural  gas.  Important  building  stones  are 
granite,  marble,  slate,  sandstone  and  limestone. 
Clay  and  cements  may  be  included  under  ma- 
terials of  construction.  Salt,  borax,  potash 
and  related  compounds  are  considered  under 
the  bead  of  salines.  Closely  related  to  these  is 
gypsum.  The  fertilizers  include  apatite,  rock 
^osphate.  marl,  greensand  and  potash. 
Among  the  abrasives  are  novaculites,  corun- 
dum, emery,  grindstones,  pumice  and  volcanic 
ash,  tripoli,  garnet  and  quartz.     The  gems  or 

eecious  stones  include  diamond,  emerald, 
ryl,  garnet,  opal,  ruby,  sapphire,  peridot,  to- 
paz, turquoise  and  many  others.  Minor  un- 
classified non-metallics  embrace  asbestos,  bar- 
ite,  diatomaceous  earth,  feldspar,  fluorite,  ful- 
ler's earth,  glass  sand,  graphite,  magnesite, 
mica,  monazite,  sulphur,  soapstone,  talc,  water 
and  numerous  others  of  lesser  importance.  See 
AsRAstvEs ;  BuiLDiKG  Mateeialsj  Coal;  CiwuK- 
HUM ;  Diamond  ;  Persot^UM ;   Slate. 

HetallicB.— The  major  metals  are  iron, 
copper,  lead,  zinc,  ^Id  and  silver.  Uinor 
metals  include  alummum,  cobalt,  manganese, 
mercury,  nickel,  platinum,  tin,  tungsten  and 
many  more.  See  C^FfGs;  Iron;  Tungsteit, etc ; 
also  Ore  Dkfobits  ;  Placers  ;  Maguatic  Sggiie- 
cation:  Vein,  etc. 

Eacli  of  the  above  substances  is  treated  in 
a  separate  article  which  includes  the  mincial- 
ogy  and  geology  of  the  product. 

Bibliormhy.— Bacon,  R.  F.,  and  Hamor, 
W.  A.,  'The  American  Petroleum  Industry' 
(New  York  1916)-  Bain,  H.  F.,  and  othen, 
'Types  of  Ore  Deposits'  (San  Francisco 
1911)  ;  Beck,  R.,  'Lchre  von  den  Erzls^erstat- 
ten>  (3d  ed.,  Berlin  1909.  An  earlier  edition 
has  been  translated  into  the  English) ;  Bey- 
schlag,  F.,  Vogt,  J.  H.  L.,  and  Krusch,  P.,  "The 
Deposits    of    the   Useful    Metals   and    Rocks' 


by  F.  Prime,  New  York  1870) ;  Eckel,  C  K, 
'Iron  Ores'  (New  York  1914)  ;  Economk 
Geology  (Lancaster,  Fa.,  1905  to  date)  ;  Em- 
mons, S.  F.,  and  others,  'Ore  Deposits'  (New 
York  1913)  ;  Emmons,  W.  H.,  'The  Principles 
of  Economic  Geolc^y'  ([New  York  1918) ;  Tht 
Engineering  and  Mining  JottnuU  (New 
York  1866  to  date);  Gunther,  C  G.,  'The 
Examination  of  Prospects>  (New  York  1912); 
Hilgarde,  E.  W,  'Soils'  (New  York  1912)  ; 
Johnson,  R.  H,  and  Huntley,  L.  G.,  'Princi- 
ples of  Oil  and  Gas  Production)  (New  York 
1916) ;  Keilhack,  K..  'Lehrbuch  der  Gnind- 
wasser-und  Quellenkunde'  (Berlin  1912): 
Kemp,  J.  F.,  'Ore  Deposits  of  the  United 
States  and  Canada'  (3d  ed.,  New  York  1901); 
Lindgren,  W.,  'Mineral  Deposits'  (New  York 
1913) ;  MerriS,  G.  P..  'Non-Metallic  Minerals' 
{2d  ed.,  New  York  1910)  ;  Phillips,  J.  A,  and 
Louis,  H.,  'Treatise  on  Ore  Deposits'  (London 
1896) ;  Potonii,  H.,  'Die  Entstehung  der 
Steinkohle'  (Beriin  1910)  ;  Richardson,  C  H, 
'Economic  Geology'  (New  York  1913)  ;  Ries, 
H.,  'Economic  Geology'  (4th  ed.,  New  York 
1916);  Spurr,  J.  E.,  'Geology  Applied  to  Min- 
ing' (New  York  1504);  Stutzer,  0.,  'Die 
Wichtigsten  Lagers  fatten  der  Nicht-Erze' 
(Berlin  1911)  ;  Tarr,  R  S.,  'Economic  Geok 
of    the    United    SUtes'     (New    York    — 
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Transactions  of  the  Americao  Institute  of  Min- 
"ng  Engineers  (New  York  1871  to  date); 
iVoodward,  H.  B.,  <The  Geology  of  Water 
Supply'  (London  1910);  also  the  publications 
of  the  United  Slates  Geological  Survey,  Wash- 
ington, D.  C,  and  of  die  various  State  geologi- 
cal surveys.  c.  L.  Dake,  ^ 
professor  of  Geology,  University  of  Missouri. 

ECONOMIC  HISTORY.  It  is  a  truism 
that  each  generation  must  rewrite  the  history 
of  the  past  for  its  own  study.  This  is  because 
each  generation  views  with  particular  inlereit 
those  aspects  of  life  and  progress  in  the  past 
wiiich  are  of  greatest  present  importance. 
From  the  13th  to  the  18th  centuries  men  were 
primarily  interested  in  religious  questions  aad 
the  historf  written  during  that  period  was 
tinged  with  theological  controversy.  Uuring 
the  latter  part  of  the  I8th  and  the  greater  part  , 
of  the  19th  centuries  the  formation  and  dcvel-  ij- 
opment  of  constitutional  government  claimed  ~ 
chief  attention,  and  history  was  written  over 
again  from  this  standpoint  To-day,  eapecially 
in  the  United  States,  our  interests  have  grown 
to  be  preponderantly  social  and  economic,  and 
the  result  is  that  empliadis  is  now  being  laid 
upon  what  is  called  economic  history. 

By  this  is  not  meant  what  is  generalljC' 
termed  the  economic  interpretation  or  the  ma- 
terialistic conception  of  history,  which  holds 
that  economic  factors  alone  can  furnish  an  ade- 

3uate  explanation  of  human  development  This 
octrine  of  economic  determinism  was  set  forth 
with  great  force  by  Karl  Marx  and  has  been 
^enerailv  accepted  by  other  socialists.  Accord- 
ing to  tnem  economic  activity  b  the  fundamen-  ■ 
tal  condition  of  all  life,  and  consequently  all 
changes  in  the  development  and  Structure  of 
flociety,  whether  intellectual,  religious,  social  or 
what  not,  must  be  traced  in  the  last  analysis  to 
porcly  economic  causes.  Few  writers  hold  this 
view  and  it  must  not  be  confused  with  the  re- 
cent development  of  economic  history. 

Writers  other  than  the  Socialists  assign,  in- 
deed, a  much  humbler  role  to  economic  his- 
tory than  that  of  such  a  comprehensive  expla- 
nation of  all  social  phenomena.  According  to 
lonie  its  chief  mission  seems  to  be  to  hunt  up 
tllUBtrations  which  the  economic  theorist  may 
then  use  to  illustrate  principles  which  he  has 
deduced  without  recourse  to  historical  evi- 
dence. Others  admit  that  it  is  often  useful  to 
test  the  limits  of  the  actual  applicability  of 
theoretical  economic  doctrines.  While  sttll  an- 
other group,  notably  the  German  historical 
school  of  economics,  hoped  that  by  the  use  of 
historical  research  they  could  establish  new 
economic  truths  of  a  theoretical  character,  ar- 
rived at  by  the  inductive  method.  This  last 
hope  has  on  the  whole  proved  fallacious  and 
the  economic  historian  to-day  is  content  with  a 
less  ambitious  program  than  the  complete  recon- 
struction of  economic  science. 

What  then  is  economic  history?  It  may  be 
defined  as  an  explanation,  as  complete  as  may 
be,  of  the  economic  life  of  a  period.  Such  an 
explanation  is  very  difficult  and  for  certain  pe- 
riods all  but  impossible,  because  of  two  facts. 
The  first  is  that  the  records  of  the  past  in  so 
far  as  they  concern  economic  phenomena  — 
the  everyday  business  of  earning  and  spending 
one's  income  — ■  are  very  meagre ;  and  the  sec- 
ond is  that  the  Industrial  Revolution  (q.v.)  so 


completely  changed  the  course  of  economic  de- 
velopment that  even  a  complete  explanation  of 
the  past  throws  little  li^t  upon  present  prob- 
lems. Economic  history  is  more  than  a  narra- 
tive, or  an  account  of  an  industry  or  an  insti- 
tution ;  it  is  an  economic  analysis  and  causal 
explanation  of  die  facts  and  dieir  interrela- 
tions. Such  an  explanation  is  not  easy,  for 
economic  life  U  very  complex;  economic  phe- 
nomena are  never  isolated,  but  work  together. 
The  special  task  of  economic  history  is  thus  a 
reasoned  explanation  of  causes  and  tendencies- 
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ECONOMIC  THEORIES  OF  LABOR. 
See  Labor. 

ECONOMICS.  Economics  may  be  defined 
as  the  science  of  the  production  and  distri- 
bution and  consumption  of  wealth.  It  is  con- 
cerned with  the  activities  of  man  in  the  process 
of  earning  a  living  and  of  applying  his  income 
to  the  satisfaction  of  his  wants.  As  a  science 
economics  is  scarcely  more  than  a  century  old, 
but  economic  phenomena  must  have  attracted 
attention  and  caused  reflection  as  long  as  think- 
ing beings  labored  to  ^ain  a  living.  At  first 
economic  thought  was  inchoate  and  confused, 
finding  expression  chiefly  in  the  moral  codes 
of  pnestly  lawgivers.  And  when  economic 
doctrines  began  to  be  differentiated  from  moral 
or  political  precepts,  they  were  still  conditioned 
by  the  religious,  industrial  and  social  errviron- 
ment  in  which  the  thiidcer  lived.  With  every 
important  social  change  new  economic  theories 
have  arisen  which  have  sought  to  explain  the 
existing  situation.  Nence  economic  progress 
has  been  accompanied  with  the  development 
of  economic  thought  and  the  rise  of  new  the- 
ories. And  as  society  came  to  be  organized 
primari^  for  economic  rather  than  ior  mili- 
tary or  religious  purposes  greater  attention  has 
been  directed  to  economic  problems  and  to 
their  theoretical  explanatioit  The  development 
of  thought  shows  a  progressive  comprehension 
of  economic  phenomena  and  a  steady  develop- 
ment in  scientific  treatment.  To  understand 
the  scope  and  content  of  the  science  of  eco- 
nomics to-day  we  cannot  do  better  than  to  trace 
its  historical  development 

Ancient  Thooght,— The  earliest  expres- 
sions of  economic  thought  are  to  be  found 
in  the  moral  codes  of  Oriental  peonies,  o£ 
which  the  Mosaic  and  Brahminic  codes  may 
serve  as  illustrations.  These  were  primari^ 
religious  and  economic  concepts  and  were  com- 
pletely dominated  by  theological  considerations. 
Spiritual  perfection  was  the  end  lo  be  achieved 
and  economic  well-being  or  poverty  -were  held 
to  be  ordained  by  divine  will.  Everydav  lite 
was  minutely  regulated;  custom  ruled  and 
change  was  avoided ;  the  individual  was  entirely 
subordinated  to  society.     Under  such  circum- 
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statnces  diore  wSa  little  opportunity  ior  the 
<levet<q)tnent  of  economic  progress  or  of  eco- 
nomic theory. 

While  the  Greeks  resembled  the  Oriental 
peoide  in  their  confusion  of  econranics  with 
morals,  in  concediiw  the  dominance  of  ethical 
motives  and  in  einpliasizing  the  importance  of 
the  state,  their  yet  appreciated  more  fully  the 
importance  of  material  wealth  and  analyzed  the 
nature  of  economic  wants  more  carefully.  It 
has  been  said  that  every  one  is  a  follower  of 
either  Plato  or  Aristotle,  the  two  leading  Greek 
philosophers.  Plato  described  an  ideal  state 
in  which  the  indivi<bial  is  completely  subordi- 
nated to  the  stat^  community  of  property  and 
a  and  children  is  established,  populatioi 


private  property  and  individual  initiative.  His 
analysis  of  economic  activities  was  rational  in 
contrast  with  the  metaphysical  Oriental  specu- 
lation or  the  idealism  of  Plato  and  marked  a 
considerable   advance  in   economic  method. 

There  was  little  advance  made  by  Roman 
writers.  As  their  interests  were  militaiy  and 
political,  industrial  activities  were  regarded  as 
Ignoble  —  with  the  exception  of  agriculture  — 
and  consequently  little  thouglu  was  directed 
to  these  subjects.  The  chief  writers  who  di- 
rected dieir  attention  to  economic  matters  were 
Qcero,  Cato,  Varro  and  Columella,  but  all  of 
them  concerned  themselves  rather  with  techni- 
cal advice  about  agriculture  and  laments  at  its 
decline  than  with  national  economy.  In  gen- 
eral the  Romans  followed  the  Greek  writers. 
Tkeir  chief  contribution  lay  after  all  in  the 
development  of  the  science  of  jurisprudence. 

The  sl^jit  development  of  economic  thought 
in  antiquity  was  due  to  several  reasons.  In 
the  £rst  place  practical  economic  activities 
were  not  far  developed.  War  absorbed  a  great 
part  of  the  energy  of  the  people.  Agriculture 
was  rude,  manufacturing  and  commerce  were 
in  a  still  more  primitive  State.  Owing  to  the 
insecurity  of  life  and  property  there  was  Uttle 
incentive  to  or  possibility  of  the  accumulation 
of  capital.  The  system  of  slavery,  upon  which 
all  ancient  societies  were  based,  led  tq  a  con- 
tempt for  labor  and  prevented  real  economic 
prwress. 

Mediae»»l  Thought— The  ill-drfined  period 
known  as  the  Middle  Ages  (400^1500)  was  one 
of  transition  and  adjustment  After  the  down- 
fall of  Roman  civilization  there  was  a  stormy 
period  in  which  Roman  institutions,  Christian 
theology  and  Germanic  customs  were  blended 
into  a  new  catholic  ecclesiastical  and  dvil  syv 
lent,  followed  by  another  period  in  which  die 
Western  world  had  to  defend  itself  against  the 
invasions  of  Eastern  nomadic  tribes.  From 
the  nth  to  the  ISth  century  the  typical  mediaeval 
institutions  of  scholasticism  and  feudalism  de- 
veloped and  dominated  life  and  thought 
Throughout  most  of  this  period  society  was 
disorganized  and  broken  into  fngments.  The 
typical  economic  unit  was  the  independent 
domestic  economy,  self-sufficient  and  practically 
without  intercourse  with  the  outside  worid. 
Agriculture  was  the  main  and  in  fact  almost 
the  only  industry,  domestic  niannfacturea  being 
confined  to  supplying  local  wants,  and  commerce 
was  practically  unloiown  for  all  but  river  or 
seaport  towns.  There  was.  however,  during  the 
later  Middle  Ages  a  transition  from  this  domes- 


tic economy  to  a  broader  town  economy,  if  not 
to  a  national  economy.  Manufactures  and  com- 
raeroe  encroached  gradually  upon  agriculture: 
the  andent  institution  of  slavery  was  modified 
into  serfdom.  Feudalism,  however,  prevented 
am  considerable  economic  advance,  as  its  chief 
office,  which  must  be  recognized  as  beneficent 
in  the  chaotic  conditions  of  the  times,  was  to 
preserve  order  and  defend  existing  institutions. 

Under  such  circumstances  but  little  contri- 
bution could  be  expected  to  the  world  of 
economic  thought  Men's  speculations  during 
this  period  were  primarily  theological  and 
economic  doctrines  were  controlled  by  religious 
consideradons.  The  best  exposition  of  th« 
economic  theory  developed  during  the  Middle 
Ages,  if  we  may  designate  as  theory  a  body  of 
rules  of  conduct  is  to  be  found  in  the  canon 
law.  Based  upon  a  mass  of  eccleaiastica]  It^s- 
lation  and  decisions,  this  was  codified  in  the 
12th  century.  Prescril»ng  as  it  did  rules  of 
right  conduct  and  of  atonement  for  wron^,  it 
necessarily  made  inquiry  into  economic  relations 
and  activities.  The  keynote  of  the  economic 
doctrines  may  be  found  in  the  conception  of  a 
just  price;  this  was  determined  by  the  cost  of 
p'roduction,  but  to  the  canonist  cost  was  meas- 
ured only  by  the  labor  involved,  as  there  had 
not  yet  developed  an  adequate  conception  of 
capttel  as  an  agent  of  production.  A  just  price 
then  was  one  that  secured  a  fair  return  to  the 
worker.  Similarly,  because  of  their  lack  of  ap- 
preciation of  the  role  played  by  capital  in  pro- 
duction, they  condemned  usury  or  the  taking  of 
interest,  though  this  doctrine  came  to  be  modi- 
fied with  the  growth  of  trade.  But  avarice,  the 
Sursuit  of  wealth  as  an  end  in  itself,  was  con- 
emned  as  one  of  the  seven  deadly  sins.  This 
stands  in  strange  contrast  with  the  modem 
conception  of  self-interest  as  the  motive  power 
of  economic  acdon.  Manifestly  there  could  be 
no  great  development  of  economic  activity  or 
of  tbeorv  so  long  as  such  conceptions  prevailed. 

The  Middle  Ages  were  followed  by  a  period 
of  two  or  three  ccntnries  marked  by  profound 
change  in  the  worid  of  economic  enterprise  and 
by  the  rise  of  new  ideas  in  the  world  of  eco- 
nomic thought,  which  paved  the  way  for  modem 
s^tems  of  mdustry  and  theory.  In  this  transi- 
tional period  we  tnay  distinguish  two  systems  of 
thou^t  or  of  policies,  namely.  Mercantilism  and 
the  Physiocratic  system.  The  first  of  these 
was  a  body  of  economic  policies  rather  than  of 
theory,  but  the  second  comprised  a  coherent 
system  of  thou^t 

Hercantiliim. —  By  Mercantilism  is  meant 
the  prevailing  economic  views  entertained  by 
European  statesmen  from  the  16th  to  about  the 
middle  of  the  18th  century.  These  concerned 
themselves  mostly  with  money  and  foreign  com- 
merce and  were  the  result  of  the  new  economic 
forces  that  were  making  themselves  felt  in  the 
worid.  Foremost  among  these  was  the  importa- 
tion of  gold  and  silver  from  America,  which 
facilitated  the  change  from  payment  in  services 
and  kind  to  a  money  economy,  and  helped  to 
break  up  the  old  feudal  regime.  The  growth  of 
court  expenses,  of  standing  armies  ana  of  other 
governmental  expenditures  necessitated  heavier 
taxation,  which  led  to  the  encouragement  of 
manufactures  and  trade  by  the  central  govern- 
ments ;  heavier  taxation  on  the  other  hand  was 
made  posrible  by  the  greater  security  and  in^ 
creased  production  of  wealth  in  the  towns.  > 


At  the  same  time  a  struggle  was  goinK  on 
between  the  local  units  of  govermneDt  and  the 
central  power.  As  the  old  feudal  economy 
began  to  be  supplanted  by  a  national  economy 
it  was  felt  thai  the  state  must  be  made  strong. 
It  was  a  period  of  struggle  between  nascent 
states,  and  Mercantilism,  which  is  defined  by 
SdimoUer  as  state-making,  aimed  to  make  the 
nation  strong.  In  international  relations,  says 
this  author,  those  states  gained  the  supremacy 
•which  understood  how  to  put  the  might  of  their 
fleets  and  admiralties,  the  apparatus  of  customs 
laws  and  navigation  laws,  with  rapidity,  bold- 
ness and  clear  purpose  at  the  service  of  the 
economic  interests  of  the  nation  and  state." 
The  Mercantihsts,  therefore,  emphasised  the 
encouragement  of  foreign  commerce  and  domes- 
tic manufactures,  of  agriculture  and  fishing. 
Seeing  that  those  nations  were  strong  which 
possessed  large  amounts  of  the  precious  metals, 


amassing  and  retaining  within 
boundaries  a  store  of  money.  Indeed  wealth 
and  mone^  were  often  confused  by  the  typical 
Mercantilist,  though  it  can  no  longer  be  neld 
that  they  identified  thetn.  This  was  the  fnnda- 
mentai  Mercantilist  doctrine,  and  as  a  means  of 
securing  bullion,  foreign  trade  was  encouraged 
and  regulated  so  as  to  secure  a  favorable  bal' 
ance.  Ai  a  merchant  marine  was  necessary  to 
carry  on  trade,  all  measures  that  would  develop 
a  navy  were  approved,  from  navigation  laws 
granting  a  monopoly  of  the  carrying  trade  to 
home  shipping  to  laws  requiring  the  eating  of 
fish  so  as  to  encourage  fishing  and  thereby  the 
training  of  sailors. 

But  since  a  nation  must  have  commodities 
to  trade  with  manufactures  were  also  encour- 
aged within  the  country,  while  agriculture  was 
to  be  developed  sufficiently  to  make  the  nation 
self-sufficient  A  dense  population  was  desired 
as  an  element  of  military  strength.  It  was  an 
all-around  system  of  protection,  regulation,  price 
fixation  and  state  control,  which  should  not  be 
thoughtlessly  condemnetL  as  it  was  admirably 
suited  to  the  spirit  ana  needs  of  the  times. 
Charles  V  is  said  to  have  introduced  it,  but  its 
best-known  exponents  were  Cromwell  in  Eng- 
land, Colbert,  the  Minister  of  l^uis  XIV,  m 
France,  and  Frederick  the  Great  in  Prussia. 
Among  the  best-known  English  Mercantilist 
writers  were  Mun,  Child,  Davenport,  and 
Temple. 

The  Phjaiocnts.— Toward  the  end  of  the 
17th  century,  and  more  markedly  in  the  ISth, 
protests  began  to  be  urged  against  the  extreme 
and  burdensome  restrictions  of  the  Mercantilist 
policies.  This  system  had  performed  its  work 
and  was  outliving  its  usefulness.  The  agricul- 
tural revolution,  already  being  consummated  in 
Englaud,  was  aemonstrating  the  profitableness 
of  agriculture  when  conducted  scientifically 
with  sufficient  capital  and  rotBti<Hi  of  crops. 
The  growing  manufacturers  of  the  towns,  too, 
felt  themselves  burdened  and  restricted  by  obso- 
lete r^rulations  and  the  monopoly  of  the  guilds. 
It  was  in  France  particularly,  where  the  bur- 
dens of  taxation  upon  both  agriculture  and 
manufactures  were  especially  onerous,  that  the 
protests  found  expression  in  a  new  system  of 
thought.  This  was  Physiocracy,  which  might 
be  defined  negatively  as  a  revolt  against  Mer- 
cantilism, though  it  was  much  more  than  this. 

At  the  basis  of  the  Physiocrats'  doctrines  lay 


their  nature  philosophy,  as  indicated  in  the  name 
they  gave  themselves  (fb^is  Kpirof  =  nile  of 
nature).  By  this  they  meant  that  social  activi- 
ties were  subject  to  natural  laws  in  the  same 
way  that  natun  is  subject  to  physical  laws. 
National  well-being  could  be  secured  only  t^ 
obeying  these  natural  laws.  The  political  appli- 
cation of  this  philosophy  led  to  the  social  con- 
tract theory,  according  to  which  government 
exists  for  the  benefit  of  the  members  of  society 
and  rests  upon  their  consent.  In  the  economic 
sphere  this  reasoning  led  them  to  approve  oi 
individual  freedom  and  initiative.  The  func- 
tions of  government  should  be  limited  to  the 
protection  of  life  liber^  and  property,  and  the 
individual  should  be  permitted  to  pursue  his  own 
interests  and  make  the  most  of  his  labor.  There 
should  be  freedom  of  exchange  and  comftedtioD, 
and  all  monopolies  or  restrictive  privileges 
should  be  abolished  This  idea  was  embodied  in 
their  famous  maxim,  laisset-faire  et  laistet- 
passer  (let  things  alone,  let  them  take  their  own 
course).  Thus  far  the  Physiocratic  doctrine 
was  negative  and  aimed  to  break  down  the 
restrictions  of  Mercantilism.  But  it  contained 
alsopositive  contributions  to  economic  theory. 

Tiie  central  doctrine  of  the  Physiocrats  was 
that  of  the  froduet  net  or  net  surplus.  Only  ag- 
riculture and  the  other  extractive  industries,  as 
mining  and  fishing,  are  productive,  that  is,  yteld 
a  surplus  over  the  cost  of  production,  and 
thereby  increase  the  wealth  of  a  nation.  Manu- 
factures and  commerce  are  non-productive,  for 
they  merely  give  a  new  form  and  location  to 
the  materials  produced  by  Ae  extractive  indus- 
tries; the  higher  value  of  the  manufactured 
articles  is  offset  by  the  costs  of  production,  the 
labor,  provisions  and  materials  used  up  in  the 
process,  and  therefore  there  is  no  net  surplus 
added  to  existing  wealth.  Artisans,  merchants 
and  the  professional  classes  were  regarded  by 
the  Physiocrats  as  sterile  or  non-oroductive. 
This  doctrine  led,  of  course,  to  a  demand  for 
the  encoura^ment  of  agriculture  V  the  state 
and  the  abolition  of  all  measures  mistakenly  de- 
signed to  encourage  manufactures  or  commerce. 
These  should  be  left  to  develop  natural^.  In 
criticism  of  the  doctrine  of  productivity  it  may 
be  pointed  out  that  to  the  Physiocrats  produc- 
tion meant  an  addition  of  material  goods  to  the 
wealth  of  society.  According  to  them,  nature 
worked  in  a  peculiar  way  in  co-operation  with 
the  farmer;  be  alone  added  to  the  stores  oC 
material  wealth.  But  the  manufacturer  or 
trader,  who  added  only  a  form  or  place  utility, 
was  denied  the  name  productive.  This  is  con- 
trary to  modem  economic  theory. 

From  their  doctrine  of  the  product  net  fol- 
lowed logically  their  theory  of  the  imeojf  unique 
OI  the  single  tax.  Since  land  was  tiie  sole  and 
ultimate  source  of  wealth,  all  taxes  should  be 
levied  directly  upon  it  If  they  were  imposed 
upon  other  branches  of  industry,  they  would 
necessarily  be  shifted  as  there  was  no  surplus 
out  of  which  to  pay  them,  and  they  would  all 
ultimately  rest  on  the  land.  A  single  tax  on 
the  net  income  from  land  was  therefore  the 
simplest  way  to  secure  the  revenue  of  the  state. 

The  historical  mission  of  the  Physiocrats 
was  to  break  the  fetters  of  Mercantilism  and  to 
free  industry  and  trnde  from  the  restrictions 
which  were  preventing  its  normal  development 
It  was  therefore  in  large  measure  a  system  of 
reaction  and  negativism.    In  its  insistence  upon 


the  sole  productivity  of  agriculture  it  went  too 
£ar,  and  a  broader  system  had  later  to  be  de- 
veloped by  Adam  Smith  which  should  give  man- 
ufactures and  commerce  their  rightful  place. 
Their  doctrine  of  freedom  of  industry  has 
exerted  a  powerful  influence  upon  subsequent 
theory  and  economic  policy.  They  alio  made 
positive  contributions  to  the  theory  of  taxation. 
The  best-known  writers  among  the  Physiocrats 
were  Frenchmen,  Quesnay,  Turgot,  DuPont  de 
Nemours,  Uirabeau  and  Gournay,  though  the 
Englishman  Cantillon  had  anticipated  Some  of 
their  doctrines. 

Adam  Smith. —  Adam  Smith  has  been  called 
the  father  of  political  economy,  and  his  book 
■The  Wealth  of  Nations,'  published  in  1776,  has 
undoubtedly  had  a  greater  influence  and  won 
for  its  author  greater  fame  than  any  other 
book  on  this   or  allied   subjects  that  has  ' 


thought  and  for  the  first  time  presented  a  dis- 
tinct systematic  and  comprehensive  treatise  on 
economics.  Smith  was  not  wholly  original,  for 
he  built  upon  the  labors  of  his  predecessors, — 
and  under  the  Physiocrats  the  science  had  al- 
ready made  considerable  progress, —  but  he 
avoided  their  errors  and  added  much  that  was 
his  own.  He  embodied  in  his  work  man;y  of 
the  ideas  of  the  Physiocrats,  though  he  avoided 
their  extremes,  and  was  also  greatly  influenced 
by  contemporary  Engii^  writers,  notably  Hume. 
The  great  merit  of  his  work  lies  in  its  eminent 
saneness,  breadth  of  view  and  catholicity. 

In  his  treatment  (^  economics  Smith  in- 
troduced a  new  viewpoint.  Hitherto  all  writ- 
ers had  considered  the  production  of  wealth 
as  the  end  and  aim  of  economic  endeavor. 
But,  though  he  dealt  largely  with  production, 
Smith  emphasised  the  importance  ot  consump- 
tion :  "Consumption  is  the  sole  end  and  pur- 
pose  of  all  production  and  the  interest  of  the 
producer  ought  to  be  attended  to,  only  so  far 
as  it  may  be  necessary  for  promoting  that  of 
the  cousumer."  This  is  the  modem  standpoint. 
It  was,  however,  often  lost  sight  of  by  his 
immediate  followers.  Starting  with  the  idea 
that  the  labor  of  a  nation  is  the  source  of  its 
annual  income,  *The  Wealth  of  Nations*  opens 
with  a  classical  discussion  of  the  division  of 
labor.  Upon  this  division  of  laboz  depends 
in  great  measure  its  productiveness,  but  when 
this  is  introduced  each  member  of  society 
depends  upon  others  for  the  satisfaction  of 
most  of  his  needs;  hence  arises  the  necessity 
for  exchange  and  the  use  of  money.  The 
exchange  of  goods  necessitates  their  cooipari- 
son  and  hence  the  idea  of  value  arises.  From 
this  point  Smith  is  led  to  study  the  component 
elements  of  prict  wages,  profits  and  rent. 
These  researches  fill  the  first  two  books  and 
constitute  his  general  economic  scheme.  The 
third  book  is  historical  in  character  and  con- 
tains an  account  of  the  economic  development 
of  Europe ;  while  the  fourth  book  is  devoted 
largely  to,  a  polemic  against  Mercantilism  and 
Physiocracy;  the  fifth  deals  with  public 
finance. 

Smith's  work,  like  that  of  the  Physiocrtits, 
was  largely  destructive;  he  had  to  overthrow 
before  ne  could  build  up.  He  advocated  the 
'simple  and  obvious  system  of  natural  liberty' 
and  paved  the  way  for  free  trade  in  England. 
fie  taught  that  when  each  individual  pursues 
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his  own  self-interest  the  best  economic  in- 
terests for  society  will  be  secured  While  he 
stood  for  freedom  of  trade  and  personal  lib- 
erty and  initiative  of  the  individual,  he  ad- 
mitted certain  modifications  in  this  doctrine, 
as  in  his  approval  of  the  navigation  laws,  of  a 
protective  tarifC  for  retaliatory  purposes  and  in 
certain  other  cases  of  government  interference. 
There  is  little  doubt  that  if  he  could  have 
seen  some  of  the  evils  which  followed  this 
doctrine  of  non-mterference  after  the  develop- 
ment of  the  factory  system,  he  would  have 
modified  his  views  still  more.  Indeed  one  of 
the  criticisms  later  ur^ed  against  Smith  is  his 
theoretical  absolutism.  He  is  also  criticired 
on  the  ground  that  he  was  imduly  individual- 
istic and  materialistic,  but  in  these  respects 
he  reflected  the  general  philosophy  of  his  age. 
He  showed  his  breadth  of  view  and  ju^rment 
by  taking  what  was  best  jn  the  prevailing 
theories  of  his  predecessors  and  combining 
this  into  a  unified  system,  to  which  he  also 
made  original  .contributions,  notably  in  his  dis- 
cussion of  value. 

One  reason  for  the  success  and  popularity  of 
Smith's  work  was  that  he  wrote  just  at  the  be- 

fi■DninK  of  a  great  industrial  revolution,  Be- 
ire  this  time  the  system  of  industry  in  Eng- 
land was  the  so-called  domestic  system,  under 
which  the  work  of  production  was  carried  on 
in  the  home  of  the  worker  by  hand  methods, 
though  middlemen  operating  on  a  considerable 
scale  had  already  appeared  But  beginning 
about  1760  there  occurred  a  remarkable  series 
of  inventions  which  affected  many  lines  of  in- 
dustry—  cotton  spinning  and  weaving,  coal 
mining,  iron  smeltmg,  manufacture  of  earthen- 
ware, and  the  improvement  of  transportation 
by  the  construction  of  roads  and  canals.  The 
epoch-making  change  of  this  period  lay,  how- 
ever, not  in  this  series  of  inventions,  import- 
ant as  they  wcrCi  but  rather  in  the  substitution 
of  non-human  power  for  human  muscles.  This 
was  first  made  possible  on  a  commercial  scale 
by  Watt's  improvement  of  the  steam  engine. 
A  vast  expansion  of  industry  now  took  place, 
the  factory  system  supplanted  the  domestic 
system,  capital  found  new  applications  and  be- 


of  inoustrj^.     New  industrial  forces  ^ 

erated    which    demanded    freedom    from    old 

restrictions  and  the  new  industrial  leaders  ap- 


stone  of  English  economics  for  the  next  gen- 
eration or  so,  until  the  evils  of  this  policy  be- 
came so  apparent  as  to  lead  to  reaction.  We 
may  note  some  of  the  followers  of  Adam 
Smith. 

Malthas.— By  1798  many  of  the  evil  effects 
of  the  Industrial  Revolution  were  showing 
themselves  and  unemployment,  poverty  and  dis- 
ease were  already  problems  that  called  for 
remedial  treatment.  Thomas  Robert  Malthus 
C1766-1834>  had  his  attention  directed  to  these 
evils  while  discussing  a  socialistic  scheme  of 
William  Godwin  and  wrote  his  'Essay  on  the 
Principle  of  Population"  to  refute  such  Utopian 
cures.  In  this  he  held  that  population  tends 
to  increase  faster  than  the  means  of  subsist- 
ence; that  this  tendency  is  restrained  only  by 
certain  ■positive*  checlra  in  the  form  of  fam- 
ine, disease  and  war,  or  by  a  ■pmijM't've"  . 
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check  in  the  shftpe  of  moral  restraint,  sudi  ai 
the  pottponement  of  marriaee.  Any  social- 
istic society,  he  therefore  held,  in  which  there 
was  universal  well-being  and  in  which  these 
checks  did  not  operate,  would  be  speedily 
broken  down  by  his  siogic  principle  of  pop- 
ulatioo.  Malthas'  essay  nas  given  rise  to  an 
enonnoDS  amount  of  discussion  and  has  had 
ati  important  practical  influence  in  the  attitude 
of  economists  and  others  to  various  schemes  of 
social  reform.  His  principle  of  population 
must  be  held  to  have  stated  an  important  truttu 
though  it  was  not  oiwinal  with  Ualthus  ana 
was  greatly  ex^gerated  by  this  writer  and  lus 
followers. 

Ricardo.— David  Ricardo  (1772-1823),  an- 
other follower  of  Smith,  is  best  known  for  his 
theory  of  rent.  While  this  was  not  original 
with  him  it  was  so  fully  developed  in  his 
"Principles  of  Political  Economy  and  Taxa- 
tion' that  it  has  arenerally  been  known  since 
as  the  °'f  "iiin  far  of  rent  Briefly  stated 
the  theory  is  that  rent-tS"dUB  to  4he  difference 
in  cost  of  production  on  any  given  piece  of  land 
and  the  poorest  land  under  cultivation.  Rent 
is  therefore  a  differential  return  which  is  due 
to  the  necessity  of  resorting  constantly  to 
poorer  lands.  It  is  a  result  of  high  prices  and 
of  the  nigwardlincss  of  nature,  which  yields 
smaller  and  smaller  returns  to  successive  a[h 
plications  of  tabor  and  capital  to  the  cultiva- 
tion of  the  soil.  This  idea  of  a  resort  to  infe- 
rior soils  and  of  dimimsbine'  returns  in  agri- 
culture, combined  with  Mafihus'  principle  of 
population,  gave  rise  to  a  most  pessunistic 
theory  of  wages,  known  as  the  'iron  hiw  of 
wages.''  As  stated  by  Ricardo,  "the  natural 
price  of  labour  is  the  price  which  is  necessary 
to  enable  the  laboarers,  one  with  another,  to 
subsist  and  to  perpetuate  their  race,  without 
either  increase  or  diminuticHi*  (Ch.  V,  §  1). 
If  wages  rise  temporarily  pop\datioii  will  tend 
to  increase  and  this  will  cause  a  fall  again  in 
the  rate  of  wages.  Nor  will  it  help  the  labor- 
ing class  to  exercise  thrift  or  self-restraint 
for  then  wages  will  fall  to  the  new  level  nec- 
essaty  for  their  subsistence.  The  remedies 
proposed  by  Ricardo  himself  were  the  abolition 
of  the  poor  laws  and  the  development  amon^ 
the  laboring  classes  of  a  higher  standard  of 
living.  Ricardo  made  important  contributions 
to  the  theory  of  money,  to  which  subject  his 
rigidly  deductive  method  and  his  analytical 
skill  were  well  adapted.  In  this  respect  his 
influence  was  unfavorable,  for  economic 
method  was  for  many  years  diverted  from  the 
combination  of  inductive  and  deductive  rea- 
soning employed  by  Adam  Smith  to  a  purely 
deductive  one.  A  false  impression  of  accu- 
racy and  finality  was  thus  given  to  economic 
theory. 

Perhaps  no  writer  went  further  than  did 
Nassau  William  Senior  fl7«)-1864)  in  nar- 
rowing  the  scope  of  political  economy  and 
treating  it  as  an  abstract  science.  His  name  is 
usually  associated  with  the  abstinence  theory 
of  interest,  which  was  his  contribution  to  eco- 
nomic thoi^ht.  Ricardo  had  stated  that  the 
value  of  goods  was  fixed  by  their  labor  cost, 
but  Senior  pointed  out  that  cost  of  production 
includes  the  'abstinence"  of  the  capitalist  in 
saving  his  capital  for  production,  for  which  he 
must  be  rewarded.  His  new  term  was  some- 
what unfortunate  because  negative  in  meaning, 


but  his  emphasis  of  the  contribution  of  capital 
to  production  constituted  a  real  advance  in 
theory.  Most  of  the  other  English  writers 
between  Ricardo  and  JtJm  Stuart  Mill  were 
of  minor  importance  and  may  be  dismissed 
with  a  mention  of  their  names.  The  principal 
ones  were  R.  Jones,  James  Mill,  I.  R.  M'Col- 
loch,  Robert  Torrens  and  W.  T,  Thornton. 

The  Cluneal  School  in  France.— The  in- 
fluence of  Adam  Smith  and  of  the  so-called 
English  classical  school  of  political  economy 
was,  however,  not  confined  to  England,  but 
affected  France  and  Germany.  The  writer  who 
most  undeviatingly  followed  Smith  wa«  the 
S*ench  writer,  f.  B.  Say  (1767-1832).  In  his 
'Traits  d' Economic  Politique,'  published  in 
1803,  he  populariwd  <The  Wealth  of  Nations,' 
but  in  so  doing  he  reorganized  and  simplified 
the  subject  matter.  His  work  was  more  than 
that  of  a  mere  popularizer,  however,  and  be 
made  some  original  contributions  of  his  own. 
In  his  hands  economics  became  a  purely  theo- 
retical and  descriptive  science,  being  divorced 
from  the  practical  politics  of  the  Mercantilists 
and  Physiocrats.  Writing  a  generarion  later 
than  Smith  he  witnessed  the  introduction  and 
spread  of  the  factory  system  and  conse^juently 
emphasized  manufactures  and  machinery  more. 
He  b  probably  best  known  for  his  theory  of 
markets  in  which  he  argued  that  money  is  only 
an  intermediary:  'products  are  given  in  ex- 
change for  products.*  Hence  he  concluded 
that  a  general  overproduction  is  impossible  and 
that  foreign  trade  is  advantageous.  He,  there- 
fore, advocated  free  trade. 

A  later  French  writer,  who  even  more  on- 
I^asized  die  doctrines  of  laitttt-fairt  and  indi- 
vidualism was  Fridiric  Bastiat  (1801-50). 
His  most  ambitious  work  was  his  'Harmorues 
Economiques, '  in  which  he  argues  that  there 
is  an  essential  harmony  of  interests  between 
labor  and  capital  and  between  various  economic 
interests.  "It  will  always  be  historically  inter- 
esting," says  Ingram,  "as  the  last  incarnation  of 
thorough-going  economic  optimism.*  Already 
however  the  logic  of  events  had  brought  about 
a  reaction  against  snch  extreme  individualism 
and  this  book  made  little  impression.  More 
important  for  their  practical  effects  were  his 
shorter  pamphlets  against  protection  and  so- 
cialism, which  were  characterized  by  a  lively 
and  vigorous  style. 

Other  French  writers  of  this  period  were 
Auguattn  Coumot  (1801-77),  who  was  one 
of  the  first  to  apply  mathematics  to  the  treat- 
ment of  economic  tiuestions,  and  Charles  Dun- 
oyer  <  1 786-1862) .  In  general  the  French 
school  ^mpty  reaffirmed  and  developed  the 
principles  of  economic  individualism  laid  down 
by  the  English  classical  school,  but  were  diar- 
acterized  oy  an  optimism  which  contrasts 
strongly  with  the  pessimism  of  Halthus  and 
Ricardo. 

The  CltHica]  School  in  Oermany. — German 
expositors  of  Adam  Smith  displayed  more  in- 
dependence and  originality  than  did  the  Frendi 
writers.  Of  these  may  be  mentioned  K.  H, 
Rau  (1792-1870),  F.  B.  W.  Hermann  (1795- 
1868),  P.  Nebenius  (1784-1857)  and  J.  H.  von 
Thiinen  (1783-1850).  Rau  exercised  consider- 
able  influence  through  his  eneyclopafdic  'Ldir- 
huch  der  Politischen  Oekonomie,'  which  com- 
bined Adam  Smith's  politick  econooiy  with 
much  historical,  statistical  and  technical  infor- 
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4iP^ili.     His  contribution  to  economic  theory  (1?89-1S46),  w)io  waa  bom  and  died  in  Ger- 

'  eMSilts  in  bis  separate  analysis  of  the  enlrC'  many,  but  who  spent  a  number  of  years  in  the 

■rmeur's    gains    or    "wages    of,  manaKemenl."  United  States  where  he  accumulated  a  fortune. 

ti'dtaiius  wrote  on  public  credit  and  Hermann  The  title  of  his  principal  work.  'Das  Nalionale 
;_i    ,..1.;—.,     ...i,;.j,    jjg  System  der  Pohtischen  Oekonomie,'   gives  the 


_.  ,  number  of  special  subjei 
tieated  with  great  ability.  But  von  inunen 
made  the  most  important  contributions.  In 
bs  work  <Der  Isolirte  Staat'  he  studied  the 
^ect  upon  rent  of  situation  with  respect  _  to 
ttic  market;  he  thus  supplemented  the  Ricardian 
theory  which  had  emphasized  difFerences  in 
ferlility.  He  also  made  a  study  of  wages  and 
ixtyi  up  a  formula  to  express  natural  wages, 
which  he  thought  should  be  proportional  to 
:he  amount  of  the  product. 

Critiu  of  tha  ClMuical  School.— The  work 
of  Smith,  Ma]thus  and  Ricardo  had  a  certain 
dir  of  finality  and  it  seemed  to  their  immediate 
followers  that  the  science  of  political  economy 
was  complete.  But  even  before  their  task  was 
accomplished  the  new  system  of  thought  was 
subjected  to  criticism  and  attack.  The  critics 
or  ofiponents  belong  to  various  groups  accord- 
il^  as  they  attacked  one  feature  or  another  of 
the  classical  school.  There  were  first  those  who 
opposed  the  extreme  doctrine  of  individualism 
and  unrestricted  competition  for  which  Smith 
stood;  second,  those  who  were  antagonixed  by 
the  broad  cosmopolitanism  of  the  classital 
school  and  who  advocated  a  national  program; 
and  third,  those  who  disapproved  of  the  im- 
etUcal  features  in  the  principle  of  self-interest 
and  the  institution  of  private  property. 

(1)  Critics  of  Individualism.— In  the  first 
aroup  fall  Lord  Lauderdale  (1759-1830).  John 
Rae  (1?86-1873)  and  J.  C.  L.  Simon  de  Sis- 
mondi(17?3-lS42).  The  first  two  of  these  writers 
pointed  out  that  there  is  no  necessary  identity 
between  the  interests  of  the  individual  and  those 
ol  society  as  a  whole,  and  approved  of  govern- 
ment interference  in  many  cases.  According  to 
ibem  a  distinction  must  be  made  between  pubtic 
wealth  and  private  riches ;  the  increase  of  the 
latter  does  not  necessarily  mean  that  the  nation 
il  belter  off.  Sismondi  called  himself  a  disciple 
fl^  Adam  Smith,  but  he  disagreed  with  the 
method,  the  aim  and  the  practical  conclusions 
itf  the  classical  school.  He  insisted  that  the 
method  should  be  more  historical  and  the  aim 
more  ethical.  Finally  he  rebelled  against  the 
undue  emphasis  upon  the  mere  production  of 
wealth  and  the  nealect  of  human  suffering  in- 
volved in  the  introduction  of  new  processes  and 
machinery.  He  agrees  with  the  two  fonner 
writers  in  insisting  that  there  is  no  necessary 
identity  between  private  and  social  interests. 
In  his  theories  of  overproduction  and  crises 
indeed  he  almost  approaches  socialbm. 

(2)  Critics  of  Free  Trade.—  Of  all  the  doc- 
trines of  the  classical  school  the  one  which  was 
most  widely  accepted  was  the  theory  of  free 
trade.  In  every  country  this  idea  had  been 
accepted  by  economists.  And  yet  it  was  not 
long  before  opponents  of  this  doctrine  sprang 
up,  no  one  of  whom,  however,  was  English. 
Tile  first  to  give  expression  to  this  nation^stic 
reaction  was  Adam  Miiller  (1??9-1829),  a  Ger- 
man, who  advocated  the  policy  of  protection  to 
home  industry  on  the  ground  that  it  promoted 
national  feeling.  For  the  same  reason  he  even 
approved  of  government  pai>er  money  and  of 
war.  He  attacked  the  atomistic  individualism 
of  Smith  and  insisted  upon  social  welfare. 

Kuch  more  important  was   Friedrtch   Usl 


key  t 


der  Pohtischen  Oekonomie.' 
his  position.  It  is  really  a  treatise  c- 
Lional  trade  in  which  he  attacks  the  free- 
trade  principles  of  the  classical  school.  His 
chief  contribution  was  his  theory  of  the  stages 
of  economic  development.  Every  nation,  he 
says,  passes  through  the  st^es  of  pastoral  life, 
agriculture,  commerce  and  manufacturing,  but 
not  all  nations  are  in  the  same  stage  of  develop- 
ment at  a  given  time.  Hence  the  government 
should  assist  a  people  who  wish  to  pass  from 
a  lower  to  a  higher  st^e  against  the  competi- 
tion of  those  nations  which  had  already  attained 
their  full  industrial  growth.  Practically  he  ad- 
vocated protection  for  undeveloped  Germany 
against  industrial  England.  His  doctrines  had 
great  influence  upon  German  thought. 

Henry  C.  Carey  (1793-1879),  an  American 
writer,  was  also  a  protectionist  and  a  nationalist, 
and  on  both  these  grounds  criticized  the  teach- 
ings of  the  classical  school  The  best  ex- 
position of  his  views  is  to  be  found  in  his 
'Principles  of  Social  Science."  His  main  argU' 
menis  in  favor  of  protection  are,  first,  that 
manufactures  would  develop  association  and 
diversity  of  interests,  by  which  civilization 
would  oe  better  promoted  than  by  agriculture 
alone.  His  second  argument  was  more  original, 
and  is  based  on  the  necessity  of  returning  to 
the  soil  what  is  taken  from  It.  If  a  country 
exports  foodstuffs  and  raw  materials  in  ex- 
change for  manufactured  goods,  it  depletes  the 
soil  and  the  land  soon  becomes  exhausted;  the 
ideal  is  a  community  where  manufactures  and 
agriculture  are  carried  on  side  by  side.  He  also 
attacked  the  Ricardian  theory  of  rent  and  the 
!Ualthusian  doctrine  of  population.  Carey  exer- 
cised considerable  influence  in  the  United  Slates 
by  his.  writings. 

(3)  Socialist  Critics.—  The  third  group  of 
critics  of  the  classical  school  was  the  early 
socialists.  Most  of  these  were  French.  Ortho- 
dox economists  had  always  treated  private 
property  as  an  inevitable  and  necessary  institu- 
tion. Now,  however,  we  meet  a  group  of 
writers  who  attack  the  ideas  of  private  property 
and  of  competition.  The  Industrial  Revolution 
had  wrought  sweeping  changes  in  society  since 
the  time  of  Adam  Smith  and  had  been  followed 
by  many  economic  maladjustments  and  evils, 
such  as  child  labor,  low  wages  and  crises.  In 
seeking  an  explanation  of  these  phenomena  the 
socialists  were  led  to  attack  the  existing  system 
of  industrial  organization  and  the  economic 
school  which  defended  it.  The  most  important 
of  these  writers  were  C.  H.  Saint  Simon  (1760- 
1825).  Robert  Owen  (1771-1858),  Charles 
Fourier  (1772-1837),  Louis  Blanc  (1813-82) 
and  P.  J.  Proudhon  (1809-65).  The  first  three 
of  these  wished  to  organize  the  labor  force  of 
the  country  for  productive  purposes  into  small 
associative  or  co-operative  groups  by  voluntary 
action.  Blanc  proposed  that  the  government 
should  assist  the  establishment  of  such  associa- 
tions by  advancing  capital.  Proudhon  would 
have  abolished  government.  They  al!  attacked 
the  existing  institutions  of  competition,  which 
Blanc  insisted  was  the  cause  of  every  economic 
evil,  and  of  private  property  whicb  Proudhon 
..;  J .i,„t.     While  often  Utopian  and. vision. 
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sry  thejr  were  important  as  critics  of  existing 
economic  theory  by  their  attacks  on  institutions 
which  had  been  accepted  as  mailers  of  fact, 
while  their  insistence  on  the  social  nature  of 
|>roducti(in  was  a  valiuible  corrective  to  the 
individualistic  tendencies  of  the  classical  school. 

Hill's  RMtatetnent. —  Modem  economic  sci- 
ence had  tirst  been  formulated  by  Adam  Smith; 
since  his  time  Ricardo  had  added  his  theory  of 
rent,  Mai  thus  his  theory  of  population  and 
Senior  that  of  abstinence.  On  the  other  hand 
various  writers  had  attacked  certain  phases  of 
his  teachings  or  had  modified  certain  conclu- 
sions. And  more  than  all  the  Industrial  Revo- 
Itiiion  had  completely  changed  the  economic 
world  which  Smith  described  and  had  brought 
new  problems  to  the  front.  The  time  was  now 
ripe  for  a  restatement  of  the  principles  of 
economics  which  should  take  account  of  all 
these  changes.  In  John  Stuart  Mill  (1806-73) 
such  an  expositor  was  found.  His  book,  'Prin- 
ciples of  Political  Econony.  with  some  of  their 
Applications  to  Social  Philosophy,'  published. 
in  184S,  combined  and  organized  all  that  was 
enduring  in  his  predecessors'  work.  It  is  ex- 
tremely Ic^cal  and  well  written,  but  contains 
little  that  is  original.  As  the  clearest  statement 
of  English  classical  economics  we  may  note  its 
main  teachings. 

Self-interest  was  accepted  as  the  motive  to 
economic  activity.  Since  each  individual  is  the 
best  judge  of  his  own  interests  individual  liberty 
is  essential  to  economic  progress;  state  inter- 
ference was  therefore  disapproved  of  save  in 
exceptional  instances.  Value  is  determined  in 
general  by  demand  and  supply.  Mill  distin- 
guished between  normal  and  market  value;  at 
any  given  time  demand  and  supply  determine 
market  value,  but  in  the  case  of  freely  re- 
producible goods  their  normal  value  is  set  by 
the  cost  of  production.  His  theory  of  value  is 
therefore  a  cost  theory.  The  Ricardtan  theory 
of  rent  and  the  Malthusian  doctrine  of  popula- 
tion were  fully  accepted,  and  Mill  often  de- 
dared  that  there  was  no  hope  of  improvement 
in  the  tot  of  the  working  class  unless  they 
checked  the  growth  of  population.  His  theory 
of  wages  is  essentially  thai  of  the  wages-fund, 
which  may  be  stated  as  follows :  there  is  a 
determinate  number  of  laborers  who  must  work 
and  a  determinable  amount  of  capital  uncon- 
ditionally destined  to  the  payment  of  wages 
(i.e.,  the  waxes  fund) ;  this  fund  is  distributed 
Btnong  the  laborers  solely  by  means  of  com- 
petition, and  the  rate  of  wa^es  depends  on  the 
proportion  between  capital  and  population.  Only 
by  encouraging  the  growth  of  capital  by  means 
of  saving,  or  by  discouraging  (he  growth  of 
population,  can  the  equation  be  favorably  modi- 
fied and  wages  raised  Mill  made  a  real  con- 
tribution to  economics  by  his  development  of 
the  Ricardian  theory  of  trade  —  it  is  not  the 
difference  in  absolute  costs  of  production  as  be- 
tween two  countries,  but  in  comparative  costs, 
that  determines  international  trade;  foreign 
trade  is  therefore  an  advantage  to  all  countries, 
but  especially  to  backward  ones.  He  did  not 
give  any  space  in  his  book  to  the  subject  of 
consumption,  which  finds  a  large  place  in  mod- 
em works,  but  he  showed  himself  very  sym- 
pathetic with  the  demands  and  aspirations  of  the 
working  classes.  Indeed  in  his  later  }iears  he 
recanted  the  wages-fund  theory  and  took  a 
long  step  toward  socialism. 


With  Mill's  <Princii^es>  the  teachings  of  ike 
classical  school  reached  their  climax  ^id  fron 
now  on  we  meet  with  increasitw  dissent  frcm 
and  modifications  of  its  ideas.  Exceptions  in;y 
be  made  in  (he  case  of  J.  E.  Caimes  (1824-75.. 
whose  chief  contribution  lay  in  his  theory  tf 
non-competing  industrial  groups,  which  limit»d 
the  scope  of  competition  to  a  much  smaller  arta 
than  that  usually  assigned  it;  of  Michel  Che- 
valier (1816-79)  of  France,  and  of  the  Swiss 
A.  E.  Cherbuiiez  (1797-1869).  The  reacticn 
showed  itself  most  prominently  in  C^rmany 
where  the  teachings  of  the  classical  school  had 
never  been  accepted  as  fully  as  they  had  beei 
in  England  and  in  France.  To  Germany,  there- 
fore, we  must  look  for  the  next  forwmra  move- 
ment in  economics.  This  was  contributed  by  th< 
historical  school. 

The  Historical  Schools  Three  names  an 
usually  associated  with  the  rise  of  the  historical 
school  in  (Germany,  those  of  Wilhelm  Roscher 
(1817-94),  Bruno  Hildebrand  (1812-78)  and 
^  Kari  Knies  (1821-98).  They  expressed  thrir 
disa^ement  first  of  all  with  the  abstract  de- 
ductive method  of  the  older  school  and  insisted 
that  the  proper  method  was  inductive  and  his- 
torical. Later  writers  of  this  school,  as  Gustav 
Schmoller  and  Karl  Biicher,  have  laid  less 
stress  upon  this  point,  and  modem  scholars  no 
longer  concern  themselves  with  this  barren  con- 
troversy. As  Schmoller  says,  'Induction  and 
deduction  are  both  necessary  for  the  science, 
just  as  the  ri^t  and  left  fool  are  needed  for 
y  walking.*  Another  point  of  dis^reement  was 
their  denial  of  the  existence  of  economic  laws. 
Influenced  by  Hegelian  philosophy  and  later  by 
the  theory  of  evolution  they  emgrfiasized  the 
relativity  of  such  gener^izaticms,  and  pointed 
out  that  so-called  economic  laws  are  provisional 
and  conditional.  On  this  point  there  would  be 
little  disagreement  to-day;  the  only  question 
would  be  as  to  what  name  to  apply  to  such 
economic  tendencies.  The  historical  school  also 
V  criticized  the  hedonistic  psychology  of  the 
earlier  writers  and  asserted  that  man  is  infln- 
cnced  even  in  economic  activities  by  other  con- 
siderations than  those  of  self-interest  Perhaps 
it  is  putting  the  case  too  strongly  to  say,  as 
M.  Rist  does,  'this  newer  historical  conception 
came  to  the  rescue  just  when  the  science  was 
about  to  give  up  the  ghost,  .  .  .  infusing  new 
life  into  uie  Study,*  but  they  certainly  offered 
a  valuable  corrective  to  the  abstract  tendencies 
of  the  classical  school  and  have  led  to  a  great 
interest  in  economic  history. 

The  Psychological  SchooL— Another 
school  which  has  played  a  very  important  part 
in  the  development  of  recent  theory  is  the 
Austrian  or  jjsychological  school,  "niw  em- 
phasize the  importance  of  subjective  factors 
and  analyze  value  on  the  basis  of  utility.  While 
the  first  economists  to  emphasize  these  features 
were  a  German.  H.  H.  Gossen  (1810-58),  and 
an  Englishman,  W.  S.  Jevons  (1835-82),  it 
remained  for  an  Austrian  group  to  apply  their 
subjective  theory  of  valuation  to  all  the  factors 
of  production,  and  to  develop  consistent  theories 
of  interest,  wages  and  profits.  The  foremost 
members  of  this  school  are  Carl  Menger,  F. 
von  Wieser  and  E.  von  Bohm-Bawerk  (1851- 
1914).  Their  main  contribution  has  been  their 
analysis  of  value,  which  they  have  clarified  by 
the  concept  of  marginal  utility.  Value  rest 
on    utility    and    relative    scarcity,    or    to    pc 
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h  in  the  words  of  Wiuer,  *the  value  of  a 
sii^e  good  out  of  a  store  is  determined  by 
that  useful  service  which  is  the  least  itnoortant 
atnong  those  afforded  by  the  store.*  Mill's 
cost  of  production  theory  of  value  is  rejected, 
or  at  most  cost  has  only  an  indirect  influence; 
value  rests  an  subjective  utility.  The  Austrian 
school  also  extend  their  theory  of  value  to  the 
means  of  production  and  even  to  problems  of 
distribution.  The  application  of  the  utility 
theory  to  the  problem  of  interest  was  made  tqi 
Bohm-Bawerk,  but  it  has  remained  for  Ameri- 
can economists  to  apply  it  to  problems  of  money, 
wages  and  profits.  Among  these  may  be  men- 
tioned J.  B.  Clark.  I.  Fisher,  S.  Patten,  T.  N. 
Carver  arid  F.  A.  Fetter.  This  school  has  eoi*- 
tributed  to  the  advance  of  economic  science 
_by  emfjiasicing  the  subjective  elements  in  con- 
trast with  the  classical  school,  but  in  sympathy 
with  them  and  in  contrast  with  the  historical 
school  they  have  reverted  to  the  use  of  the 
deductive  method.  Out  of  the  discussion  be- 
tween these  various  ^oups  however  it  has  be- 
come clear  that,  just  as  both  inductive  and 
deductive  methods  are  needed,  SO  both  objective 
and  subjective  factors  must  be  considered  in 
the   problems    of   economics. 

Hodern  Socialism. —  As  critics  and  antag- 
onists to  all  these  schools  stand  the  socialists, 
who  since  the  day  of  Karl  Rodbcrtus  (1805-75) 
have  become  more  scientific  and  less  Utopian. 
Rodbertus  propounded  a  notable  theopr  of 
crises,  which  he  thought  were  due  to  insufficient 
purchasir^  power  on  the  part  of  the  laboring 
classes ;  poverty  and  crises  can  be  avoided  only 
by  the  socialiiation  of  property.  More  import- 
ant was  Kart  Marx  (1818-83)  whose  book  'Das 
KapitaP  became  the  veritable  bible  of  the 
socialists.  He  held  a  labor  theory  of  value, 
which  led  him  to  conclude  that  profits  and  in- 
terest and  rent  are  robbery,  and  that  socialism 
is  both  inevitable  and  necessary.  Socialistic 
criticism  has  been  valuable  in  overthrowing 
the  conception  of  a  natural  order,  in  develop- 
ing  the  social  viewpoint,  and  in  leading  to 
greater  emphasis  upon  distributive  justice, 
which,  while  never  overlooked  even  by  the 
classical  school,  had  not  received  the  aiiention 
it  merited. 

Economic  Thonght  in  the  United  States. — 
Recent  years  have  seen  in  the  United  States  a 
development  of  economic  thought  not  surpassed 
in  any  country.  With  the  exception  of  H.  C. 
Carey,  American  economists  had  usually  fol- 
lowed the  teachings  of  the  classical  school,  until 
the  brilliant  writmRs  of  F.  A.  Walker  (1840- 
97),  who  attacked  the  wage  fund  theory  and 
developed  the  idea  of  enterpriser's  profits.  The 
formation  of  the  American  Economic  Associa- 
tion in  1885  was  a  sign  of  the  growing  interest, 
and  this  has  been  followed  by  the  establishment 
of  half  a  dozen  journals  devoted  to  economic 
affairs.  As  might  be  expected  in  a  new  country, 
which  was  rapidly  developing  and  whose  natural 
resources  were  being  exploited,  there  was  con- 
siderable revolt  against  the  pessimism  and  ab- 
straction of  the  classical  school.  Many  of  the 
members  of  the  rising  group  of  writers  had 
received  their  economic  training  in  Germany  and 
were  in  sympathy  with  the  historical  school. 
And  finally  the  theories  of  the  Austrian  school 
have  been  accepted  and  carried  forward  by 
still  another  group.  So  that  the  development  of 
economic  thought  in  the  United  States  parallels 


that  which  has  taken,  place  elsewhere,  but  has 
been  characterized  by  much  that  is  original 
and  noteworthy.  Among  those  who  may  be 
mentioned  as  having  established  a  claim  to 
rect^nition  are  H.  C.  Adams,  T.  N.  Carver, 
J.  B.  Clark,  J.  R.  Commons,  R.  T.  Ely,  H.  j. 
Davenport,  D.  R.  Dewey,  F.  A.  Fetter,  I. 
Fisher,  A.  T.  Hadley,  E.  J.  James.  D.  Kinley, 
J,  L.  Laughlin,  S.  Patten,  E.  R.  A.  Seligman, 
F.   W.  Taussig  and  T.  Veblen. 

Conclusion. —  It  is  difficult  to  draw  any  con* 
elusions  from  an  account  of  the  development  of 
the  science  of  economics,  for  the  one  outstand- 
ing fact  in  this  study  is  that  it  has  been  full 
of  charwc  and  that  the  end  is  not  yet.  Out  of 
the  conflict  of  ideas  however  there  has  de- 
veloped a  body  of  knowledge  which  affords  a 
common  ground  for  all  and  constitutes  the 
science  of  economics  of  to-day.  The  subject 
matter  of  this  science,  so  far  as  it  is  a  pure 
science,  has  moreover  narrowed,  having  sloughed 
off  such  subjects  as  political  science  and  soci- 
ology, now  treated  independently.  In  one  re- 
spect it  seems  to  have  completed  the  circle :  start- 
ing with  theological  conceptions  it  gradually 
eliminated  all  motives  but  the  purely  e 


greater  bumanitarianism,  ethical 
considerations  are  being  given  more  emphasis, 
at  least  in  the  practical  application  of  economic 
prindtdes. 
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BCONOUICS  AND  THE  WAS.  When 
in  the  early  autumn  of  the  year  1914  the 
present  ^reat  war  was  forced  upon  the  world 

Sthe  joint  action  of  Germany  and  Austria- 
ungary,  the  great  powers  had  been  at  peace 
with  each  other  for  a  period  of  nearly  50 
vears  and  during  this  interregnum  of  the  war 
ior<is,  economic  conditions,  including  cspecialty 
domestic  production,  monetary  and  banldng 
systems,  international  trade  and  the  various 
other  institutions  of  an  organized  economic 
life  had  become  stabilized  by  the  relatively  un- 
chanf^ng  demands  of  a  world  at  peace.  The 
mobilization  for  war  radically  changed,  almost 
tn  the  twinkling  of  an  eye,  the  conditions  under 
which  the  economic  life  was  thenceforth  to  be 


Google 


ECONOMICS    AND   THB   WAlt 


,  and  as  a  necessary  consequence  the 

life    itself.     Economic    customs    and 

institutions  hoary  with  ase  and  venerated  and 
perpetuated  because  they  had  been  useful  under 
other  conditions  were  continued  without  ques- 
tion, then  questioned,  then  abandoned  as  the 
requirements  of  war  were  found  to  differ  from 
those  of  peace.  While  war  is  destructive  of 
human  life  and  the  savings  of  the  past,  it  is 
also  and  in  no  less  measure  the  destroyer  of 
outgrown  institutions  and  customs  and  the 
creator  of  new  ones,  some  of  which  may  prove 
permanently  beneficial,  while  others  may  be  dis- 
carded as  mistaken  attempts  to  meet  the 
changed  conditions.  When  the  German  War 
Council  met  at  Potsdam  on  5  Julv  1914,  it  was 
attended  by  the  great  bankers,  railway  directors 
and  the  captains  of  industry  as  well  as  by  the 
war  lords  and  the  representatives  of  the  state. 
The  representatives  of  every  line  of  activi^, 
finance,  transportation,  trade  and  industry  as 
well  as  the  army  and  navy  were  solemnly  asked 

St  the  Kaiser  if  they  were  readjr  for  war,  and 
I  except  the  financiers  replied  m  the  affirma- 
tive.* The  financiers  were  not  ready,  they 
must  have  two  weeks  to  make  the  final  prepara- 
tions for  the  ^reat  war.  The  reason  given  by 
Wangenheim  ui  his  account  of  this  historic 
conference  was  that  the  bankers  must  have 
time  to  sell  foreign  securities  and  to  make 
such  loans  as  might  be  necessary  to  prepare 
their  banking  institutions  and  their  other 
financial  interests  for  the  initial  shock  of  the 


and  the  Serbian  ultimatum  postponed 
{leriod  named  to  give  the  banking  institutions 
time  to  arrange  their  loans  and  to  convert 
their  forei^  securities  into  gold  or  credits  as 
nearly  liqiud  as  they  mi^ht  find  feasible.  This 
financial  moratorium  while  not  so  important  as 
many  events  which  luve  taken  place  duritig  the 
war  clearly  illustrates  an  important  principle. 
War  separates  or  tends  to  separate  the  nations 
engaged  in  the  ■conflict  from  each  other,  sever- 
ing the  economic  tics  which  bind  them,  and 
forcing  them  to  adopt  either  one  or  both  of  the 
following  plans :  first,  they  may  seek  to  establish 
economic  relations  with  countries  other  than 
those  with  which  they  have  been  trading,  or 
second,  they  may  attempt  to  provide  for  all 
their  own  wants  by  diversifying  their  own  in- 
dustries until  as  nations  they  have  become 
entirely  self -sufficient.  During  the  present  war 
both  of  these  expedients  were  adopted.    For 


the  policy  of  using  economic  pressure  to  force 
her  citizens  to  provide  more  and  more  fully 
and  completely  for  dieir  own  wants.  During  a 
much  longer  period,  England  has  specialized  as 
a  producer  of  a  limited  number  of  commodities 
and  has  relied  upon  her  ability  as  an  inter- 
national trader  to  exchange  a  part  of  her  prod- 
ucts for  such  other  commodities  as  she  needed 
for  a  fully  developed  economic  life.  When 
war  was  declared,  Germany  ordered  her  navy 
and  merchant  ships  to  seek  safety  in  the  most 
convenient  ports  and  thereafter  she  and  her 
allies  have  relied  upon  their  own  diversified 
production  together  with  such  neutral  trade  as 
has  been  able  to  gain  access  to  her  markets  to 
provide  for  the  wants  formerly  supplied  by  im- 
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ports  from  all  parts  of  the  globe.  England, 
France  and  the  United  States  on  the  other 
hand  adopted,  partly  by  necessity,  partly  by 
choice,  the  policy  of  keeping  the  seas  open  to 
their  merchantmen  and  devdoping  their  inter- 
national trade  as  never  before.  While  Ger- 
many has  doubtless  been  building  both  battle- 
ships and  merchantmen  as  a  preparation  for 
the  trade  competition  that  will  inevitably  fol- 
low the  conclusion  of  the  war,  the  allied 
nations  have  been  forced  to  do  the  same 
as  a  necessary  condition  of  carrying  on 
the  war  at  all.  This  in  itself  has  caused 
a  profound  change  in  the  economic  life 
of  the  United  States  and  has  intensified  the 
most  marked  economic  characteristic  of  EJig- 
lish  industry  and  trade.  The  change  referred 
to  has  already  begun .  to  have  its  immediate 
effects  and  its  after-effects  will  be  even  more 
significant.  To  carry  on  international  trade, 
ships  are  necessary  and  if  a  nation  is  to  be  at 
all  independent,  it  must  provide  its  own.  At 
the  beginning  of  the  war,  the  United  States 
possessed  a  fairly  strong  navy  and  a  consider- 
able fleet  of  ships  suitable  for  coastwise  traflic 
During  the  first  two  years  and  a  half  of  the 
war,  the  United  States  was  called  upon  to 
supply  the  warring  nations  with  food,  raw 
materials  and  such  manufactured  products 
as  she  was  able  to  supply  in  ever-in- 
creasing quantities.  It  is  ot  course  stat- 
ing a  self-evident  fact  to  say  that  the 
United     States    could    not    grow    wheat    and 


grow  less  wheat  and  mine  less  iron  and  coal 
and  that  consequently  her  creative  power  was 
diverted  by  the  demands  of  war  from  the  pro- 
duction of  food  and  materials  to  the  building 


tonnage  and  the  new  avenues  of  international 
trade  thus  opened  up  by  the  war  will  prove  to 
be  permanent  factors  in  our  economic  life  is 
hardly  open  to  doubt.  Our  ships,  built  to  help 
win  the  war,  will  after  peace  has  come  be 
active  agents  in  promoting  the  interchange  of 
goods    between    the    United    States   and    eveiy 


I,  which  by  ri 
cal  situalion,  soil  and  c 

training  of  its  people,  is  able  to  produce  for 
us  goods  that  we  cannot  so  well  produce  for 
ourselves.  International  trade  promoted  by 
the  war  will  not  cease  with  its  termination.  To 
sell  to  others  we  must  in  turn  buy  of  them  and 
consequently  (he  stimulation  of  international 
trade  bv  the  war  will  after  peace  has  been 
declareo  tend  to  promote  freer  trade  relations 
with  the  rest  of  the  world  than  has  prevailed 
in  the  past. 

The  first  effect  of  the  war  was  to  check  in- 
ternational trade,  but  not  for  long.  Soon  the 
demands  of  the  nations  at  war  for  war  ma- 
terial began  to  be  felt  and  with  this  demand  in- 
ternational trade  began  to  revive  but  at  the 
same  time  its  character  changed  both  in  quan- 
tity, in  direction  of  flow  and  in  kind.  In  the 
case  of  the  United  States  the  war  checked  ex- 
ports to  such  an  extent  that  for  August  1914, 
the  balance  of  trade  was  against  us  by  over 
$19,000,000.  Late  in  September  foreign  buyen 
began  to  api>ear  and  gradually  exports  began 
to  flow  out  in  ever-increasing  nuantities  until 
limitations  imposed  by  lack  of  sUpping  served 
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to  cause  a  temporary  check.  In  September 
1914,  the  balance  of  trade  was  again  in  our 
favor  and  for  the  tast  five  months  of  the  first 
year  of  the  war  the  total  excess  of  e«Kins 
from  Ifae  United  States  over  imports  was  $264,- 
000,000.  Despite  the  submarine  warfare,  the 
lack  of  shipping  and  the  high  ratw  for  freight 
and  insurance,  both  exports  and  imports  con- 
tinued to  increase  year  by  year  and  generaliy 
month  by  month  until  at  the  present  time  the 
total  of  our  foreign  trade  is  approaching  $10,- 
000,000,000  per  year  with  an  exce'ss  of  exports 
of  over  $3,250,000,000.  The  following  table 
shows  the  important  facts  in  regard  to  the 
quantity  of  our  international  trade  since  the 
ontbre^  of  the  war: 


If  now  we  compare  our  exports  and  imports 
during  the  war  with  those  of  the  period  of 
equal  length  immediately  preceding  the  ou%- 
break  of  hostilities,  it  is  possible  to  show  how 
much  and  in  what  ways  our  external  trade  has 
been  affected. 


Inthinationai,  Tbade  c 
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From  these  tables  it  may  be  noted  that 
while  our  imports  increased  in  each  of  the 
four  great  classes  into  which  the  commodities 
are  here  grouped,  the  marked  increases  are 
confined  to  raw  materials  and  food.  With  re- 
gard to  the  exports  the  effect  of  (he  war  has 
been  to  lessen  the  export  of  raw  materials  and 
to  increase  measurably  both  foodstuffs  and 
manufaaured  goods.  Comparing  the  two 
periods  with  respect  to  the  quantity  of  inter- 
national trade,  it  may  be  noted  that  while  the 
total  of  both  exports  and  imports  more  than 
doubled,  the  balance  of  trade  for  the  four 
years  of  the  war  was  almost  five  times  that  of 
the  preceding  four  years.  The  change  in  the 
character  of  the  trade  necessarily  affected  our 
industries  by  throwing  new  burdens  upon  those 
where  the  oalance  of  trade  in  our  favor  in- 
creased most  rapidly.  How  well  our  agricul- 
tural classes  and  our  manufacturers  have  met 
the  call  upon  thTn  :=  evidenced  by  the  partial 
failure  of  the  railroads  and  die  shipping  facili- 


ties to  move  the  goods  to  the  ports  and  across 
the  Atlantic  as  fast  as  they  are  miade  ready 
for  the  transportation  agencies. 

The  increasing  balance  of  trade  in  out  favor, 
proving  our  power  to  assist  in  feeding,  clothing 
and  arming  the  nations  at  war  while  at  the 
same  time  providing  for  our  own  needs,  hai 
raised  questions  in  international  finance  tliat 
before  me  war  had  been  thou^t  to  be  of  little 
practical  importance.  Writers  on  international 
trade  have  generally  taught  that  expotia  from 


otherwise  the  country  exporting  becomes  short 
of  ^^ds  and  overstocked  with  money,  thus 
making  goods  dear  and  money  cheap.  The 
exportm^  country  then  becomes  an  importer, 
exchangWK  its  sunilus  money  for  the  goods 
which  It  needs  ana  the  balance  of  trade  then 
turns  against  it.  Before  thf  war  the  United 
Slates  was  using  the  credit  due  it  from  the  ex- 
cess of  its  exports  in  various  ways.  In  the 
first  place,  it  was  hiring  its  goods  freighted 
across  the  water  in  the  snips  of  other  nations 
and  it  was  also  to  a  large  extent  purchasing 
insurance  of  the  En^lisb  and  German  com* 
panies.  In  the  second  place,  it  was  paying  in- 
terest on  approximately  $6,000,000,000  of 
European  capital  that  had  been  invested  in 
American  railways  and  other  industries.  In 
the  third  place  remittances  to  friends  and 
travel  in  European  countries  accounted  for 
another  portion  of  considerable  size ;  and  in 
the  fount  place,  it  imported  regularly  a  small 
amount  of  gold,  the  last  resort  in  settlii^ 
foreign  trade  balances.  When  the  balance  in 
our  favor  continued  to  grow  despite  the  use 
of  the  ordinary  methods  of  settlement  it  be- 
come evident  to  the  American  financiers  as  well 
as  to  those  representing  the  various  European 
countries  with  which  we  were  trading  that 
other  means  ai  adjusting  our  growing  credit 
must  be  employed.  The  first  means  actually 
used  was  the  repurchase  of  American  securi- 
ties. At  first  it  was  feared  that  securities  held 
abroad  would  be  dumped  in  quantities  upon 
the  market  at  a  time  wnen  conditions  for  tneir 
purchase  were  so  unfavorable  that  the  prices 
would  break  far  below  intrinsic  levels  and  to 
guard  against  such  a  catastrophe  the  stock  ex- 
changes in  all  the  leading  commercial  countries 
were  closed  for  a  time.  It  was,  however, 
found  that  the  European  holders  were  loth  to 
part  with  their  American  securities  and  when 
after  borrowing  and  purchasing  a  considerable 

iuantity  for  the  purpose  of  securing  a  loan  the 
Inglish  government  thou^t  it  desirable  to  sup- 
port sterling  exchange  by  the  further  sale  of 
securities  it  was  found  necessary  to  impose  3 
special  tax  of  10  per  cent  upon  the  income  of  all 
foreign  securities  held  in  England  in  order  to 
encourage  their  holders  to  part  with  them  and 
thus  help  settle  the  debts  arising  from  the  excess 
of  imports.  Mr.  Loree's  investigations  showed 
that  of  the  $5,000,000,000  to  $6,000,000,000  of 
American  securities  held  abroad  at  the  be^n- 
ning  of  the  war  only  about  $1,000,000,000  were 
repurchased  before  30  June  1915,  and  not  over 
$1,250,000,000  were  sold  here  during  the  period 
I  Aug.  1914  to  31  Jan.  1917.  The  difference 
between  the  value  of  the  exports  and  the  value 
of  the  imports,  plus  freights,  insurances,  remit- 
tances to  Europeans,  travel  in  forei^  coun- 
tries,  the  value  of    purchased  securities,   and 
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the  importation  ot  gold,  notably  in  the  latter 
part  of  the  year  1916,  hai  been  paid  for  out  of 
the  proceeds  of  loans  placed  in  this  country 
directly  or  through  the  medium  of  the  United- 
States  govemment. 

Within  a  country  at  war,  the  changes  in  its 
economic  life  arc  pronounced  and  permanent 
From  the  economic  standpoint,  the  human  life 
that  is  sacrificed  by  war  either  permanently  or 
for  the  period  of  the  conflict  reduces  the  pro- 
ductive power  of  the  nation  by  the  amount  thus 
sacrificed.  With  regard  to  capital  the  same 
principle  holds  true.  Land,  labor  power  and 
capital  united  into  working  units  are  the  produc- 
ing agencies  in  every  stage  of  economic  activity. 
War  has  a  double  effect  upon  all  these.  It  de- 
stroys and  it  diverts.  It  uses  land  for  war  pur- 
poses, thus  preventing  its  use  for  productive 
ones.  Land  devoted  to  camps,  cantonments  and 
aviation  fields  cannot  at  the  same  time  grow 
com  and  wheat ;  land  over  which  a  battle  has 
raged  for  some  length  of  time  is  thereby  ren- 
dered temporarily  unfit  for  agricultural  pur- 
gses,  as  witness  northern  France  and  parts  of 
ilgium.  War  first  diverts  a  considerable  por- 
tion of  the  labor  power  from  the  work  of 
creation  to  that  of  destruction,  and  during  the 
process  the  labor  nower  thus  diverted  is  ac- 
tively engaged  in  destroying  the  labor  power 
of  the  enemy  and  the  capital  of  both.  With 
capital  the  same  general  conditions  prevail.  A 
considerable  portion  of  our  capital  is  and  for 
the  past  four  years  has  been  exclusively  em- 
ployed by  and  devoted  to  the  claims  oJ  war. 
An  excellent  illustration  is  furnished  by  the 
cotton  situation.  The  1914  crop  was  an  un- 
usually heavy  one  and  the  sudden  interruption 
of  industry  caused  by  the  war  lessened  the 
normal  demands  of  the  trade  so  much  that  a 
cotton  pool  was  formed  for  the  purpose  of 
loaning  $135,000,000  to  those  wishing  to  hold 
their  cotton  and  thus  prevent  the  ruinously 
low  prices  that  would  be  likely  to  result.  As 
soon  as  the  war  was  well  under  way  the  de- 
for   cotton    for   war   purposes   become 


pool  was  dissolved  after  having  loaned  only 
$28,000.*  Since  1915  the  price  of  cotton,  owing 
to  its  use  for  explosives  as  well  as  for  clothing, 
has  risen  to  new  nigh  levels  and  the  problem  has 
become  one  of  furnishing  cotton  rather  than  of 
providing  an  artificial  market  to  prevent  prices 
falling  below  the  cost  of  production. 

When  land,  labor  and  capital  are  working 
together  in  proper  proportions  and  the  units 
thus  formed  are  wisely  directed,  not  only  is  pro- 
duction at  a  maximum,  but,  what  is  almost  if 
not  quite  of  equal  importance,  the  three  factors 
of  production  share  the  results  of  their  joint 
etiorts  in  fairly  equitable  proportions.  War  as 
a  destroyer  does  not  always  act  impartially. 
Sometimes  it  destroys  men  faster  than  it  de- 
stroys capital.  Sometimes  the  reverse  is  true. 
In  almost  every  case,  land  as  a  factor  of  pro- 
duction suffers  less  than  either  of  the  other  two 
factors.  When  men  and  consequently  labor 
power  is  destroyed  faster  than  capital,  the 
labor  element  in  production  becomes  deficient 
in  quantity  and  hence  in  response  to  the  urgent 
demand  for  more  labor  power,  wages  rise  rela- 
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lively  to  the  rate  of  interest;  conversely,  when 
capital  is  destroyed  or  diverted  from  produc- 
tive uses  faster  than  tabor  power  embodied  in 
man,  then  the  interest  rate  rises  faster  than 
the  rate  of  wages.  Attention  should  be  called 
to  the  fact  that  it  is  always  the  net  available 
suw>ly  of  labor  and  capital  that  is  referred  to. 
If  the  productive  power  of  the  laborers  is 
augmented  by  an  increase  of  speed,  if  machines 
are  operated  more  continuously,  each  of  these 
methods  of  increasing  efficiency  will  counteract 
Che  absolute  loss  of  men  and  machines.  Durir^ 
the  present  war,  the  diversion  and  destruction 
of  men  and  capital  has  caused  both  wages  and 
interest  to  rise,  while  rents  in  relation  to  wages 
and  interest,  except  in  areas  crowded  as  a  re- 
sult of  peculiar  conditions,  have  fallen.  Whether 
wages  have  risen  more  rapidly  than  interest 
or  the  reverse  has  not  yet  been  demonstrated 
owine  to  the  inherent  difficulties  of  determin- 
ing the  rate  of  wages. 

A.  The  direct  effect  of  the  unprecedented 
destruction  of  capital  is  reflected  m  the  rate 
of  interest.  A  somewhat  less  direct  bat  none 
the  leas  important  effect  may  be  observed  in 
the  speeding  up  of  industrial  establishments 
and  the  increased  efficiency  with  which  capital 
is  used.  A  third  effect  is  found  in  the  various 
expedients  adopted  to  prevent  the  investment  of 
new  capital  in  any  industries  except  those  which 
are,  essential  to  the  successful  prosecution  of 

<1)  Immediately  after  the  outbreak  of  the 
war  interest  rates  were  not  only  hi^  but  were 
also  unduly  fluctuating  and  as  a  result  various 
means  of  stabilising  the  rate  and  preventing 
its  rise  to  abnormal  heifdits  were  discussed 
and  some  attempts  to  control  the  rate  were  in 
a  measure  -successful.  In  general,  however,  the 
fears  of  financiers  and  the  large  borrowers  were 
never  realized,  for  while  the  rate  of  interest 
has  advanced  as  a  result  of  the  destruction  of 
capital  by  the  war,  the  advance  has  been  much 
less  than  was  early  predicted.  Take  for  ex- 
ample the  discount  rate  of  the  Federal  Re- 
serve Board;  31  Dec.  1914,  the  New  Yoric  rates 
were  as  follows ;  for  30-day  paper,  4J4  per 
cent,  for  60-  and  90-day  paper,  i  per  cent ;  on 
24  May  1918,  the  rates  were :  for  16-  to  9ft-d^ 
paper,  4Ji  per  cent.  In  the  commercial  paper 
market  the  advance  has  been  somewhat  marked 
especially  during  the  past  year.  In  August  1917, 
the  rale  for  standard  commercial  paper  was  5 
per  cent;  one  year  later,  it  was  6  per  cent.  The 
bond  market  also  shows  a  gradual  increase  in 
the  interest  rates.  In  December  I91S,  40  stand- 
ard bonds,  selected  for  comparison  by  the  IVaJl 
Street  Journal,  were  selling  at  an  average  price 
of  94.03  per  100.  In  December  1916,  the  same 
bonds  were  selling  at  94.97,  a  slight  advance. 
In  October  1917,  they  had  fallen  to  86.73  and 
on  29  April  1918  to  83,61-  During  the  same 
period,  the  return  on  standard  government 
bonds  has  advanced  from  an  average  of  less 
than  4  per  cent  to  an  average  of  nearly  5  per 

(2)  It  is  at  this  date  <iuite  imposuble  to 
make  any  quantitative  estimate  even  of  the 
increased  productivity  of  industrial  establish- 
ments resmting  directly  or  indirectly  from  the 
threatened  shortage  due  to  the  destructive  effects 
of  the  war.  It  is,  however,  easily  demonstrable 
that  duriitg  the  present  great  war,  as  during 
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tfiose  &£  precediog  generfttioas,  our  own  in- 
dustries as  well  as  loose  of  Germany,  Austria, 
Italy,  France  and  England  have  renewed  theii 
youth  as  it  were  and  in  many  cases  increased 
their  productive  power  rapidly  enough  to  more 
than  neutralize  the  loss  o£  capital  resulting 
£rom  the  war.  When  the  secona  great  Enelish 
war  loan  was  floated,  ai  that  lime  calle<f  the 
greatest  financial  transaction  in  history,  it  was 
generally  assumed  in  England  and  feared  in 
this  country  that  a  flood  ot  American  securities 
held  in  En^and  for  investment  would  be  thrown 
Upon  the  market  and  that  as  a  result  our  own 
security  market  would  be  thrown  into  con- 
fusion and  values  established  by  years  of  favor- 
able earnings  would  be  suddenly  sacrificed.  As 
a  matter  of  fact  the  Toan  was  floated  at  4j^ 
per  cent  and  sold  at  par  without  seriously  af- 
fecting the  domestic  or  international  market. 
So  great  was  the  productive  power  of  the 
people  of  the  United  States  that  during  the  year 
1916  th^  not  only  financed  their  own  mdustries 
at  a  fairly  reasonable  rate  of  interest,  but  in 
addition  purchased  approximately  $1,000,C0(X000 
of  foreign  securities  and  repurchased  a  much 
larger  amount  ot  securities*  of  American  cor- 
porations formerly  held  in  European  countries. 
And  since  the  United  States  has  been  a  partici- 
pant in  the  war,  she  has  financed  her  own  loans 
and  assisted  her  allies  witliout  at  the  same  time 
disturbing  either  her  savings  bank  deposits  or 
her  investment  in  forei^  enterprises.  Indeed 
so  much  had  the  net  mcome  of  the  United 
States  increased  during  the  war  largely  as  a 
result  of  increased  efficiency  of  capital  and 
labor  and  their  more  harmonious  co-operation 
that  when  the  third  Liberty  Loan  of  H1?0,- 
(P9,065  was  taken  in  May  1^18  by  over 
17,000,000  subscribers  it  was  generally  remarked 
that  the  money  market  was  scarcely  rutBed 
while 'the  price  of  standard  bonds  was  quoted 
as  firm  and  advancing.f  In  addition  to  the 
repurchase  of  securities  and  the  subscriptioni 
to  foreign  and  domestic  loans,  the  American 
investment  maricet  absorbed  during  the  year 
1916^  according  to  the  tables  compiled  by  the 
Jountal  of  Ccmmerce.  over  $3,500,000,000  par 
value  of  domestic  capital  issues. 

(3)  The  increase  of  production  and  the 
maintenance  of  reasonably  low  interest  rates 
has  not  been  achieved  wiihont  conscious  effort 
on  the  part  of  both  citizens  and  the  govern- 
ment Our  citizens  quite  generally  have  elimi- 
nated unnecessary  expenditures  and  confined 
their  consumption  to  the  essentials  of  an  effi- 
cient life.  They  have  thus  been  able  to  produce 
more  while  consuming  less.  Those  who  have 
been  able  to  save  something  each  month  and 
each  jrear  have  quite  generally  used  better  judg- 
ment in  investing  their  earnings,  although  as 
yet  there  is,  as  always  in  the  past,  a  strong  tend- 
ency to  take  a  chance  on  enterprises  supported 
wholly  or  almost  wholly  by  the  glowing 
promises  of  their  promoters.  It  is,  howtver, 
chiefly  by  organized  effort  that  ike  investment 
of  new  capital  has  been  more  wisely  directed. 
Early  in  the  war,  bankers*  associations,  cham- 
bers of  commerce,  clearing-house  associations 
and  other  organized  groups  of  the  smaller  as 
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well  as  the  larger  investors  began  to  preach 
the  doctrine  that  to  win  the  war  every  dollar 
must  be  placed  where  it  could  do  the  most 
good.  In  this  work  the  Investment  Bankers' 
Association  has  performed  a  most  valuable 
service.  It  first  formed  a  capital  issues  com- 
mittee* and  then  entered  upon  a  campaign  to 
secure  the  creation  by  the  goveraiment  of  a 
commission  whose  function  was  to  be  to  pre- 
vent the  investment  of  new  capita!  in  non-essen- 
tial lines.  This  movement  to  conserve  capital 
by  directing  its  investment  into  the  more  needed 
lines  was  inaugurated  by  the  British  government 
early  in  the  war  and  through  the  efforts  of 
the  bankers  and  the  Secretary  of  the  Treasuryt 
the  Federal  Reserve  Board  establi^ed  in  the 
latter  part  of  the  year  1917  a  voluntary  plan 
for  passing  upon  capital  issues  of  $500,000  or 
over  in  the  case  of  corporations  and  ^50,000 
or  over  in  the  case  of  States,  counties  and  mu- 
nicipalities. This  CaiHtal  Issues  Committee  of 
the  Federal  Reserve  Board  was,  however,  not 
intended  to  be  a  permanent  feature,  for  in 
the  annua!  report  of  the  Secretary  of  the 
Treasury  for  1917  a  plan  for  a  war  finance  cor> 
^ration  was  outlined,  an  institution  which  was 
intended  to  assist  in  the  financing  of  essential 
industries  as  well  as  to  restrict  the  flow  of 
new  capital  into  the  non-essential  ones.  The 
plan  of  the  Secretary  of  the  Treasury  met 
with  some  opposition  but  after  its  purpoaes 
were  fully  explained,  it  was  passed  by  Congress 
early  in  April  and  on  the  fifth  day  of  ttie 
month  was  approved  by  the  PresidenLt  The 
War  Finance  Corporation  Act  created  a  cor- 
poration with  $500,000,000  capital  stock,  all 
subscribed  by  the  government,  and  empowered 
it  to  borrow  on  its  own  bonds  not  more  than 
six  times  its  paid-in  capital.  With  the  funds 
thus  secured  it  was  authorized  to  loan  under 
conditions  stated  at  length  in  the  act  to  bank- 
ing institutions  and  in  certain  exceptional  cases 
directly  to  corporations.  As  a  supplement  to 
its  financing  power,  the  act  authorized  the 
President  of  the  United  States  to  appoint  a 
Capital  Issues  Committee,  three  of  whose  mem- 
bcis  should  be  chosen  from  among  the  mem- 
bers of  the  Federal  Reserve  Board,  This 
committee  was  authorized  by  the  act  to  'investi- 
gate, pass  upon  and  determine  whether  it  is 
compatible  with  the  national  interest  that  there 
should  be  sold  or  offered  for  sale  or  for  sub- 
scription  any   issne  or  any  part  of   any   issue 


hereafter   issued   bv   any   person, 
ion  or  association,  the  total  aggre- 
gated par  or  face  value  of  which  issue  and  any 


other  securities  issued  by  the  same  person,  firn  . 
corporation  or  association  since  the  passing  of 
this  act  is  in  excess  of  $100,000.1  Since  the 
creation  of  the  War  Finance  Girporation  with 
its  auxiliary  capital  issues  committee  it  may  be 
affirmed  that  comparatively  Uttle  of  the  new 
capital  created  by  American  industry  has  been 

Slandered,   and   conversely   that    substantially 
of  it  has  been  devoted  to  industries  essential 
to  the  effective  prosecution  of  the  war. 

B.  As  in  the  case  of  capital,  war  diverts  labor 
from  productive  industries  to  the  work  of  de- 

*l  B  A.efA.  BiJMm.  mil.  IV,  V  KDd  VI. 
t  Hesrinoi   brfore  tbn   Comnutt'e  on  Knircc,   Unitad 
8tM«  Snutc,  e<th  Concrei^  2i  ."ernon.  nn  S.  Hit,  p.  9, 
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I  and  after  having  accomplished  its 
immediate  purpose  proceeds  to  kill,  maim  and 
invalidate  a  portion  of  those  whom  it  has  thus 
diverted.  In  this  respect  the  effect  of  war  on 
labor  is  entirely  similar  to  that  which  it  has 
on  capital.  There  is,  however,  one  marked 
difference  that  must  not  be  overlooked,  vii.,  the 
longer  period  generally  required  to  replace  the 
labor  power  which  has  thus  been  destroyed. 
A  fleet  of  ships  or  a  squadron  of  airplanes  can 
be  created  from  existing  raw  material  within 
a  period  of  from  one  to  two  years  —  but  for 
a  new  army  a  nation  must  wait  for  its  children 
to  grow  to  men.  As  a  necessary  consequence 
of  this  well-known  fact,  the  rate  of  wages  is 
ordinarily  more  vitally  affected  by  a  war  than 
the  rate  of  interest  and  the  present  war  is  no 
exception.  At  the  beginning  of  the  war,  in- 
dustry was  necessarily  disor^nized  and  during 
the  period  of  readjustments  that  followed  a 
large  number  of  workingmen  were  laid  off 
and  unemployment  threatened  to  become  a 
serious  menace  to  Industrial  peace.  Just  as 
gold  pools  and  cotton  pools  were  formed  by 
me  financial  interests,  so  commissions  on  un- 
employment were  formed  in  the  larg^  cities  to 
study  the  questions  involved  and  to  formulate 
plans  for  providing  the  unemployed  with  op- 
portunities for  earning  a  living.  So  early  m 
the  war  as  the  winter  of  1915  it  was  estimated 
that  2.000,000  wage-earners  in  the  United  States 
were  without  em^oyment,  although,  as  a  result 
of  the  war,  immigration  from  Europe  had  al- 
most endrely  ceased.  This  situation  was,  how- 
ever, only  temporary.  By  Tune  1915  the  call 
for  skilled  medianics  exceeded  the  supply  and 
common  labor  began  to  be  short  in  the  ihines 
and  the  shops  of  Pennsylvania  and  West 
Virginia.  By  Augtist,  labor  troubles  bepn  to 
loom  up  seriously,  owing  to  the  scarcity  of 
labor,  the  consequent  high  w^^s  offered  to 
lecure  laborers  by  rival  industries  and  rival 
plants,  and  the  failure  to  advance  wages  of 
employees  that  had  been  continuously  employed 
by  individual  establishments  for  a  period  of 
yemrt.  In  England  the  labor  situation  became 
so  menacii^  to  national  efficiency  that  in  De- 
cember 1915  a  joint  conference  was  called  to 
consider  the  labor  question  and  the  demands 
of  the  wagc-eamers  for  increased  pay.  Thii 
conference  was  participated  in  by  representa- 
tives of  the  government  and  of  the  labor  unions 
>nd  served  to  call  attention  to  the  underlying 
principles  of  the  whole  question  of  rising  wages 
and  the  effects  of  such  increases  upon  prices 
of  products.  Fortunately  for  England  and  the 
cause  of  the  allied  nations  the  labor  situation 
was  considered  at  this  and  other  similar  meet- 
ings in  connection  with  its  relationship  to 
the  national  efficiency  and  the  problems  of  war 
and  as  a  result  a  system  was  gradually  adopted 
of  basing  wages  upon  the  general  average  of 
prices  of  commodities  from  month  to  month. 
Since  the  early  part  of  1916  the  expansion  of 
the  industries  in  the  United  States  ha;  been 
limited  more  by  labor  shortage  than  by  the  lack 
of  necessary  capital.  The  shortage  of  labor  was 
espcciallv  felt  by  the  railways  and  seizing  the 
favorable  opportunity  the  railway  trainmen 
began  a  campaign  to  secure  an  advance  in  wages 
BS  their  fellows  in  the  steel  and  textile  mills 
had  already  done.  In  the  spring  of  1916,  the 
shortage  of  labor  extended  to  the  farms  and 


by  May  of  that  year  it  was  generally  considered 
that  the  labor  shortage  was  the  most  important 
question  in  the  industrial  world.  The  advance 
In  wages  granted  by  tbe  United  States  Steel 
Corporation  for  the  10-year  period  ending  with 
the  summer  of  1916  is  illustrative  of  the  move- 
ment of  wages  in  an  expanding  industry  in 
response  to  a  rising  price  level  and  an  increas- 
ing shortage  of  labor  doe  to  the  war.  On  ] 
Jan.  1907  the  United  States  Steel  Corporation 
increased  wages  by  7  per  cent ;  in  1910  by  6J4 
per  cent;  in  February  1913  by  10  per  cent;  oa 
1  February,  on  1  May,  and  again  1  Nov,  1916, 
10  per  cent;  on  1  May  and  again  on  1  Oct 
1917,  10  per  cent;  while  in  March  1917  the 
steel  companies  generally  advanced  wages 
of  common  labor  by  17  per  cent  Advances  in 
other  lines  were  perhaps  less  frequent  and  in 
some  cases  less  rapid,  but  in  every  litie  the  ad- 
vance was  marked,  especially  so  in  the  essential 
industries,  such  as  the  railways,  textiles  and 
the  mining  of  coal.  As  already  stated  the 
railway  trainmen  began  their  campaign  for  an 
iticrease  in  wages  early  in  1916  ana  in  April  of 
that  year  a  conference  between  their  represen- 
tatives and  those  of  the  railways  was  held  for 
the  purpose  of  considering  the  demands  of  the 
railway  labor  unions,  which,  stated  in  its 
simplest  terms,  was  for  an  ei^t-hour  day,  The 
demands  translated  into  actualities  really 
amoimted  to  an  increase  of  wages  owiiig  to  tlu 
obvious  impossibility  of  rearranging  the  mnl 
of  the  trainmen  in  such  a  way  that  each  could 
be  given  a  woriting  day  of  eight  hours.  The 
result  of  granting  the  demands  of  the  railway 
train  mens'  unions  must  necessarily  be  to  in- 
crease their  pay  by  increasing  the  amount  of 
overtime  work,  a  result  that  was  actually 
achieved  in  September  1916  by  the  passage  of 
tbe  Adamson  bit!  and' its  subsequent  approval 
by  the  Supreme  Court  of  the  United  States. 
In  the  copper  industry,  one  of  those  most  af- 
fected by  the  war,  the  demand  for  labor  has 
exceeded  the  normal  supply  and  since  April 
1917  especial  efforts  have  been  made  to  pre- 
vent the  shortage  of  labor  from  interfering 
with  tbe  supply  of  copper  necessary  for  the 
successful  prosecution  of  the  war.  For  the 
first  three  years  of  the  war  a  plan  of  basing 
wages  upcHi  the  price  of  copper  was  followed 
with  favorable  results.  During  the  past  year, 
owing  to  German  propaganda  on  the  one  hand 
and  to  the  artificial  control  of  the  price  of 
co[q»er  by  tbe  government  on  tbe  other,  the 
wage  situation  became  alarming  in  certain  dis- 
tricts in  the  West;  strikes  and  their  attendant 
incidents  becoming  the  order  of  the  day,  with 
the  result  that  a  serious  shortage  of  an  essen- 
tial article  was  feared.  Fortunately  here  as  in 
other  industries  tbe  good  sense  and  patriotism 
of  our  citizens,  laborers  and  managers  alike, 
re-established  peaceful  relations  and  the  threat- 
ened disaster  was  averted.  As  for  the  other' 
industries,  such  as  the  manufacture  of  brass 
goods  not  directly  used  in  war,  automobiles, 
hardware,  etc.,  the  deman4  for  men  in  the  war 
industries  has  been  so  abnormal  that  every  em- 
ployer of  labor  in  the  less  essential  occupations 
has  been  obliged  to  advance  his  scale,  following 
often  somewhat  behind  thai  established  by  tbe 
essential  industries  in  order  to  hold  his  force 
at  all 

The  shortage  of  labor  power  caused  by  the 
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denandi  of  the  war  has  as  its  direct  result 
checked  productton  and  advanced  wages.  The 
economic  effects  however  do  not  end  here. 
There  are  other  results,  less  direct  but  none 


first,  (he  speeding  up  of  labors'  pace;  second, 
tjie  introduction  of  women  into  various  voca~ 
tions  hitherto  exclusively  or  almost  exclusively 
occtipied  by  men ;  and  third,  the  forced  di- 
version of  labor  from  the  less  essential  voca- 
tions to  the  more  essential  ones  by  the  action 
ot  the  various  governments  engaged  in  the  war. 
Each  of  these  movements  is  so  important  in 
the  present  and  in  the  future  that  any  ade- 
quate Ascussion  of  its  causes  and  results  would 
<^1  for  space  beyond  the  limits  permissible 
here  and  on  this  account  those  interested  in 
such  economic  developments  are  referred  to 
the  books  and  pamphlets  on  the  several  sub- 
It  is,  however,  not  in  international  trade,  nor 
in  the  relationships  of  capital  and  labor  to  each 
other  and  to  the  other  economic  activities  that 
the  present  war  has  had  its  most  far-reaching 
effects.  Of  all  the  economic  phenomena,  prices 
of  commodities  are  most  easily  affected  by 
economic  changes  and  on  this  account  it  is 
here  that  war*  accomolishes  its  most  important 

The  Gvi!  War,  it  will  be  recalled,  was  ac- 
companied by  a  rapid  increase  in  the  price 
■level  and  was  followed  for  a.  period  of  30 
years  by  a  continuous  decliue.  Beginning  about 
1896,  as  a  result  of  improvements  in  smelting 
and  the  opening  up  of  new  mining  districts,  the 
output  of  gold  increased  so  rapidly  that  the 
downward  trend  was  converted  into  an  up- 
ward movement  that  still  continues.  By  1904 
prices  had  ascended  to  a  level  substantially 
equal  to  that  of  1S60  and  by  1914  the  general 
level  was  approximately  50  per  cent  above  the 
low  point  of  1896.  Since  the  outbreak  of  the 
war  prices  have  continued  to  rise  at  an  unpre- 
cedented rate  until  at  the  present  writing,  Sep- 
tember 1918,  the  general  level  is  estimated  by 
the  United  Sutes  Bureau  of  Labor  Statistics 
to  be  somewhat  over  90  per  cent  above  that 
prevailing  in  1914.  The  basic  causes  ot  the 
rise  in  prices  both  before  and  during;  the  war 
are  well  understood.  Prices  are  the  rates  at 
which  goods  exchange  for  money  and  conse- 
quently anything  that  makes  goods  relatively 
scarce  and  money  relatively  plentiful  causes 
prices  to  rise.  The  primary  economic  effect  of 
war  it  must  not  be  forgotten  is  to  cause  com- 
modilies  to  be  used  up  more  rapidly  than  be- 
fore and  at  the  same  time  to  lessen  the  pro- 
ductive power  of  the  nations  at  war.  Com- 
modities then  become  less  plentiful  with  respect 
to  wants  and  prices  begin  to  rise.  Under  nor- 
mal conditions  the  rise  in  nrices  induces  pro- 
ducers to  work  harder  and  as  a  consequence 
goods  become  more  abundant  and  then  prices 
fall.  In  times  of  war.  and  pre-eminently  in  a 
war  making  such  unprecedented  demands  for 
arms,  munitions,  aircraft  and  other  offensive 
and  defensive  instruments  of  warfare,  a  con- 
siderable portion  of  the  productive  forces  are 
engaged  in  war  activities  and  the  remainder  are 
incapable  of  fully  answering  the  calls  made 
upon   them.    Food  and  dothmg  then   become 
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relatively  scarce  and  despite  the  efforts  of 
those  producing  the  commodities  needed  for  a 
comfortable  and  efficient  life,  prices  continue 
to  rise  except  where  the  government  inter- 
venes and  fixes  a  maximum  beyond  which  they 
may  not  legally  go.  When  the  government 
fixes  maximum  prices  it  must  at  the  same  times 
establish  priorities,  classifying  ini'-stries  into 
the  essennal,  the  less  essential,  the  desirable 
and  the  superfluous,  and  then  by  the  creation  of 
food  commissions  and  fuel  administrations  not 
only  see  that  its  scales  of  prices  are  observed 
but  also  that  production  is  stimulated  or 
consumption  curtailed  or  both  as  the  occasion 
demands. 

While  commodities  have  been  growing, 
relatively  speaking,  scarce  and  dear,  money 
has  as  a  direct  result  of  the  war  been  growing 
plentiful  and  cheap.  It  will  be  remembered 
that  a  part  of  the  balance  of  trade  in  our  favor 
has  been  settled  by  the  importation  of  gold, 
thus  maldne  the  supply  of  the  basic  money 
more  abundant  than  ever  before.  From  the 
beginning  of  the  war,  our  financiers  as  well  as 
those  of  England  and  France  have  been  trying 
to  prevent  the  importation  of  gold  by  the 
United  States  for  the  reason  that  such  action 
causes  prices  to  rise  and  thus  interferes  with 
the  sale  of  our  foodstuffs  and  other  commodi- 
ties which  we  desire  to  sell  and  the  European 
nations  at  war  desire  to  buy.  It  was  for  this 
reason  that  the  British  and  French  govern- 
ments sent  a  joint  commission  to  this  country 
in  the  autumn  of  1915  to  confer  with  our  gov- 
ernment and  our  financiers  with  the  result  that 
arrangements  were  concluded  by  which  a  series 
of  secured  loans  were  provided  for.  thus  per- 
mitting the  sale  of  our  exports  without  at  the 
same  drawing  gold  from  England  and  France 
into  this  country.  Notwithstanding  all  efforts 
made  to  check  the  flow  of  gold  toward  the 
United  States,  so  strong  are  the  natural  economic 
forces  that  the  importation  of  this  precious 
metal,  while  seriously  interfered  with,  has  never 
been  entirely  stopped.  Between  8  Jan.  1915  and 
22  June  1917,  over  $1,600,000,000  in  gold  was 
imported  into  the  United  States  from  various 
foreign  countries,  the  larger  part  of  it  coming 
from  the  nations  at  war.  From  the  beginning 
of  the  war  to  10  Aug,  1918,  the  net  gain  in  our 
stock  of  gold  resulting  from  the  large  excess 
of  imports  over  exports  is  over  one  billion 
dollars  worth. 

Inteknational  Movement  of  Gold 

(In  million!  o[  dollsis,) 

ImpotU  BipoitB  ImportB 

1.  191*..      23,iS3  IM.972  ■81,!19 

191S..    451,955  31,426  420.529 

1916..    6SS,745  155. 7»  !29.952 


1,767,637       693, MO     1,074,007 
*  BictM  of  uporls. 

Maurice  H.  Robinson, 
Professor  of  Economics,  University  of  Illinois. 
ECONOMY.  Pa.,  village  in  Beaver  County, 
on  the  Ohio  liiver,  and  the  Pennsylvania  Rail- 
road,  20  miles  northwest  of  Pittsburgh.  The 
first  settlements  were  made  by  a  colony  of 
"Harmonists"  who  had  formerly  lived  in  Penn- 
sylvania, then  moved  to  Indiana,  but  retunwd 
and  founded  Economy  in  1825.  Pop.  860,  See 
Haruonieis. 
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ECREVIS8B — SCTROPION 


BCRfiVISSE,  the  French  name  for  cray- 
fish (q.v.). 

ECSTASY,  an  intense  emotional  slate  in 
which  the  scope  of  consciousness  appears  on 
introspection  to  lack  all  differentiation.  It  is 
diaraci eristic  of  religious  devotees.  Mystidsm 
is  the  oiunion  that  ecstasy  is  a  cognitive  state, 
and  mystics  usually  assert  that  the  (rues!  knowl- 
edge^  or  even  the  onlv  true  knowledge,  is  that 
acquired  in  a  state  of  ecstasy.  Ecstasy  is  not 
confined  to  any  one  religion  nor  to  any  one 
state  of  civilization  —  it  is  shared  by. the  Budd- 
hist monk,  ihe  Hindu  yogi,  the  Moslem  dervish, 
the  Neo-Platonic  sage,  the  Jewish  cabalist,  the 
early  Christian  martyr,  the  Swedenborgian  and 
the  medicine-man  of  the  Amazonian  savage.  It 
is  of  the  most  varied  nature  as  to  its  causes, 
its  physiological  and  psycholo^cal  concomitants, 
and  the  interpretation  which  it  receives.  Intoxi- 
cants, wild  orgiastic  dances,  intent  gazing  at 
the  navel  or  crystal  globe,  the  mortification  of 
the  flesh,  strange  postures,  the  droning;  repeti- 
tion of  sacred  words  —  all  these  devices  and 
many  others  are  employed  to  sweep  from  the 
field  of  consciousness  all  sharply- bounded  ideas 
of  particular  things,  and  to  lead  the  soul  into 
a  contemplation  which  finds  all  its  demands 
satisfied  within  itself.  The  state  of  ecstasy 
attained  by  any  of  these  means  shows  in  its 
concomitants  an  intimate  association  with  hyp- 
notic phenomena  —  it  is  accompanied  in  certain 
cases  hy  anzsihcsia,  the  stigmata  of  the  saints, 
loud  irrepressible  cries  or  frenzied  dances  and 
visions  of  the  most  varied  kinds.  In  the  Occi- 
dent, ecstasy  is  oflenest  interpreted  as  a  direct 
communion  with  God,  an  unmediated  entrance 
into  the  inmost  heart  of  things.  The  less 
theisticalty  inclined  Hindu  regards  his  ecstatic 
State  rather  as  a  sloughing  off  of  the  appear- 
ances of  Being  and  even  of  the  will  to  he,  so 
that  the  soul  floats  away  into  the  blissful  non- 
existence called  Nirvana.  There  are  many  cases 
where  states  of  an  essentially  ecstatic  character 
have  been  attributed  to  demoniac  possession. 

Ecstasy  is  closely  related  to  other  forms  of 
very  intense  emotion.  The  ecstasy  of  the  Mos- 
lem fanatic  is  above  all  a  warlike  passion,  a 
desire  to  carry  jehad  into  the  lands  of  the  un- 
believer. Ecstasy  of  the  orgiastic  variety  has 
very  commonly  a  strong  sexual  element,  as  the 
cult  of  DionysoE  bears  witness.  The  deliberate 
evocation  of  ecstasy  as  a  means  of  inducing  a 
pleasurable  excitement  is  by  no  means  unknown 
even  within  the  Christian  faith,  as  is  shown  by 
the  circumstances  of  many  religious  revivals. 
Ecstasy  may  be  associated  with  objects  other 
than  those  of  religion.  Intense  jcsthetic  con- 
templation often  leads  to  an  absorption  of  the 
spectator  in  the  work  of  art  so  complete  as  to 
deserve  the  name  of  ecstasy.  In  such  a  case 
the  emotional  effect  of  the  work  becomes  so 
intense  as  to  blot  out  all  thought  of  the  detail 
by  which  this  effect  is  conveyed. 

The  cognitive  value  of  ecstasy  is  very  diffi- 
cult to  determine.  It  is  certainly  impossible 
to  refute  by  recourse  to  the  processes  of  con- 
secutive thought  what  purports  to  be  the  object 
of  a  knowledge  higher  than  thought  and  inde- 
pendent of  its  norms.  Nevertheless,  this  logical 
irrefutability  of  mysticism  is  by  no  means  a 

Eroof  of  its  validity.  The  fact  that  the  mvstic 
elieves  with  the  utmost  faith  that  he  has  been 
in  communion  with  God  does  not  in  the  least 
^ow  that  his  mystical  experience  has  not  merely 


been  a  general  sense  of  wdl-beii%  cmnbiiied 
with  the  apparently  amorphous  mental  content 
of  one  in  a  state  of  partial  auto-bypnosis.  So 
long  as  the  mystic  keeps  his  worlds  of  dcscrij)- 
tive  knowlec^e  and  of  revelation  sharply  dis- 
tinct, whether  to  follow  him  is  a  matter  for 
each  to  decide  for  himself.  However,  much 
of  the  discursive  knowledge  that  the  mystic 
accepts  as  guaranteed  by  his  n^stical  experi- 
ence is  not  contained  in  die  mystical  experience 
itself,  which  is  for  the  most  part  non-discur- 
sive in  nature.  The  transition  between  the 
mystical  vision,  such  as  that  which  appeared  to 
Moses  on  Sinai,  and  its  interpretation  in  dis- 
course^the  Ten  Commandments  —  is  subject 
to  3  criticism  on  the  part  of  reason,  to  precisely 
the  same  extent  as  any  other  transititm  from 
one  item  of  knowledge  to  another.  The  weak- 
est link  in  the  chain  that  leads  from  the  state 
of  ecstasy  to  the  dogma  which  claims  to  have 
been  revealed  in  this  state  is  the  first  step  from 
direct  immediacy  to  descriptive  knowledge. 

Ecstatic  states  appear  frequently  as  psycho- 
pathic  phenomena.  Trances  are  characteristic 
of  hysteria  and  catalepsy.  In  general,  mystical 
experiences  are  most  common  among  diose  who 
are  abnormal  in  their  mental  make-up,  or  are 
weak  by  constitution  or  long  illness,  or  have 
recently  undergone  some  strong  emotional  shock. 
(See  Mysticism;  Trance).  Consult  Achelis, 
T.,  'Die  Ekstase'  (Berlin  1902)  ;  Granger,  F., 
'The  Soul  of  a  Christian'  (London  1906)  ; 
Inge,  W.  R..  'Christian  Mysticism'  (Oxford 
"Varieties  of  Religious  Experi- 
k  19CE)  ;  Janet,  P.,  'L'itat  men- 


Religion'   (London  1899)  ;  Undetiiill,  E.,  < 
ticism'    (London  1911). 

NORBERT  WlENEB. 

ECTHYMA,  !k-thrma,  a  complication  of 
a  number  of  general  disorders  manifesting  it- 
self as  a  form  of  pustular  inflammation  of  the 
skin,  particularlj;  distributed  on  the  extremities, 
the  lower,  especially,  the  neck  and  trunk  also 
often  beitig  affected.  As  a  rule  the  affection 
begins  as  a  small  pimple  which  takes  a  rounded 
outline  unless  scratched.  This  pimple  develops 
into  an  ulcer  which  is  covered  with  a  thick 
dark  crust.  The  ulcer  heals  slowly  and  there 
is  a  smalt  scar  resulting.  The  development  of 
the  disease  is  slow,  usually  running  a  fort- 
night, and  the  pimple  may  be  single  or  appear 
in  crops.  There  is  burning  and  pain.  The  com- 
mon cause  of  ecthyma  is  diminished  bodily  re- 
sistance, such  as  is  found  in  starvation  or  iu 
syphilis,  tuberculosis,  diabetes  or  anxmia. 

ECTODERM,  the  outer  cellular  layer  of 
the  embryo.    See  Embbvology. 

ECTROPION,  or  ECTROPIUM,  a  Greek 
term  meaning  an  everted  eyelid,  a  turning  out- 
ward; an  abnormal  eversion  of  the  eyelids.  It 
is  most  frequent  in  the  lower  lid.  Acute 
ectropion  is  due  to  swelling  of  the  conjunctiva 
or  spasm  of  the  orbiculosis  palpebraum  muscle. 
Chronic  ectropion  is  due  to  scare,  paralysis  of 
the  seventh  nerve  or  projection  of  the  eye- 
ball. Senile  ectropion  is  due  to  shrinking  of 
the  tissues  of  the  eyelid.  While  in  acute  cases 
due  to  swelling  ectropion  may  be  treated  by 
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means  calculaWd  to   reduce  this   swelling   in 

chronic  cases  a  plastic  operation  is  the  only 

ECUADOR,  a  Soutb  American  republic, 
bounded  on  the  north  and  northeast  l^  Co- 
lombia, and  on  the  southeast  and  south  by 
Peru,  and  on  the  west  l»  the  Pacific  Ocean. 
The  area,  including  the  Galapagos  Islands,  is 
about  120,000  square  miles. 

The  Cordilleras  of  the  Andes  traverse 
Ecuador,  numing  nearly  north  and  south,  with 
elevated  plains  between  the  eastern  and  west- 
em  mountains,  some  of  the  latter  forming  a 
sequence  that  has  suggested  to  geographers  two 

Earallel  chains.  Though  there  are  not  here  the 
tghest  sbgle  peaks  m  the  world,  or  even  in 
South  America,  there  are  nowhere  else  so 
many  peaks  of  very  sreat  height,  forming  a 
group.  Their  equatorial  situation  gives  to  these 
masses  of  granite,  ^eiss,  schist,  trachyte,- par~ 
phyry,  volcanic  detntus  wholly  exceptional  con- 
trasts in  temperature.  This  region  has  been  in 
the  past,  and  is  probably  to-day,  more  subject 
to  volcanic  disturbances  than  any  other  in  South 
America.  As  an  offset  to  the  group  of  high 
peaks^  the  Andean  ridges  sink  downward, 
fonnmg  the  lowest  pass  at  any  point  between 
Colombia  and  the  southern  division  of  the 
Andes.  The  principal  rivers  of  the  lowlands  of 
western  Ecuador,  running  from  the  central 
region  of  mountains  and  high  plains  to  the 
Pacific,  are  the  Guayas  and  the  Esmeralda.  The 
former  empties  into  the  Gulf  of  Gu^aquil.  In 
the  eastern  lowlands,  the  Napo  and  its  tribu- 
taries belong  to  the  Amazon  lUver-system. 
There  are  numerous  small  lakes. 

The  mean  temperature  of  the  coast  at 
Guayaquil,  etc.,  is  80°  P.,  that  of  the  interior 
ranges  from  95°  F.  in  the  lower  valleys  to 
6S°  F.  or  even  50°  F.  on  the  plateaus,  according 
to  the  altitude.  The  lower  slopes  of  the 
mountains  are  torrid;  the  highest  crests  are 
snow-clad.  The  elevated  valleys  of  the  Andes 
have  a  very  salubrious  climate.  They  lie  at  an 
altitude  of  from  7,500  to  9,000  'feet,  where  the 
temperature  is  moderate  and  fe^'er  unknown. 
The  climate  of  the  capital  is  temperate  and 
springlike  throughout  the  year,  with  little  vari- 
ation and  it  is  said  to  be  one  of  the  best  in  the 
world  for  the  cure  ot  tuberculosis.  There  are 
two  seasons  only,  the  rainy  lasting  from  Decem- 
ber to  May,  and  the  dry  from  June  to  Novem- 
ber. The  first  nteteorDlogical  station  in  Ecua- 
dor was  established  in  1915.  It  has*  since 
been  in  successful  operation  at  the  Quinta  Nor- 
ma!  (Agricultural  School),  near  Ambato.  Sub- 
stations are  now  established  at  Sangolqui, 
Saquimalag,  Latacunga,  Pan  sal  co,  Mulalillo,  Pil- 
laro,  Palate,  Pelileo,  Banos,  Pilahuin,  La  Vic- 
toria and  El  Puyo.  They  are  in  charge  of  the 
director  ot  the  Quinta  Normal,  where  the  data 
are  computed  and  reduced  to  tables  each 
month,  which  are  published  in  the  Bulletin  of 
the  school. 

Petroleum,  sulphur,  gold,  platinum,  coal,  cop- 
per, mercury,  lead  and  iron  are  plentiful  in 
Ecuador,  but  of  these  gold  alone  figures  in  the 
list  of  principal  exporis.  The  Zaruma  mines, 
province  o!  El  Oro,  are  worked  on  an  exten- 
sive scale  by  an  American  company.  That  dis- 
trict contains  numerous  gold-bearing  auartz 
veins,  which  were  worked  by  the  Spaniards  100 
years  ago.    Along  the  Santiago,  Cochabibi  and 
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Uimbi  rivers  in  the  province  of  Esineraldac 
there  are  placer  deposits  of  gpM  and  platinum 
is  found  in  conjunction  with  gold  in  tiie 
Esmeraldas  washings.  Silver  is  exported  to  a 
small  extent. 

History.—  The  Quito  Indians,  who  held  the 
country  near  the  present  capital,  were  con- 
quered, perhaps  in  the  lOth  century,  by  a  more 
warlike  race  led  by  chiefs  called  Scyns.  These 
in  turn  yielded  to  the  Incas  of  Peru.  On  the 
death  of  Inca  Huayna-Capac,  the  empire  was 
divided  between  his  two  sons,  Atahualpa  and 
Huascar.  The  former,  whose  mother  was  a 
Scyri  princess,  received  the  Quito  kingdom ; 
Cuzco  and  the  southern  empire  were  Kiven  to 
the  latter.  War  broke  out  between  the  brothers 
shortly  before  the  Spaniards  under  Francisco 
Pizarro  arrived  upon  the  scene,  and  this  civil 
strife  made  possible  the  conquest  of  a  great 
nation  by  a  handful  of  foreign  adventurers. 
(See  Peru).  Benalcazar,  the  famous  Spanish 
captain,  completed  the  conquest  of  the  Scyri 
kingdom  and  seized  the  city  of  Quito  (1534). 
Between  1564  and  1830  this  region  was  ad- 
ministered as  a  presidency;  and  36  presidents 
exercised  authonty  there  as  representatives  of 
Spain  before  the  series  of  'presidents  of  the 
republic'  began.  Quito's  first  demonstration  in 
favor  of  independence,  10  Ai^.  1809,  was 
quickly  and  savagely  repressed.  Guayaquil  was 
more  fortunate  in  her  belated  attempt  (9  Oct. 
1820).  A  campaign  which  resulted  in  the  cap- 
ture of  Quito,  after  the  battle  of  Pichincha, 
organized   by  a       ' 


Jimena.  The  battle  of  Pichincha 
the  patriots  by  the  Venezuelan  general,  An- 
tonio de  Sucre,  Bolivar's  lieutenant.  The 
territory  thus  liberated  was  naturally  drawn 
into  the  Colombian  federation,  which  Bolivar 
dominated  for  a  lime,  (See  Colombia),  In 
1S30,  after  the  dissolution  of  that  greater 
Colombia,  Ecuador  became  an  independent  re- 
public. The  convention  of  Riobamba  placed 
Gen.  Juan  Josi  Flore s  at  the  head  of  the 
government.  His  successor  (1835-39)  was 
Vicente  Rocafuerte.  Flore  s  was  ^ain  in 
power  from  1839  to  1845  and,  with  the  approval 
of  many  partisans,  tried  to  secure  a  much  lon- 
ger term  and  dictatorial  powers.  A  second 
triumvirate,  composed  of  Olmedo,  Roca  and 
Noboa,  carried  on  the  government  until  a  con- 
vention was  held  at  Cuenca.  This  convention 
elected  Vicente  Ram6n  Roca,  who  served  as 
President  from  1845  to  1849.  Vice-President 
Acasubi  assumed  the  Presidency  when  Congress 
and  the  country  could  not  agree  upon  a 
candidate;  the  country,  however,  continued  to  be 
disturbed  until  1851,  when  Diego  Noboa  wa» 
chosen  by  a  constituent  assembly.  In  the  fal- 
lowing year  he  was  displaced  by  Gen,  Josi 
Maria  Urvina,  at  the  head  of  a  successful 
revolution.  Urvina  was  President  until  1856. 
Slavery  was  abolished  during  his  term.  Oen. 
Francisco  Robles  followed  (1856-59).  During 
the  next  two  years  the  country  had  a  varied 
experience :  war  with  Peru,  the  dictatorship  of 
General  Franco  and  the  provisional  govern- 
ment of  Gabriel  Garcia  Moreno.  The  conven- 
tion of  Quito  elected  Garcia  Moreno  to  ths 
Presidency  (1861-65).  Ger6nimo  Carrion, 
elected  in  1865,  retired  in  1867.  Javier  Espinosa 
served  from  1868  to  1869.    Garcia  Moreno,  as 
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die  kader  of  an  insurrection,  took  office  again 
(1869-73),  and  m  1873  secured  re-election  by 
the  use  of  force.  He  was  assassinated  6  Aug. 
1875.  Antonio  Borrero,  his  successor,  was 
driven  from  office  by  General  Ifmacio  de 
Veintcmilla  in  1876.  After  the  expiration  of 
the  legal  period.  President  Veintemilla  made 
himself  dictator.  Josi  Maria  Placido  Caamaflo 
■was  President  from  1884-88.  He  was  suc- 
ceeded by  Antonio  Flores  1888  to  1892;  Luis 
Cordero  from  1892  to  1895  —  when  he  resigned 
to  put  an  end  to  bloodshed.  General  Alfaro,  at 
first  "supreme  chief,'  was  legally  elected  in 
1897.  Gen.  Leonidas  Plaza  Gutierrez  succeeded 
him  in  1901.  In  1904  all  religions  were  made 
equal  before  the  law  and  eventually  the  nation 
was  declared  to  he  the  owner  of  all  church 
property.  In  1905,  the  clericals  elected  their 
candidate  for  the  Presidency,  Lizardo  Garcia, 
but  he  was  overthrown  in  January  1906  by  ex- 
President  Alfaro,  who  was  himself  assassinated 
in  Quito,  together  with  a  number  of  leaders. 
The  President  elected  in  1912  was  Gen. 
Leonidas  Plaza  Gutierrez,  who  had  been  chief 
executive  I901-0S.  In  1913  contracts  were  made 
for  the  sanitation  of  Guayaquil,  In  1914  gov- 
ernment forces  attacked  the  port  of  Esmeraldas, 
which  the  rebel  leader.  Colonel  Concha,  was 
holding,  and  a  large  part  of  the  city  was 
destroyed  by  fire.  In  1915  difhculties  of  a 
serious  financial  character  were  discussed  in 
connection  with  delayed  payment  of  interest  on 
bonds  of  the  Guayaquil  and  Quito  Kailway  and 
the  lien  on  the  entire  customs  receipts  of  the 
country  held  by  European  investors  in  that 
railway  enterprise.  Plaza  was  succeeded  in 
1916  by  Alfredo  B.  Moreno,  ex-Minister  of 
Foreign  Affairs  and  president  of  the  Senate. 

Government. —  Congress  meets  at  Quito 
every  two  years,  usual^  on  10  August,  for  a 
period  of  60  days,  which  may  be  extended  for 
another  30  days.  The  President  of  the  republic 
may  also  call  an  extraordinary  session  when 
deemed  necessary  or  expedient.  There  are  two 
chambers :  the  Senate  of  32  members  (two 
senators  from  each  province;  term  four  year?) 
and  the  Chamber  of  Deputies  of  48  members 
(one  deputy  for  each  30,000  inhabitants;  term, 
hvo  years).  Both  senators  and  deputies  are 
elected  by  direct  popular  vote,  every  citizen 
over  21  years  of  age  who  can  read  and  write 
being  entitled  to  vote.  The  President  of  the 
republic,  elected  for  four  years  by  direct  vote 
of  the  people,  cannot  be  re-elected  until  eight 
)reaTs  have  passed  after  expiration  of  the  term 
of  oBice.  Ttie  Constitution  now  in  force,  dating 
from  23  Dec.  1906,  is  the  twelfth  promulgated 
since  1830.  According  to  its  provisions, 
Ecuador  is  a  centralized  republic.  In  the  event 
of  the  death  or  disability  of  the  President,  the 

Besident  of  the  Senate  or  of  the  Chamber  of 
eputies.  in  the  order  mentioned,  exercises  the 
executive  power.  The  President's  CaWnet  Is 
composed  of  the  Minister  of  the  Interior  and 
Public  Works,  the  Minister  of  Foreign  Rela- 
tions and  Justice,  the  Minister  of  the  Treasury 
and  Public  Credit,  the  Minister  of  Public  In- 
struction, Post  Offices  and  Telegraphs  and  the 
Minister  of  War  and  Navy.  In  addition  to 
this  Cabinet,  there  is  a  council  of  state  which  is 
consulted  by  the  President  in  all  important  mat- 
ters and  which  represents  Congress  when  that 
body  is  not  in  session.    It  includes  members  of 


the  Cabinet,  the  president  of  the  Supreme 
Court,  the  president  of  the  Court  of  Accounts, 
two  senators,  two  deputies  and  three  other 
citizens,  the  last  seven  members  being  elected  bv 
Congress.  Under  the  Constitution  foreigners 
enjoy  the  same  guaranties  and  civil  rights  as 
the  citizens  of  Ecuador.  Freedom  of  thought, 
of  worship  and  of  the  press  is  assured. 
Women  may  exercise  ail  the  rights  granted  to 
Ecuadorians,  and  also  have  the  free  administra- 
tion of  their  property,  even  when  they  are  mar- 
ried. Aliens  may  acquire  property,  also  public 
lands,  and  may  establish  banking  institutions 
under  the  same  conditions  as  Ecuadorians. 
Public  credit  is  guaranteed  and  funds  set  aside 
for  the  payment  of  public  debt  cannot  be  used 
for  other  purjxises. 

The  local  government  is  controlled  by  the 
central  government.  The  local  administrators, 
from  the  governors  of  the  provinces  down  to 
the  lieutenants  of  the  parishes,  are  all  a[i- 
pointed  bv  the  President.  Chief  towns  of 
cant  ones  nave  municipal  councils,  commonly 
of  five  members.  Thertf  are  rural  (mounted) 
and  urban  police,  with  a  director  or  chief  in 
each  provincial  capital. 

Ecuador's  courts  are  the  Supreme  Court,  al 
Quito  (five  justices,  elected  by  Congress  for  a 
term  of  six  years,  attorn ey^-gencral,  two  secre- 
taries) :  Superior  Courts  at  Quito,  Guayaquil, 
Cuenea,  Riobamba,  Loja  and  Puertoviejo,  the 
first  two  being  composed  of  six  judges  and  the 
last  four  of  three  judges  each,  all  elected  by 
Congress  for  the  same  term  as  the  members  of 
the  Supreme  Court;  Court  of  Accounts  at  Quito 
(seven  judges)  empowered  to  audit  and_  in- 
vestigate all  public  accounts  and  expenditures, 
its  members  Being  elected  by  Congress  for  a 
term  of  similar  length  to  that  of  the  justices; 
municipal  civil  tribunals  of  the  first  in.stance 
at  Quito,  Guayaquil  and  Cuenea ;  fiscal  judges 
for  each  province ;  judges  of  commerce  in 
lar^  towns ;  judges  of  mines,  police  and 
parishes.  In  the  republic  there  are  33  cantonal 
and  359  parochial  justices,  and  85  solicitors 
admitted  to  practice.  In  criminal  cases,  trial 
by  jury  is  provided  for,  but  only  in  the  larger 


Education. —  Primaty  instruction  is  gratui- 
tous and  obligatory  for  children  between  6 
and  12  years  of  age.  Among  the  subjects 
taught  beside  the  familiar  elementary  branches 
are  morality,  religion  and  urbanity.  In  the 
boys'  schools  the  Constitution  of  Ecuador  is 
added;  in  those  for  girls,  sewing  and  domestic 
economy.  In  1916  there  were  about  1,600 
public  schools  of  primary  grade,  with  98.400 
pupils.  Secondary  instruction  is  provided 
in  37  "colleges,*  with  371  professors  and 
4,500  students,  the  school  year  beginning  10 
October  and  ending  30  July.  The  University 
at  Quito,  with  associate  universities  at  Cuenea 
and  Guayaquil,  has  faculties  of  philosophy, 
bctles-lellrcs,  law,  medicine,  physical  and  nat- 
ural sciences,  mathematics  and  agriculture. 
There  are  nine  schools  of  hi^er  education 
with  about  1,228  students.  Schools  of  arts 
and  crafts  are  found  in  the  provinces  of 
Pichincha,  Leon,  Chimhoraio,  Aiuay,  Loja  and 
Guayas.  Bahia  has  a  commercial  school. 
About  $600,000  is  expended  yearly  by  the  gov- 
nent  on  education.  There  are  also  numer- 
private  schools  in  the  republic. 
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Josi  Joaquin  de  Ofanedo  (b.  Guayaquil  1780) 
and  Juan  Monlalyo  <b.  Arabato  18i3)  are  by 
Ecuadorians  esteemed,  die  former  die  ^eatest 

gift,  the  latter  the  greatest  prose  wnter  of 
outb  America.  Ecuador  was  also  the  birth~ 
place  of  Josi  Uejia.  the  'American  Mirabeau,* 
and  of  many  historian^  theologians,  poets,  ro- 
mancers and  critics  whose  works  are  highly 
regarded  in  Spain.  The  Ecuadorian  Academy 
(founded  1875)  is  the  chief  of  the  literary  as- 
sociations of  the  republic. 

Commerco,  Finance  and  Asricnlture, — 
The  value  of  imports  in  1914,  the  last  normal 
year  before  the  effect  of  the  Europeaji  War 
was  felt  in  all  UUn-America,  was  $8,402,767; 
of  exports,  $1^464,333;  and  the  principal  exports 
were;  cacao,  47,210  tons;  coffee,  ^980  tons; 
gold  (in  bars  or  dust),  $365,324;  "Panama" 
hats.  ^72,215;  cattle  hides,  811  tons;  ivory  niits. 
8,5S3  tons:  rubber,  147  tons.  The  exports  in 
1915  were  $12,740,000.  The  United  States  look 
exports  valued  at  $3,588,130;  France  took 
$4,438,226;  Germany,  $860,3(C;  United  King- 
dom, $1,230,555.  Ecuador  imported  from  the 
United  Stales  goods  valued  at  $2,770,599;  from 
the  United  Kingdom,  $2,414,662:  from  CJennany, 
$1,203,566;  from  France,  $326,770.  The  value 
of  imports  in  1915  was  $8,422381 ;  of  exports, 
$123^.402.  The  principal  exports  were  cacao^ 
81,712.773  pounds,  valued  at  $9,706,981 ; 
•Panama"  hats,  300,375  pounds,  valued  at  $839,- 
027;  gold,  $530,591;  ivory  nuts,  20,094,925 
pounds  valued  at  $526,519;  coffee,  5,116,161 
pounds  valued  at  $463,413;  cattle  hides,  1,971,- 
243  pounds  valued  at  £^,333;  rubber,  564,943 
pounds  valued  at  $196,447;  leaf  tobacco,  584,868 
pounds  valued  at  $89^25;  feather,  163,803 
pounds  valued  at  $^,410;  bananas,  3,522,475 
pounds  valued  at  $33,575.  The  exports  to  the 
United  States  amounted  to  $5,674,291,  to  the 
United  Kingdom  $2,669,280,  to  France  $1,175,- 
972,  to  Spain  $582,834,  to  the  Netherlands  $982,- 
410,  to  Italy  $598,590.  Textiles  other  than  silk 
formed  the  principal  import  item  in  191 S. 
{(mounting  to  $1,795,101.  dther  important  arti- 
cles imported  were  gold  and  silver  coin  to  the 
value  of  $1,416,232,  foodstuffs  $1,257,294,  hard- 
ware $581,521,  clothing  $301,418,  mineral  prod- 
ucts $327,315,  machinery  and  parts  $277,970. 
The  imports  from  the  United  States  in  1915 
totaled  $3,209,608,  those  from  the  United  King- 
dom $3353.333,  those  from  Italy  $399,961, 
Spain  $330,867,  France  $246,72a  United  States 
ranked  first  in  purchases  from  Ecuador  for 
1915,  with  the  United  Kingdom  second  and 
France  third,  while  in  imports  the  United  King- 
dom occupied  Qrst  place,  the  United  States  a 
close  second  and  France  a.  distant  third.  Heavy 
purchases  of  materials  for  die  sanitation  of 
Guayaquil  from  the  United  Kingdom  were 
largely  responsible  for  the  increased  value  of 
shipments  from  that  country.  Great  increases 
were  made  by  the  United  States  in  the  sales  of 
cotton  piece  goods,  laundry  stiap,  readymade 
clothing,  straw  hats,  drugs  and  chemicals, 
paper,  crackers  and  a  number  of  others,  in- 
eluding  canned  goods,  which  have  secured  a 
permanent  entry  mio  this  market. 

There  were  185  vessels  of  318,742  tons 
and  two  sailing  vessels  of  1,737  tons  entered 
the  ports  of  Ecuador  during  1915,  as  compared 
with  162  steam  vessels  of  335,561  tons  and 
wen  sailing  vessels  of  12,125  tons  during  1914. 
The  exports   from  the  port  of   (juayaquU  in 


1,829,200  pounds  of  bi'des,  592.997  pounds  of 
ivory  nuts  and  121,317  pounds  of  rubber.  Of 
cacao  the  United  Kingdom  took  23,772,000 
pounds,  of  hides  143,730  pounds  and  of  ivory 
nuts  62,362  pounds.  France  took  10,095^ 
pounds  of  cacao,  599,938  pounds  of  coffee, 
29.378  pounds  of  hides  and  219,205  pounds  of 
ivory  nuts.  Spain  look  4,242,700  pounds  of 
cacao,  558,956  pounds  of  coffee,  42.wl  pounds 
of  hides,  78,375  pounds  of  ivory  nuts  and  10;683 
pounds  of  rubber.  Holland  took  4,325,000 
pounds  of  cacao  and  Chile  2,528,834  pounds  of 
coffee.  The  total  exports  of  the  port  were 
81,756.910  pounds  of  cacao.  4.645,218  pounds  ol 
coffee,  2,044,399  pounds  of  hides,  1,101^17 
pounds   of   ivory   nuts   and   132,000  pounds   of 

The  monetary  system  is  based  on  the  gold 
standard,  the  unit  of  value  being  the  sucri 
(weight  0.S136  grammes  of  geld  1)00  fine,  or 
0.73224  grammes  of  pure  gold).  The  value  of 
the  sucre  is  $a48665,  currency  of  the  United 
States;  and  the  value  of  $1.00  American  in 
terms  of  Ecuadorean  currency  is  therefore 
$2.05464.  The  actual  currency  of  the  republic  i» 
gold,  silver  and  banknotes,  but  the  utily  legal 
tender  is  gold.  The  new  coinage  consists  of  the 
gold  condor  of  10  sucres,  weighing  8.136 
grammes  of  ^old  .900  fine,  or  7.3224  grammes  of 
fine  goli4  equivalent  to  $4,866  in  currency  of  the 
United  States,  or  one  pound  sterlinft,  English 
money.  (Consult  Cosby,  J.  T,  'Latin-Ameri- 
can Monetary  Systems  and  Exchange  Condi- 
tions,>  New  York  191SJ.  Ecuador  has  four 
banks  of  issue :  In  Guayaquil,  Banco  del 
Ecuador  (capital  3,000,000  sucres)  and  Banco 
Comercial  y  Agricola  (cajjital  5,000,000 
sucres)  ;  in  Quito,  Banco  de  Fichincha  (cap!- 
Ut  1,500,000  sucris)  ;  in  Cuenca,  Banco  del 
Aiuay  (capital  400,000  sucres).  Other  banks 
are  the  Banco  Hipotecario  (capital  1.000,000 
(ucrfa)  and  the  Banco  Territorial  (capital 
750,000  sucres).  These  are  only  mortgage  loan 
banks.  The  fiscal  revenues  of  Ecuador  before 
the  European  War  amounted  to  $10,000,000 
American  gold,  derived  chiefly  from  customs 
duties  (on  imports  of  $4,000,000  and  on 
exports  $2,600,000,  alcohol  tax  $480,000,  salt 
monopoly  $360,000)  and  internal  resources. 
(Consult  'Proceedings  of  the  First  Pan-Ameri- 
can Financial  Conference,>  Washington  1915). 
The  debt  of  the  government  to  the  local  banks 
is  partly  consolidated,  to  be  liquidated  in  1927, 
ano  partly  in  current  account  Beside  this,  the 
government  owes  a  million  of  6  per  cent 
internal  bonds  and  $1,500,000  of  floating  debt, 
making  a  toul  debt  of  about  $6,500,000.  The 
foreign  debt  proper  amounts  to  $1,000,000  and 
the  guarantee  of  the  bonds  of   the   Guayaquil 

'   "   '■      Railway.   Ecuador   Central   Railway 


The  cultivated  area  is  limited,  owing  to  the 
lack  of  laborers;  nevertheless  Ecuador  nas  con- 
siderable agricultural  resources.  A  large  vari- 
ety of  crops  are  grown  and  die  soil  is  exceed- 
ingly fertile.  Ecuador  produces  more  cacao 
than  any  other  country  except  the  Gold  Coast 
in  Africa.  It  is  grown  principally  in  the  prov- 
inces of  Guayas,  EI  Oro  and  Manahi.  In  1914. 
47.210  and  in  1915,  40,000  metric  tons  were  pro- 
duced   Over  40,000.000  pounds  of  tagua  (ivoty 
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nut)  are  exported  annu&lly.  Coffee  ia  cultivated 
in  several  districts  to  the  extent  of  several  mil- 
lion pounds  a  year  and  considerable  quantities 
are    exported.      Sugar    cane    and    tobacco    are 

Sown  on  the  lowlands  of  the  coast.  Of  the 
rmer  about  16,000,000  pounds  are  produced 
yearly,  an  amount  which  about  satisfies  the 
domestic  demand.  Rice,  quina,  maize,  wheat, 
barley,  oats  and  a  number  of  medicinal  ana 
industrial  plants  are  also  grown  to  supply  the 
home  market  and  some  are  exported.  The 
rubber  tree  is  plentiful  and  this  industry  is 
growing  fast,  tne  rubber  exported  annually 
reaching  nearly  $1,000,000  in  value.  Alfalfa 
is  cultivated  and  the  pastoral  industries  are 
thriving. 

ComtnunicstionB, —  Sixty  miles  of  the  rail- 
way from  Guwaquil  to  Quito  were  built  before 
1880,  that  is,  from  the  coast  to  the  village  of 
Chimbo,  at  the  base  of  the  Cordillera.  A  com- 
pany organized  in  the  United  States  completed 
the  road  (25  June  1908)  ;  passenger  trains  make 
the  trip  (297  miles)  in  two  days.  The  line 
Starts  from  Duran,  across  the  Guayas  River 
from  Guayaquil  and  ascends  the  Andes  to  a 
heigfat  of  11,841  feet,  when  it  descends  to  a 
height  of  about  9,000  feet  and  continues  on  to 
Quito.  The  gauge  is  3  feet  6  inches  and  the 
rolling  stodc  consists  of  about  25  locomotives 
and  several  hundred  passenger  and  freight  cars. 
The  Centra!  Railway,  from  Manta  on  the  coast 
to  Santa  Ana,  is  in  operation  as  far  as  Puerto- 
viejo,  25  miles,  and  when  complete  will  be  35 
miles  long,  A  railway  connects  Bahia,  Caracas 
and  Quito  (186  miles).  A  number  of  other 
lines  are  authorized,  among  them  being  a  125- 
mile  line  from  Ambato  to  the  Curraray  River, 
a  line  from  Ambato  to  Banos,  a  line  from  Quito 
to  a  port  on  the  Esmeraldas  coast  and  one  from 
Guayaquil  to  the  coast.  The  total  extent  of 
the  telegraph  system  is  5,482  miles  with  204 
ofiices.  The  Ecuadorian  landitig- station  of  the 
Central  and  South  American  Telegraph  Com- 
pany's cable  is  at  Salinas,  which  was  declared 
open  as  a  minor  port  by  executive  decree  21 
Aug.  1902.  Quito  and  Guayaquil  have  telephone 
services ;  the  latter  a  street  car  system.  There 
are  six  wireless  telegraph  stations  —  two  main 
ones  at  Quito  and  Guayaquil  each,  one  on  the 
coast  to  the  north  of  Guayaquil  and  one  on  the 
Gal&pagos  Islands  and  one  each  at  Bolivar  and 
Bahla.  A  score  or  more  passenger  vessels  piy 
on  the  Guayas  River  and  between  Guayaquil 
and  other  coast  towns.  English  steamships  of 
the  Pacific  line  and  vessels  ofthe  Chilean  line 
plying  between  Valparaiso  and  Panama  call 
regularly  at  Guayaquil.  There  are  about  200 
post  offices  in  the  country  and  they  handle 
yearly  over  6,000,000  pieces  of  postal  matter. 
The  postal  service  is  being  gradually  extended. 
Some  20  steamers,  as  well  as  a  number  of 
sailing  vessels,  steam  yachts,  steam  launches 
and  gasoline  launches  maintain  an  active  coast 
and  river  service,  most  of  the  numerous  rivers 
of  the  country  being  navigable  for  considerable 
distances  inland  and  affording  excellent  means 
of  transportation.  The  Guayas  River,  at  the 
mouth  of  which  is  the  ci^  and  port  of  Guaya- 
quil, is  the  most  important  of  these  waterways, 
being  navigable  for  river  steamers  as  far  as 
Bodegas,  40  miles  from  Guayaquil,  while  smaller 
vessels  can,  during  the  wet  season,  reach 
Zapotal,  some  200  miles  inland.  The  Daule 
River  is  navigable  for  some  60  miles,  the  Vinces 


for  SO  miles,  while  die  EsmeraMas,  Naranja], 
Santa  Rosa,  Sanli^  and  Mira  rivers  are  all 
navigable  during  the  rainy  season  for  short 
distances,  varying  from  10  to  60  miles  or  more. 
The  Amaz6n,  which  in  E/;uador  is  ^ven  ibt 
name  of  Marafi6n  River,  is  navigable  almost  in 
its  entirety  and  thus  the  eastern  slope  of  (he 
Ecuadorian  Andes  may  be  reached  t^  way  of 
Brazil  and  the  Amax6n  River  and  its  tributaries. 

Army  mil  Navy, —  In  lime  of  peace,  the 
army  consists  of  7,810  officers  and  men,  and  re- 
serves numbering  possibly  100,000.  The  regular 
force  is  composed  of  13  battalions  of  infantry. 
one  regiment  of  cavalry,  and  12  batteries  of 
artillery,  besides  some  departmental  troops. 
These  serve  one  year  and  then  pass  to  the  re- 
serve and  second  line.  The  second  line  am^ 
has  135  infantry  battalions,  seven  artillery  regi- 
ments and  44  cavaW  squadrons.  The  regubr 
infantry  have  the  Mauser  rifle;  the  artillei^ 
have  old-fashioned  Kru^.  Military  service  is 
obligatory  from  18  to  32  years  of  age  in  the 
army,  and  from  32  to  45  in  the  national  guard. 
The  compulsory  law,  however,  is  not  generally 
enforced.  A  mining  and  torpedo  section,  a  sani- 
tary section  and  a  telegraph  and  telephone  corps 
were  created  in  1910,  The  national  guard  in- 
cludes companies  of  firemen  —  oi^nizations 
which  are  especially  numerous  and  influential 
in  Guayaquil.  The  naval  vessels  are  one 
cruiser  of  600  tons,  one  torpedo  gunboat  of  56 
tons,  one  torpedo  boat  destroyer  of  1,000  tons 
and  a  transport,  with  three  launches,  with  ■ 
total  equipment  of  about  200  men. 

The  boundaries  of  the  republic  bein^  in  dis- 
pute, and  a  large  part  of  Ecuador's  claim  being 
unexplored  territory,  estimates  of  the  total 
number  of  inhabitants  vary;  but  the  republic 
contains  about  2,000,000.  Of  these  from  one- 
half  to  three-fourths  are  Indians,  about  600,000 
half-breeds  and  only  205,000  pure  whites.  There 
is  a  small  number  of  negroes. 

The  provinces  of  EJ:uador,  with  their  capitals 
and  populations,  are  as  follows : 


PboVimcks 

Ci«-l.l 

Inhabitaiili 

IbHfa 

Puertoviejo 

Afchidona 
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de  Quih)>  (3  vols.,  Quito  1841-44)  and  a 
French  transla.tion  of  chat  work  in  H.  Temaux~ 
Compans'  'Voyages,  relations,  et  m^oires'  (2 
VoJs.,  Paris  1840);  Suirer,  F.  Gonzalez  'His- 
toria  general  de  la  republics  del  Ecuador*  (7 
vols..  Quito  1890-1903)  ;  Whymper,  E.,  'Travels 
Amongst  the  Great  Andes  of  th«  Equator' 
<New  York  1892). 

Marsioh  Wilcox. 

ECUMENICAL  CONFERENCE.  An 
ecclesiastical  body  meeting  once  in  10  years. 
It  is  composed  of  representatives  of  the  various 
Idethodisi  bodies  throughout  the  world.  It  has 
no  legislative  powers.  The  first  one  met  in 
London,  7-20  Sept  1881;  nearly  400  delegates 
represented  28  bodies.  The  second  met  in 
■Washington,  D.  C,  7-20  Oct.  1891,  Twenty- 
nine  bodies  were  represented  and  the  total  dele- 
gation numbered  485,  The  third  conference 
met  in  London,  4-17  Sept.  1901.  Twenty-four 
bodies  sent  471  delegates.  The  fourth  confer- 
ence met  in  Toronto,  Canada,  4-17  Oct,  1911, 
TwenW-one  denominations  were  represented  by 
SOO  delegates.  The  procedings  include  the  read- 
ing of  papers  on  denominational  history,  polity 
atid  outlook  and  discussions  of  the  same. 

ECZEMA,  ek'zf-m^  an  acute  or  chronic 
disease  of  the  skin,  showing  a  vast  variety  of 
changes  in  the  skin  itself,  and  usually  accom- 
panied by  intense  itdiine,  burning  or  pain.  The 
changes  in  the  skin  at  first  are  usually  marked 
by  redness,  papules,  then  small  vesicles  or  pus- 
tules which  later  become  crusted  and  dry;  or 
the  surface  is  weeping.  Infiltrated  and  scaly 
patches  are  coraraon.  All  of  the  different  forms 
of  eczema  (and  no  less  than  a  dozer^  varieties 
are  described  by  skin  specialists)  have  certain 
definite  changes  occurring  in  the  skin.  There 
is  usually  swelling,  congestion  and  increase  of 
temperature  locally.  There  is  almost  invariably 
an  exudation  of  fluid  into  the  tissues,  with  the 
formation  ot  vesicles  and  pustules,  as  described. 
There  is  further  a  certain  amount  of  plastic 
exudation  which  produces  in  the  skin  papulous 
areas  that  are  thickened  and  infiltrated.  Finally 
there  are  the  subjective  symptoms  of  itching, 
whidi  may  be  only  a  slij^t  tingling.or  prickling 
sensation,  or  may  be  so-  intense  as  to  demand 
continued  and  deep  scratching  until  bleeding 
or  oozing  takes  place.  This  itching  is,  as  a 
rule,  intermittent  in  character,  being  almost 
invariably  worse  at  night  when  the  patient  is 
covered,  the  heat  of  the  body  causing  the  ag- 
gravation. Sometimes  exposure  to  cold  brings 
about  intense  itching.  The  disease  usually  runs 
md  may  be  limited 


get  well.  It  is  perhaps  one  of  the  most  ob- 
stinate of  all  skin  diseases,  and  at  the  same 
time  one  of  the  most  difficult  to  diagnose  and  to 
treat.  The  causes  are  probably  many.  In  gen- 
eral the  ftmdamental  pathology  seems  to  be  an 
over-active  function  of  autonomic  nerve  stimuli 
going  to  the  skin.    This  over-autooomic  (para- 


imbalance 

Eatbetic  stimuli.  The  study  of  this  lack  of 
alance  ma^  irrvolve  a  wide  search  for 
physicochemical,  sensori  motor  or  jAychic  dis- 
turbances, and  a  traly  helpful  therapy  must  take 
into  account  these  underlying  features.  Inas- 
much as  orthodox  medicine  has  found  the  dis- 


order very  intractable  it  would  seem  to  indi- 
cate the  lack  of  deep  consideration  of  the 
dynamic  factors  in  human  pathology  —  notably 
the  importance  of  mental  as  well  as  so-called 
physical  factors.  The  treatment  of  each  case 
IS  a  particular  study.  Sometimes  the  disease  is 
beyond  the  power  of  the  best  skin  specialist; 
usually  such  cases  are  psychogenic  in  their 
origin  and  the  average  skin  specialist  is  too 
uneducated  to  know  anything  about  mental 
causes.  At  other  times  corrections  of  minute 
errors  in  diet  will  bring  about  cure.  So  far  as 
household  remedies  are  concerned,  only  those 
that  can  relieve  the  itching  are  deserving  of 
notice  in  this  place.  One  of  the  best  of  Uiese 
is  carbolic  acid  in  weak  solution  — 2  to  3  per 
cent.  This  may  be  applied  on  a  bit  of  absorbent 
gauze,_  special  care  being  taken  not  to  enclose 
a  particular  part  completely  with  the  weak  car- 
bolic acid.  Bland  non-irritating  powders,  such 
as  calamine  and  oxide  of  linc  are  often  useful 
When  the  disease  becomes  chronic  it  is  apt  to 
be  extremely  obstinate.  Many  of  the  chronic 
cases  rest  upon  an  endocrinopathic  basis,  which 
in  its  turn  often  depends  upon  neurotic  dis- 
turbance, 

EDAM,  e'dam,  Holland,  town  12  miles  north- 
northeast  of  Amsterdam,  and  about  a  mile  from 
the  western  shore  of  the  Zuyder-Zee,  with  which 
it  is  connected  by  a  canal.  This  place  is  chiefly 
noted  for  its  trade  in  cheese,  of  which  near^ 
1,000,000  pounds  are  annually  sold  in  its  market 
Other  inaustries  are  shopbuilding^eather  man- 
ufacture, rope  and  sail  making.  The  town  wag 
once  fortified,  and  has  still  a  wall  with  seven 
gates.  Its  Reformed  Church  of  Saint  Nicholas. 
with  large  painted  windows,  is  among  the  finest 
in  North  Holland.    Pop.  6.444. 

EDDAS,  The.  The  name  ^en  to  two  txi- 
lections  of  early  Icelandic  literature,  very  tm- 
Utcc  in  character.  The  'Poetic  Edda'  consists 
of  a  series  of  lays  in  various  metres,  most  of 
them  celebrating  the  deeds  of  gods  and  heroes; 
the  'Prose  E^da'  is  a  manual  of  instruction 
for  poets,  in  which  information  in  regard  to 
the  matter  and  form  of  poetry  is  given  in  prose, 
with  some  illustrations  in  verse.  The  'Poetic 
Edda^  is  the  work  of  different  authors,  no  one 
of  whom  is  known  by  name.  Internal  evidence 
shows  that  the  lays  which  compose  it  date,  in 
their  present  form,  from  the  9th  to  the  12th 
centuries  inclusive;  most  of  them  belonging, 
perhai>s.  in  the  lOtn,  Th^  were  united  into  a 
collection  by  an  unknown  Icelander  in  the  early 
13th  century.  His  transcript  is  lost,  but  the 
material  is  extant  in  later  coines.  The  best 
and  oldest  manuscript  is  the  Codex  Regius,  now 
in  the  Royal  Library  at  Copenhagen.  This 
dates  from  the  end  of  the  I3th  century,  but  was 
not  recovered  until  the  l7th  century,  by  the 
Icelandic  bishop  Brynjolf  SvdnssotL  He  called 
it  the  'Edda  of  S^mund  the  Wise,*  because  he 
thought  that  a  learned  Icelander  of  the  12th 
century,  Ssemund  Sigfusson,  might  be  ^e  au- 
thor or  collector  of  the  pieces.  Modem  criti- 
cism has  shown  this  to  be  inmossihle,  but  the 
term  'Ssemundar  Edda'  is  still  sometimes  er- 
roneously used.  The  author  of  the  'Prose 
Edda*  was  the  Icelander  Snorri  Sturluson, 
(1178-1241).  a  literary  man  of  great  distinction. 
Hence  the  'Prose  Edda>  is  often  called  the 
'Snorra  Edda,'  and  sometimes  the  'Yoimger 
Edda,>    to   distii^uish   it  from   the  T" 
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Poetic  collection.  The  term  'Edda*  belonKg 
properly  only  to  the  work  of  Snorri.  It  piob' 
My  means  *thc  book  of  Oddi," — a  little  pUce 
in  Iceland  where  Snocii  and  Sxmund  lived. 
"Edda"  also  signifies  "grcai-grandmctlier'' ; 
hence  the  collection  has  been  fancifully  inter- 
preted as  tales  told  by  an  old  woman  to  her 
oescendanls.  Again,  it  has  often  been  undei*- 
slood  as  "a  system  of  poetry."  Whatever  its 
origin,  the  term  has  won  its  way  to  the  best 
modern  usage. 

The  'Poetic  Edda'  falls  roughly  into  two 
divisions,  treating  respectively  of  gods  and 
heroes.  The  Lays  of  the  Gods  differ  a  great 
deal  from  each  other  in  character  and  technic 
The  'Voluspa,>  or  'Prophecy  of  the  Sibyl,'  is 
an  account  of  the  creation  and  fated  destruction 
of  Che  world.  'Balder's  Dreams'  ha?  a  similar 
setting;  the  prophetess  ^ves  Odin  information 
about  the  future,  explainmg  the  evil  dreams  that 
have  afflicted  the  god  Balder.  The  'Lay  of 
Thrym>  is  a  humorous  piece,  narrating  the 
Stealing  of  Thor's  hammer  and  its  recovery  by 
Loki.  Similar  in  character  is  the  'Lay  of 
Hymir,'  in  which  Thor  goes  out  fishing  on  the 
wmtry  sea  with  the  piant  Hymir,  and  catches 
the  world-serpent  which  lies  at  the  bottom,  en- 
circling the  earth.  In  the  'Word-Combat  of 
Loki,'  the  treacherous  god  recalls,  at  a  banquet 
from  which  he  has  been  excluded,  disreputable 
incidents  in  the  lives  of  the  deities,  until  silenced 
by  Thor,  The  'Lay  of  Skimir'  relates  a  love- 
aSair  of  the  god  Frey.  Several  pieces  consist 
of  moral  reflections,  set  in  a  narrative  frame- 
work. In  the  'Lay  of  Hoarbeard'  and  t4ie  'Lay 
of  Vafthrulhnir, '  Odin  shows  his  supremacy 
in  contests  of  wisdom;  in  the  'Lay  of  Allwise' 
the  victory  is  with  Thor,  who  keeps  the  dwarf 
Allwise  above  ground  after  sunrise,  so  that  he 
is  turned  to  stone.  In  the  'Lay  of  Grimnir* 
Odin  utters  wisdom  in  disguise.  The  'Hava- 
tnal,'  the  'Words  of  the  Mighty  One,'  is  a 
collection  of  gnomic  material.  The  *Lay  of 
Rig'  and  the  'Lay  of  Hyndla,'  of  minor  im- 
portance, and  the  'Lay  of  Swtpdag,'  with  the 
setting  of  a  love-story,  but  uniting  the  prophecy 
and  the  word-contest,  complete  the  collection, 
except  for  material  of  little  significance. 

With  the  exception  of  the  'Lay  of  Weland,' 
die  celebrated  smith,  and  three  'Helgi-Lays,' 
the  second  section  is  concerned  with  the  person- 
ages connected  with  the  great  story  of  Sigurd, 
the  German  Siegfried,  which  is  here  much 
extended.  A  short  prose  section,  'Sinfjotli's 
Death,'  and  the  'Prophecy  of  Gripir.'  lead  to 
the  'Lay  of  Regin*  and  the  'Lay  of  Fafnir.' 
S^rd  slays  the  dragon  and  sets  the  Nibelun- 
gen  gold.  In  the  'Lay  of  Sigrdrifa'  ^Bryn- 
hild)  his  meeting  with  the  Valkyrie  is  de- 
scribed; and  the  well-known  story  is  continued 
in  two  lays  centering  about  Sigurd,  three  con- 
cerned with  Gudmn  and  two  describing  the 
tragedy  at  the  court  of  Atli.  The  'Lament  of 
Oddrun'  deals  with  the  love  of  the  sister  of 
Atli  for  Gunnar.  The  'Exhortation  of  Gud- 
mn' and  the  'Lay  of  Hamthir^  describe  events 
after  Gudrun's  marriage  to  Jonakr.  particularly 
the  pathetic  tale  of  Swanhild.  The  'Lays  of  the 
Heroes'  often  attain  a  high  level  of  tragic 
power.  Dramatic  moments  are  emphasized  and 
details  omitted  and  the  stanzaic  structure  height- 
ens the  effect  of  intensity,  much  as  in  the  tra- 
ditional hallad-verse.  The  whole  is  very  differ- 
ent from  the  tranqtiil  and  ample 


Anglo-Saxon  poetry.  UythologiCKl  ioterpreta- 
tions  of  the  poems  as  allegories  of  the  proces- 
ses of  nature  must  be  received  with  caution. 
The  hypothesis  of  Sophus  Bug^e  that  many  of 
the  lays  have  their  origins  m  classical  and 
Christian  traditions  has  not  met  with  general 
acceptance. 

After  a  Prologue,  the  'Prose  Edda'  narrates 
the  'Be^iling  of  Gylfi,'  in  which,  under  a  nar- 
rative disguise,  information  about  mythdogy  and 
cosmogony  is  set  forth.  In  the  'Narratives  ol 
Bragi,'  the  god  of  poetry  tells  stories  of  Odin 
and  Thor.  The  section  entitled  'The  Poesy  of 
Skalds*  treats  of  methods  of  poetic  expression; 
and  in  order  to  illustrate  metaphor  and  allusiotL 
much  of  interest  in  Scandinavian  mythology  and 
story  is  given  to  the  reader.  The  concluding 
portion,  the  'Hattatal,'  consists,  besides  ex- 
planatory material,  of  a  poem  on  King  Hakon 
Hakonarson  in  more  than  a  hundred  stanzas, 
each  in  a  different  metre.  This  latter  section  is 
without  much  interest  for  the  modem  reader, 
but  earlier  parts  of  the  work,  though  intended 
mainly  for  technical  instruction  in  the  making 
of  slraldic  verse,  are  often  highly  picturesque 
and  of  great  value  in  the  study  of  Scandinavian 
traditions. 

Bibliography.— The  Lays  of  the  Gods 
have  been  translated  by  Olive  Bray  (Vikii^ 
Club,  London  1<X16)  ;  the  second  volume  to  con- 
tain the  Lays  of  Heroes,  has  not  yet  appeared. 
The  Germaij  translation  by  H,  tiering  of  the 
entire  Poetic  Edda  may  be  used  in  default  of 
an  English  version.  The  best  portions  of  the 
'Prose  Edda*  have  been  translated  by  A.  G. 
Brodeur  (New  York  1916). 

,         William  Witherle  Lawrence, 
Professor  of  Engtitk,  Colutnbia  Ufiversity. 

EDDY,   Clarence,   American   organist    and 


point  under  Haupt,  and  piano  under  Loeschhom 
in  Berlin.  In  1874-76  he  was  organist  of  the 
First  Congregational  Church,  Chicago ;  after- 
ward organist  and  choirmaster  of  the  First 
Presbyterian  Church  tor  17  years  and  from  187S 
to  1908  was  director  of  the  Hershey  School  of 
Musital  Art.  In  1877-79  he  gave  a  scries  of 
100  organ  recitals,  with  entirely  different  pro- 
grams, a  memorable  achievement  in  Amencan 
musical  annals.  He  has  played  at  several  exposi- 
tions in  America  and  abroad,  and  has  given 
recitals  in  the  principal  American  and  European 
cities.  He  has  composed  several  works  for  the 
organ  and  has  written  'The  Church  and  Con- 
cert Organist'  (3  vols.,  1885)  ;  'The  Organ  in 
Church'  (1887)  ;  'Concert  Pieces  for  the 
Organ'  (1889),  and  a  translation  of  Haupi's 
'Counterpoint,  Fugue,  and  Double  Counter- 
point', (1876). 

EDDY,  Henrjr  Turner,  American  sdentist: 


Berlin  and  Paris.'  After 
holding  a  professorship  in  mathematics,  as- 
tronomy and  civil  engineering  at  the  Univeraify 
of  Cincinnati  \S,74-90,  and  actinif  as  dean  of  the 
academic  faculty  of  that  institution  (1674-77, 
1884-89),  he  became  its  president  in  1890.  He 
was  also  president  of  the  Rose  Polytechnic  In- 
stitute at  Terra  Haute,  Ind.,  from'  1891  to  1891 
when  he  accepted  the  chair  of  en^neerii^  ana 
mechanics  at  the  University  of  Minnesota.    He 
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became  dean  of  the  Graduate  School  of  the 
latter  uni versify  in  1906^  and  professor  and 
dean  emeritus  in  1912.  He  published  'Analyti- 
cal Geometry*  (1^4);  'Researches  in  Graphi- 
cal Statics'  (1878) ;  'Thermodynamics'  {18?9)  ; 
'Neue  Construct  ion  en  aus  der  graphischen 
Statik>  (1880) ;  'Uaximum  Stresses  under  Con- 
centrated Loads'  <I890);  'Theory  of  the 
Flexure  and  Strength  of  Rectangular  Flat 
Plates  Applied  to  Reinforced  Concrete  Floor 
Slabs'  (1913);  'Concrete  Steel  Construction' 
(1914)  ;  and  nnmeroiis  scientific  and  tedinicit 

EDDY,  Hary  Baker,  discoverer  and  founder 
of  the  religion  (theology  and  practice)  which 
she  named  (Christian  Science,  and  founder  of 
the  Church  of  Christ.  Scientist.  Mrs.  Eddy  (at 
first  Mary  Baker)  was  bom  at  Bow,  near  Con- 
cord, N.  H.,  16  July  1821,  the  sixth  and  young- 
est child  of  Mark  and  Abigail  Baker.  One  of 
her  ancestors,  John  Baker,  was  among  the 
earliest  settlers,  of  the  colony  of  Massachusetts 
Bay  (at  Charlestown  in  1634).  One  of  her 
great-grandfathers  was  Capt.  loseph  Baker, 
who  earned  his  title  and  eainea  an  honorable 
name  in  the  service  of  the  colony  of  New 
Hampshire.  Other  soldiers  of  renown  among 
Mrs.  Eddy's  relatives  were  Capt.  John  Love- 
well,  hero  of  a  war  with  Indians  during  the 
colonial  period.  Gen,  Henry  Knox  of  the  War 
for  American  Independence,  and  Gen.  John 
McNeil  of  the  War  of  1812.  Her  immediate 
family  w«re  people  of  considerable  prominence 
and  prosperity;  her  father  a  large  landholder 
and  well-known  citizen;  one  of  ner  brothers, 
Col.  George  Sullivan  Baker,  a  pnblic  man  and 
member  of  the  staff  of  the  governor  of  New 
Hampshire;  another  broftcr,  the  Hon.  Albert 
Baker,  a  lawyer  and  member  of  the  New  Hamp- 
shire legislature;  a  cousin  the  Hon.  Henry  M, 
Baker,  a  lawyer  and  member  of  Congress  from 
New  Hampshire. 

The  home  in  which  Mre.  Eddy  was  reared 
was  one  of  refinement  and  reltgioiis  devotion. 
Her  parents  were  members  of  the  Congrega- 
tional Church,  and  their  hospitality  was  fre- 
Jucntly  enjoyed  by  the  clergy  of  this  and  other 
enominations ;  and  in  the  discussions  of  re- 
ligious subjects  which  often  occurred  in  the 
home  Mrs.  Eddy  took  an  interest  and  partici- 
pated in  a  manner  that  was  seen  to  be  unusual 
and  far  in  advance  of  her  years.  To  her 
mother  and  her  brother  Albert,  however,  Mrs. 


gentility  and  marked  spirituality;  her  brother 
Albert  a  graduate  of  Dartmouth  College, 
stuchcd  law  with  Franklin  Pierce  (afterward 
President  of  the  United  States),  and  became  a 

Siune  man  of  extraordinary  promise  before 
s  <ucease  at  the  age  of  31. 
As  a  child.  Mrs.  Eddy  was  frail  and  subject 
to  illness.  This  kept  her  from  attending  school 
regnhrly;  yet  she  was  studious,  and  with  the 
aid  of  tutors  she  gained  an  education  equal  to 
that  which  was  then  reftarded  as  liberal.  One 
of  her  tutors  was  the  Rev.  Enoch  Corser, 
pastor  of  the  Congregational  church  at  Tilt  on, 
N.  H.,  who  supplemented  his  pastoral  duties, 
sometimes  by  teaching  in  the  local  academy 
and  sometimes  by  tutoring.  Mr.  Corser's  con- 
tact with  Mrs.  Eddy  began  soon  after  she  re- 
moved with  her  parents  from  Bow  to  Tilton  in 


1836  when  she  was  15  years  old,  and  continued 
for  six  or  seven  years.  He  departed  this  lite 
before  she  became  famous,  but  an  interesting 
and  significant  expression  of  .his  opinion  was 
preserved  and  related  by  his  son,  Mr.  S.  B.  G. 
Corser.  Writing  from  Boscowan,  N.  H.,  in 
1902,  the  younger  Mr.  Corser  said:  "My  father, 
the  Rev.  Enoch  Corser,  was  pastor  of  the  Con- 
gregational church  at  Northfield  and  Tilton 
(then  Sanbornton  Bridge)  from  1837  to  1843, 
with  which  the  Baker  family  was  connected 
If  I  remember  rightly  Mrs.  Eddy  was  about 
15   when    I    first   rael  her,   she  being   several 

Srs  younger  than  myself,  I  well  remember 
gift  of  expression,  which  was  very  marked. 
As  her  pastor,  and  for  a  time  her  teadier,  my 
father  held  her  in  the  highest  esteem;  in  fact 
he  considered  her,  even  at  an  early  age,  suQerior 
both  intellectually  and  spiritually  to  any  other 
woman  in  Tilton,  and  greatly  enjoyed  talking 
with  her.  She  and  my  father  used  to  converse 
on  deep  subjects  frequently.  I  remember  her 
admiration  for  him,  and  she  stands  out  in  my 
recollection  as  his  brightest  pupil.  He  pre- 
dicted for  Mrs.  Eddy  a  great  future  and  s^ke 
of  her  as  an  intellectual  and  spiritual  genius.* 

From  her  childhood  or  girlhood  until  more' 
than  a  decade  after  her  discovery  of  Christian 
Science,  Mrs.  Eddy  was  a  member  of  the  Con- 
gregational  Church.  Applying  for  membership 
at  Bow  when  she  was  12  years  old,  she  was 
examined  and  given  some  assurance  of  accept- 
ance in  spite  of  the  issue  she  took  with  the 
then-prevalent  doctrine  of  unconditional  elec- 
tion or  predestination.  Whether  she  was 
formally  admitted  to  membership  at  this  time, 
or  not  until  five  years  later  at  Tilton,  is  a  ques- 
tion left  uncertain  by  the  records  of  these 
churches.  It  was  at  this  earlier  time,  when  Mrs. 
Eddy  was  about  12  years  old,  that  she  first  ex- 
perienced the  power  of  prayer  to  deliver  from 
sickness.  Perturbed  by  the  teaching  that  her 
brothers  and  sisters  and  she  were  already 
numbered  among  Chose  who  were  to  be  saved  or 
lost,  she  became  ill  with  what  the  family  doctor 
pronounced  a  fever.  In  her  autobiography, 
'Retrospection  and  Introspection*  (p.  13),  Mrs. 
Eddy  thus  related  her  healing:  'My  moUier,  as 
she  bathed  my  burning  temples,  bade  me  lean 
on  God's  love,  which  would  give  me  rest,  if  I 
went  to  Him  in  prayer,  as  1  was  wont  to  do, 
seeking  His  guidance.  I  prayed;  and  a  soft 
glow  of  ineffable  joy  came  over  me.  The  fever 
was  gone,  and  I  rose  and  dressed  myself,  iti  a 
normal  condition  of  health.  Mother  saw  this, 
and  was  glad.  The  physician  marvelled;  and 
the  'horrible  decree'  of  predestination  —  as 
John  Calvin  rightly  called. his  own  tenet— for- 
ever lost  its  power  over  me.' 

Mrs.  Eddy  was  married  three  times :  first  to 
Maj.  (}eorgc  W.  Glover,  a  native  of  New 
Hampshire  who  had  removed  to  Charleston, 
S.  _Ct  and  become  a  successful  contractor  and 
builder.  His  military  title  was  gained  by  serv- 
ice in  the  militia  and  on  the  governor's  staff 
in  South  Carolina.  This  marriage  occurred  in 
1843,  when  Mrs.  Eddy  was  22  years  old.  It 
was  dissolved  in  less  than  a  year  by  the  death 
of  Major  Glover.  Ten  years  later  (in  1853) 
Mrs.  Eddy  married  Dr.  Daniel  S.  Patterson,  a 
dentist  of^  Franklin,  N-  H.  In  1873,  after  her 
removal  to  Lynn,  Mass.,  and  her  discovery  of 
Christian  Science,  she  obtained  a  divorce  from 
him  on  account  of  long-continued  desertion  due 
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to  his  infideli^.  tn  1877,  after  &hc  bad  begun 
the  practice  and  teaching  o£  Christian  Science, 
Mrs.  Eddy  married  Asa  Gilbert  Eddy  of  Lon- 
donderry, Vt.,  the  first  of  her  students  to  en- 
gage in  the  public  practice  of  Christian  Science 
healing.  He  died  five  years  later  (in  1882} 
after  having  helped  to  sustain  Mis.  Eddy  dur- 
ing the  period  in  which  the  Church  of  Christ, 
Scientist,  was  organized  and  the  Christian 
Science  movement  encountered  its  first  active 
opposition. 

During  Mrs.  Eddy's  first  widowhood  (1844- 
53)  she  (Kveloped  her  fluency  of  expression  and 
her  earning  capacity  by  writing  occasional 
verses  and  by  contributing  articles  for  periodi- 
cals on  topics  of  public  interest  Her  ability  of 
this  kind  was  recognized  by  an  oSer  of  $3;0O0 
a  year  (a  large  salary  at  that  time)  to  becotne 
assocukte  editor  of  the  Odd  Pttlowi  Magazine, 
then  edited  by  the  Rev.  Richard  Rust,  and  by 
the  inclusion  of  two  poems  from  her  pen  in  an 
anthology  of  poems  and  essays  by  New  Hamp- 
shire authors  which  was  published  first  at  Uan- 
chester  in  1850  and  agam  at  Boston  in  1856. 
During  die  same  jKriod,  Mrs.  Eddy  served  as 
substitute  teacher  in  the  Tiltoa  Academy  and 
experimented  with  a  school  for  children  some- 
what like  the  modern  kindergarten.  The  period 
between  Mrs.  Eddy's  second  marriage  and  her 
discovery  of  Christian  Science  (1853-66)  was 
one  of  following  the  fortunes  of  an  inconstant 
or  faithless  husband  and  enduring  the  com- 
bined difiiculties  of  desertion  and  til  health. 

Ilie  course  of  events  that  led  to  her  dis- 
covery of  Christian  Science  was  described  by 
Mrs.  Eddy  as  follows:  •During  twenty  years 
prior  to  my  discovery  I  had  heen  trying  to 
trace  all  physical  effects  to  a  mental  cause;  and 
in  the  latter  part  of  1866  1  gcained  the  scientific 
certainty  Chat  all  causation  was  Mind,  and  every 
effect  a  mental  phenomenon.  My  immediate 
recovery  from  the  effects  of  an  injury  caused 
by  an  accident,  an  injury  that  neither  medicine 
nor  surgery  could  reach,  was  the  falling  apple 
Aat  led  me  to  the  discovery  how  to  be  well 
myself,  and  how  to  make  others  so*  ('Retro- 
spection and  Introspection,*  p.  24) .  TTie  acci- 
dent here  spoken  of  occurred  in  the  evening  of 
1  Feb.  1866,  as  Mrs.  Eddy  was  reluming  from 
a  Good  Templars  meeting  in  Lynn,  Mass.,  to 
her  home  in  the  suburb  of  Swamscott,  The 
contemporaneous  account  of  it  furnished  by  the 
Lynn  ftefortrr  said  that  she  fell  on  the  ice, 
was  taken  in  an  insensible  condition  to  a  near-b^ 
residence,  where  she  was  examined  by  a  physi- 
cian and  cared  tor  during  the  night;  that  the 
doctor  found  her  injuries  to  be  internal  and  of 
a  serious  nature,  and  that  she  was  removed  to 
her  home  the  following  afternoon  in  a  critical 
condition, 

Mrs.  Eddy  bas  described  her  recovery  from 
this  injury  as  follows ;  "On  the  third  day  there- 


dawned   upon    my    sense ;   and   the   result    

that  I  rose,  dressed  mysqlf,  and  ever  after  was 
in  better  health  than  I  had  before  enjoyed. 
That  short  experience  included  a  glimpse  of  the 
great  fact  thai  I  have  ever  since  tried  to  make 
plain  to  others,  namely,  Life  in  and  of  Spirit ; 
this  Life  being  the  sole  reality  of  existence* 
('Miscellaneous  Writings.>  o.  24).  This  in- 
cident was  the  occasion  for  beginning  years  of 


profotuid  study  of  the  Scriptures.  Of  thit 
search  and  research  she  has  said:  *I  must 
know  the  Science  of  this  heating,  and  I  won 
my  way  to  absolute  conclutions  throiigh  divine 
revelation,  reason  and  demonstratioiL  The 
revelation  of  Truth  in  the  understandLne  came 
to  me  gradually  and  apparently  throuf^ 
divine  power.  When  a  new  spiritual  idea  is 
borne  to  earth,  the  prophetic  Scripture  of 
Isaiah  is  reuewcdly  fulfilled:  'Unto  us  a  child 
is  born,  .  .  .  and  his  name  shall  be  called 
Wonderful'*   ('Science  and  Health,'  p.  10?). 

The  next  events  of  major  importance  in  the 
life  of  Mrs.  Eddy  were  the  writing  and  the 
printing  of  the  textbook  of  Christian  Science 
'Science  and  Health  with  Key  to  the  Scriptures.' 
After  writing  a  statement  of  her  discovery  and 
finding  no  publisher  for  it,  she  became  her  own 
publisher  and  brought  out  the  first  edition  of 
l/jOO  copies  (at  Boston  In  1875),  Copies  of 
this  edition  now  sell  at  many  times  their 
original  price,  then  they  were  dimcult  to  sell  at 
all,  and  were  not  always  welcome  as  gifts. 
Yet  the  uncompromising  idealism  and  absolute 
^irituality  of  the  boolc  demanded  and  gained 
attention,  A.  Bronson  Alcott  was  the  first  to 
give  Mrs.  Eddy  a  comforting  assurance  for.the 
future  of  her  book,  and  Wendell  Phillips  said: 
"Had  I  young  blood  in  my  veins,  I  would  help 
that  woman." 

At  the  outset,  it  was  Mrs.  Eddy's  expecta- 
tion, and  for  years  her  hope,  that  the  existink 
churches  would  welcome  her  interpretation  oi 
Christianity,  proved  as  it  was  by  the  restoration 
of  Christian  heating.  A  considerable  number 
of  ministers  did  accept  her  offer  to  this  profes- 
sion of  fr«e  admission  to  her  classes,  and  some 
of  them  invited  her  to  speak  in  their  pulpits. 
Id  course  of  thne,  however,  it  became  evident 
to  Mrs.  Eddy  that  a  distinct  church  was  neces- 
sary to  preserve  Christian  Science  intact,  for 
the  benent  of  that  and  future  generations.  Ac.- 
cordiogly,  the  First  Church  of  Christ,  Scientist, 
was  organized  at  Boston  in  1879.  Four  years 
later  another  st«p  was  taken  when  Mr*.  Eddy 
founded    the    first    of    the    Christian    Science 

Sriodicals,  The  Christian  Science  Journal. 
uring  the  ensuing  years,  the  teaching  of  ci^t 
classes  of  students  annually,  weekly  preadung 
to  eager  congregations,  editing  the  monthly 
organ  of  her  church,  and  heading  aU  the  activi- 
ties of  the  expanding  (Thristian  Science  move- 
ment, made  her  life  one  of  the  most  eventful  in 
the  annals  of  rnen.  And  though  Mrs.  Eddy, 
in  her  later  years,  trained  others  to  relieve  her 
of  some  detail  and  dutv  and  to  become  the 
directors  of  Christian  Science  affairs,  she  con- 
tinued to  be  the  active  leader  of  the  movement 
she  instituted  imtil  her  decease  (at  Ne?rton, 
Mass,,  3  Dec  1910).  It  was  characteristic  of 
Mrs,  Eddy  that  she  devised  the  bulk  and  residue 
of  her  estate  to  be  used  "for  the  purpose  of 
more  effectually  promoting  and  extending  the 
religion  of  Christian  Science  as  taught  bv  me.* 
Her  principal  writings  are  'Science  and  Health 
with  Key  to  the  Scnotures'  (1875);  'People's 
Idea  of  God'  (1886) ;  'Christian  Healing' 
(1886)  ;    'Retrospection    and    Introspection' 


'Church  Manual'  (1695) ;  'Miscellaneous 
Writings*  (1806);  'Christ  and  Christmas* 
(1807);  'Christian  Science  versus  Panthcum* 
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(1«86);  'Pulint  and  Pkm>  <I89S);  'Messages 
to  Tbe  Mother  Church>  (1900,  1901,  1902)  ; 
•Poems'  (1910) ;  'The  First  Church  of  Chiist, 
Scientist,*  and  'Miscellany'  (1913).  Consult 
*Lifc'  by  Wilbur  (4th  ed,  Boston  1913). 

Clutobd  p.  SuiTH. 

BDDY,  Thomas,  American  philanthropist: 
b.  PhiUdelriiia,  Pa.,  5  Sept.  1758;  d  New  York, 
16  Sept.  1827.  He  entered  the  insurance  busi- 
ness in  1790,  in  which  he  made  a  laree  fortune. 
With  Phihp  Schuyler  and  Ambrose  Spencer  he 
presented  a  bill  tor  establishing  a  penitentiary 
system  in  1796,  which  was  passed.  He  had 
charge  of  erecting  the  first  building  and  for 
four  years  was  its  director.  In  1793  he  was 
appointed  by  the  Society  of  Friends  to  visit  the 
Indians  in  New  York  State;  was  one  of  the 
governors  of  the  New  York  Hospital ;  and  in 
1815  one  of  the  founders  of  the  Bloomingdate 
Insane  Asylum.  He  was  also  one  of  the  orig- 
inators of  tbe  New  York  Savings  Bank  and 
tbe  New  York  Bible  Society,  and  a  conspicuous 
promoter  of  the  Erie  Clanal.  He  received  the 
title  of  the  "American  Howard'  for  these 
labors,  and  in  1801  published  'State  Prison  of 
New  York.' 

BDDY  CURRENTS.    See  Fodcauli  Cuk- 

BDDY5T0NB     LIGHTHOUSE.       The 

frequent  shipwrecks  on  Eddy  stone  rocks  off 
the  coast  of  Cornwall,  England,  led  to  the  erec- 
tion of  a  lighthouse  on  them  by  Henry  Win- 
stanley  in  1^6-1700.  It  was  a  wooden  polygon, 
100  feet  high,  with  a  stone  base;  but  the  great 
Storm  of  20  Nov.  1703,  completely  washed  it 
away,  with  the  architect.  Another  lighthouse 
was  built  in  1706-09,  also  of  wood,  with  a  stone 


The  next,  noted  for  its  strength  and  the  engt< 
neering  skill  displayed  in  it,  was  constructed 
by  Smeaton  in  1757-59,  on  the  model,  it  is  said, 
oi  the  trunk  of  the  oak  tree.  It  was  built  of 
blocks,  Bcnerally  one  to  two  tons  weight,  of 
Portland  oolite,  encased  in  granite.  The 
granite  was  dovetailed  into  the  solid  rod^  and 
each  block  into  its  neighbor's.  The  tower,  85 
feet  high,  had  a  diameter  of  26j4  feet  at  the 
base  and  IS  feet  at  the  lop.  The  ll^t,  72  feet 
above  the  water,  was  visible  at  a  distance  of  13 
miles.  As  the  rock  on  which  this  tower  was 
buiil  became  undermined  and  greatly  weakened 
by  the  action  of  the  waves,  the  foundation  of 
another  was  laid  on  a  different  part  of  the  reef 
in  1879.  The  new  lighthouse,  completed  in 
1882  "by    Sir   James    N.    Douglass,   is,    like   its 

fredecessor,  ingeniously  dovetailed  throughout 
ts  dioptric  apparatus  gives,  at  an  elevation  of 
133  feet,  a  light  equal  to  159,600  candles,  and 
visible  in  clear  weather  to  a  distance  of  l7j^ 
miles.    See  Lighthouse. 

BDELPBLT,  a'd«l-feit.  Albert  Gnitn 
Ariatid,  Finnish  painter :  b.  Helsingfors,  Fin- 
land. 21  July  1854;  d.  1905.  He  began  his  artis- 
tic studies  at  Antwerp  and  afterward  became  a 
pupil  of  Girftme,  in  Paris,  where  he  developed 
a  high  skill  tn  draughtsmanship,  in  the  depart- 
ment of  genre  and  portrait  painting.  He 
gained  a  second  medal  in  the  Paris  Salon  of 
1S82,  and  a  medal  of  honor  in  the  Paris  Expo- 
sition of  1889.  Two  of  his  pictures  have  been 
purchased  by  the  French  nation  for  the  Luxem- 


bourg. Of .  hi*  pointincs  tbe  best  are  *Thri 
Laundry'  (1893);  'Chmt  and  the  Magdalen' 
and  'The  Women  in  the  Churchyard'  (Hel- 
singfors Musetnn)  ;  and  'Divine  Service  on  the 
Seashore'  (1882).  He  became  commander  of- 
tbe  Legion  of  Honor  (1901). 

EDBLWEI8S5  ed'd-wis,  Ger.  5'del-vls, 
(•Noble-white";  Gnaphalium  or  LeoHlofodittm 
tdpinum),  a  ^renial  plant  of  the  order  Com- 
positm,  growing  at  great  altitudes,  in  the  Alps, 
the  Pyrenees  and  also  in  parts  of  Austria  and 
Siberia.  Its  flower  is  white  and  somewhat  star- 
shaped,  the  heads  surrounded  with  a  character- 
istic woolly  involucre,  and  its  leaves  also  hav- 
ing the  same  woolly  character.  It  is  compar- 
atively scarce;  generally  grows  in  inaccessible 
positions  1  is  eagerly  sought  by  Alpine  toiirists,' 
and  has  become  so  rare  in  some  of  the  Swiss 
cantons  that  it  b  protected  by  law.  Tht  sup- 
posed difficulty  of  gathering  it  is  the  ground- 
work of  various  legends  and  poems ;  as  the 
emblem  of  purity,  it  b  ^ven  by  the  Tyrolese 
youth  to  his  afHanced  bnde.  It  is  not  difficult 
to  cultivate  and  is  found  in  American  and  Eu- 
ropean gardens,  but  is  apt  to  lose  its  distinctive 
woolly  character  under  cultivatiorL 

EDEUA.    See  Dbopsy. 

BDBN,  Sia  Robert,  last  proprietary  gov- 
ernor of  Maryland :  b.  Winderstone  Hall,  Dur- 
ham, England;  d.  Annapolis,  Md,  2  Sept.  1784. 
As  captain  in  the  Coldstream  Guards  he  served 
in  the  Seven  Years'  War.  He  was  appointed 
governor  of  Maryland  in  1768j  where  he  re- 
mained until  1776,  when  that  Stale  committed 
itself  to  (he  principles  of  the  Revolution,  and 
virtually  declared  the  proprietary  governorship 
at  an  end.  He  left  in  an  English  warship,  but 
returned  a  few  months  before  his  death.  Con- 
sult Steiner,  'Life  and  Administration  of  Sir 
Robert  Eden'  (in  the  'Johns  Hopkins  Univer- 
sity Studies  in  Historical  and  Political  Science,* 
16th  series,  VII-IX,  Baltimore  1898). 

BDBN,  William,  1st  Lord  Auckland;  b. 
Durham,  April  1744;  d.  there.  28  May  1814. 
He  was  educated  at  Eton  and  at  Oxford,  where 
he  received  his  M.A.  in  1768.  He  studied  law 
and  published  in  1772  'Principles  of  Penal 
Law.'  In  the  same  year  he  was  chosen  Under- 
secretary of  State.  In  1774  he  entered  the 
House  of  Conunons  and  was  again  chosen  in 
1778,  when  he  was  one  of  tbe  five  commission- 
ers to  America.  He  published  a  report  on  his 
return  in  the  form  of  'Four  Letters  to  the  Earl 
of  Carlisle.'  In  1780  he  accompanied  Lord 
Carlisle  as  Chief  Secretary  to  Ireland.  In  this 
capacity  he  was  instrumental  in  establishing  the 
National  Bank  of  Ireland.  In  1783  he  became 
Vice-Treasurer  of  Ireland  and  a  member  of  the 
privy  council.  He  was  a  staunch  supporter  of 
Pitt,  resigning  with  bim_  in  December  1783  and 
returning  witn  Pitt's  ministry  in  the  following 
year.  Eden  was  made  Lord  of  the  Committee 
of  Council  on  trade  and  plantations,  and  was 
sent  to  France  to  negotiate  the  commercial 
treaty,  which  was  finally  consummated  in  1786- 
87.  He  served  as  special  Ambassador  to  Madrid 
in  1788;  to  the  United  States  and  to  Holland  in 
the  succeeiUng  years.  In  tbe  latter  country  be 
was  especially  active  during  the  years  179&-91 
as  Ambassador  extraordinary.  In  the  last 
named  year  be  retired  and  was  created  a  peer 
of  Great  Britain  as  Lord  Auckland  of  West 
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Auckland,  Dnrttam.  His  support  of  Pitt  con- 
tinued, and  in  1798,  he  returned  to  office  in  the 
cai»city  of  joint  Postmaster-General.  His  final 
resignation  came  in  1801  when  the  Pitt  minis- 
try collapsed  under  the  clisapproval  o£  the  king 
in  regard  to  their  Irish  pohcy.  The  love  of 
Pitt  for  Auckland's  eldest  daughter  who  later 
married  the  Earl  of  Buckinghamshire  strained 
the  relations  between  Pitt  and  Auckland,  and 
resulted  in  the  latter's  refusal  to  join  Pitt's 
second  ministry.  In  1796  he  was  chosen  to  be 
chancellor  of  Marischal  College.  Besides  the 
pubHcations  already  mentioned,  he  wrote  'HiS' 
tory  of  New  Holland'  (1787),  and  'Remarks 
on  the  Apparent  Circumstances  of  the  War,' 
His  'Journals  and  Correspondence'  were  edited 
by  his  son,  Robert  John,  bishop  of  Bath  and 
Wells  (4  vols.,  lSm-62). 

EDEN,  the  garden  of  paradise.    It  would 


3  completely  bzfHed  conji 
as  the  Garden  of  Eden.  'The  three  coni 
of  the  Old  World  have  been  subjected  to  the 
most  rigorous  search ;  but  no  locality  which  in 
the  sli^test  degree  corresponded  to  the  de- 
scription of  the  first  abode  of  the  human  race 
has  been  left  unexamined.  Philo  Judxus 
(flourished  about  20)  first  broached  the  allegor- 
ical theory  of  interpretation,  teaching  that  para- 
dise shadowed  forth  the  governing  faculty  of 
the  soul,  and  that  the  tree  of  life  represented 
religion,  the  true  means  of  immortality.  Ori- 
gen,  adopting  a  somewhat  similar  view,  regarded 
Eden  as  heaven,  the  trees  as  angeU,  and  the 
rivers  as  wisdom ;  and  Ambrosius  considered 
the  terrestrial  paradise  and  the  third  heaven, 
mentioned  by  Saint  Paul  (2  Cor.  xii,  2-4),  as 
identical.  Luther  taught  that  Eden  was 
guarded  by  angels  from  discovery  and  conse- 
quent profanation  until  the  Deluge,  when  all 
traces  were  destroyed.  Swedenborg,  who  re- 
garded the  first  II  chapters  of  Genesis  as  con- 
stituting a  divine  allegory,  taught  that  Eden 
represented  the  state  of  innocence  in  which 
man  was  originally  created  and  from  which  he 
degenerated  in  consequence  of  the  Fall.  The 
account  given  in  Genesis  of  the  situation  of 
Eden  is  not  such  as  to  enable  us  to  identify  it 
with  any  existing  locality.  It  is  said  to  have 
had  a  garden  in  the  eastern  part  of  it,  and  we 
are  told  that  a  river  went  out  of  Flden  to  water 
this  garden,  and  from  thence  it  was  parted  into 
four  heads,  which  were  called  respectively 
Pison  Gihon,  Hiddekel  and  Euphrates  (Phrat). 
The  Pison  is  said  to  compass  the  whole  land 
of  Havilah ;  the  Gihon  that  of  Ethiopia 
(Cush)  ;  and  the  Hiddekel  to  go  toward  the 
east  of  Assyria.  Of  the  rivers  mentioned  the 
Phrat  of  the  original  seems  to  have  been  cor- 
rectly identified  with  the  Euphrates,  and  the 
name  Hiddekel  appears  elsewhere  in  Scripture 
(Dan.  X,  4)  to  be  applied  to  the  Tigris ;  but  it 
is  impossible  to  say  what  rivers  or  places  were 
meant  by  the  names  Pison,  Gihon,  Havilah  and 
Cush. 

BDEN,  the  principal  river  in  the  county  of 
Cumberland,  England,  rising  in  the  hills  of 
Westmoreland,  near  the  northwest  boundary 
of  Yorkshire;  flows  northwest,  passing  Appleby 
and  Carlisle,  and  empties  into  the  Solway  Firth. 
Total  course,  about  65  miles. 


EDEN  of  AMERICA,  a  fanciful  name 
bestowed  on  the  island  of  Aquidneck,  on  which 
is  situated  the  city  of  Newport,  R.  I.,  on  ac- 
count of  its  great  fertility. 

EDENHALL,  the  ancient  seat  of  the  Mus- 
graves  in  Cumberland,  four  miles  northeast  of 
Penrith,  England.  Here  is  still  preserved  Ihi; 
famous  "Luck  of  Edenhall,"  an  old  paintfd 
glass  goblet,  said  to  have  been  snatched  from 
the  fairies,  od  the  safely  of  which  the  welfare 
of  the  house  depends.  It  is  supposed  to  have 
been  a  chalice,  and  its  leathern  case  bears  i 
sacred  monogram.  Uhland's  well-known  bal- 
lad, 'The  Luck  of  Edenhall,'  and  Longfellnw's 
translation  of  it  has  carried  its  fame  beyond 
the  British  islands. 

EDENTATA,  e-d«n-ts't9  one  of  the  smaller 
orders  of  mammals,  most  of  which  are  found 
in  South  America.  It  includes  the  South 
America  sloths,  ant-eaters  and  armadillos,  and 
two  Old  Worid  groups,  all  of  which  are  char- 
acterized by  an  absence  of  front  teeth,  and  in  a 
few  instances  by  completely  toothless  jaws. 
whence  the  generic  name.  Where  teeth  are 
present  they  are  without  enamel,  and  lack  dis- 
tinct roots,  are  all  alike  and  generally  are  not 
preceded  by  a  set  of  milk  teeth.  These  acimaU 
are  ranked  comparatively  low  in  the  scale  of 
mammals,  not  only  on  account  of  their  deli- 
ciency  in  teeth, but  also  because  their  brainsart 
relatively  small  and  lack  the  convolution  charac- 
teristic of  the  more  highly  developed  orden 
With  two  exceptions,   the  armadillos  and  pati- 

Eolins,  the  Edentata  are  clothed  with  coarse 
air,  and  they  never  are  completely  hairless. 
The  armadillos  are  peculiar  among  mammals,  in 
that  iheir  bodies  are  covered  with  an  armor  of 
bony  plate ;  and  in  the  pangolins  the  entire  body 
is  protected  by  a  coat  of  overlapping,  homj 
scales.  The  typical  edentates  are  the  sloths 
{.Brodxpodida)  the  ani-eaters  {Myrmicip 
phagidir)  and  tie  armadillos  (Dasypodida),  all 
of  which  arc  American]  the  two  groups  in  the 
order,  native  to  Africa  and  Asia,  are  the  pan- 

5olins  (Sgitamala)  and  the  aard-varks  {Tuhuli- 
enlata),  although  Lydekker  questions  the  cor- 
rectness of  placing  the  last  two  among  the 
edentates,  preferring  to  consider  the  present 
and  extinct  forms  as  an  entirely  American 
order.  The  sloths  live  on  vegetable  food  ex- 
clusively, the  other  group  chiefly  on  insects  or 
animal  matter  softened  by  decay. 

Fossil  Edentates, —  Of  the  large  and  nu- 
merous edentate  fauna  which  lived  in  South 
American  during  the  Tertiary  and  Qualeinary 
periods,  some  {Mylodoti,  Megaionyx,  Glvplo- 
don)  spread  to  North  America  during  the 
Pliocene  and  Pleistocene  epochs ;  the  armadillo 
is  still  found  as  far  north  as  the  Mexican  bor- 
der of  the  United  States.  Their  earliest  an- 
cestors were,  perhaps.  North  American,  but 
their  development  vras  exclusively  in  the  south- 
ern ccmtinent  during  most  of  Uie  Tertiao' 
period.  The  earlier  stages  in  their  evolution 
were  less  divergent  from  the  normal  mammals 
than  the  present  edetitates,  and  were  of  small  or 
moderate  siee ;  later  on  they  became  of  huge  sire 
and  very  hi^y  specialiieo.  The  most  remafk- 
able  among  them  were  the  Megatkeriidt. 
ground-sloths,  distantly  related  to  the  modern 
ant-caters  and  true  sloths,  but  terrestrial  animal^ 
very  heavily  proportioned,  with  massive  hind 
quarters  and  tail,  and  ilotnettse  digging  claws; 
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and  the  GlyptodoKts,  rdated  to  armadillos  but 
much  larger,  with  maaiive  UDJointed  carapace 
like  that  of  a  tortoise  and  with  hoofs  instead 
of  claws.  Besides  these  were  numerous  true 
annadillos,  both  lar^  and  small,  some  ancestral 
to  the  modern  species,  others  ol  estinct  races. 
No  fossil  ant-eaters  have  yet  been  discovered, 
and  fossil  trce-sloths  are  almost  equally  un- 
known; but  ihe  fossil  beds  of  South  America 
have  been  so  imperfectly  explored  that  this  fact 
is  not  surprising.  See  Aabd-vabk;  Ant-eatek; 
Armajullo;  Ganooonta;  Glyptodon;  Manis; 
MECATBEKiim ;  Uylown;  StoiB. 

BDKNTON,  N.  C,  town  ajid  county-seat  of 
Chowan  County ;  on  the  Albemarle  Sound 
aear  the  mouth  of  the  Chowan  River;  on  two 
branches  of  the  Norfolk  and  Southern  Rail- 
road; about  90  miles  north  of  Beaufort  and 
115  miles  northeast  of  Raleigh.  Four  steam- 
ship lines  enter  Edenton,  thus  making  it  a  good 
shipping  point  for  the  trade  of  ihe  northeast 
part  of  the  Stale.  The  shallow  waters  of  the 
Albemarle  Sound  are  a  hindrance  to  more  ex- 
tensive shipping.  The  name  given  to  the  town 
^vhen  founded  m  1712  was  Queen  Anne's  Creek, 
tut  this  was  changed  to  Edenton  in  honor  of  a 
governor  of  the  colony,  Charles  Eden.  In  less 
than  one  year  after  the  'Boston  Tea  Parly,' 
on  24  Oct.  1774,  52  housewives  of  Edenton  re- 
solved not  to  assist  in  supporting  England  by 
paying  a  tax  on  tea;  and  they  formed  them- 
selves into  an  organization,  none  of  whose 
members  should  conform  'to  that  pernicious 
custom  of  drinking  tea*  and  "would  not 
promote  ye  weare  of  any  manufacture  from 
England."  In  addition  to  being  first  among 
those  who  held  Revolutionary  tea  parties,  they 
seem  to  have  been  pioneers  m  America  in  the 
formation  of  oi^nizations  for  women.  Its  in- 
dustrial eslablisnments  include  cotlon  mills, 
peanut  factories  and  lumber  mills.  The  herring 
and  shad  fisheries  are  also  important.  A  fish 
hatchery  is  maintained  here  by  the  government. 
The  municipality  owns  the  waterworks  and 
lighting  plants.     Pop.  3,000. 

BDER,  %'Air,  Joseph  Haria,  AuEtrian  chem< 
ist:  b.  Krems  on  the  Danube,  16  March  1855. 
He  taught  pholo-chemistry  at  the  Tcchnica] 
Sdiool,  Vienna,  and  in  1882  was  made  professor 
of  chemistry  at  the  Industrial  School  in  that 
city.  He  has  made  great  contributions  to  the 
development  of  the  art  of  photography,  par- 
ticularly with  reference  to  the  use  of  chloride 
or  bromide  of  silver.  He  also  invented  a  photo- 
meter for  measuring  the  invisible  ultra  violet 
rays  hy  the  oxalate  of  mercury,  and  the  now 
extensively-nsed  arlsio  papers  (chloro-gelatin 
papers).  Among  his  works  are  'Photographte 
aux  se!s  de  chrome' ;  'Etudes  sur  I'action  de  la 
lumiere  colorie'  (1879>  ;  'Manuel  de  photo- 
^aphie'  (1882);  'Die  Momentphotograi^ie  in 
ihrer  An  wen  dung  auf  Kunst  und  Wissen- 
schaft'  (2d  ed.,  1886);  <Arleitun(i  tar  Herstel- 
lung  von  Momentphotographien>  (1887)  ;  'Pho- 
tographie  mit  Bromsilbergelatine'  (i890)  ; 
'System  der  Sensitoraetrie  photographischer 
Tfockenplatten'  (1899-1902) ;  'Bcitrage  lur 
Pholochemie  und  Spektralanalysc,>  with  Valenta 
(1903);  'Alias  typiertSpektien'  (1911).  Hewas 
from  1887  to  1911  editor  of  the  Jakrbuch  fur 
Pholographie  und  Reprodttktionsiechnik. 

EDERSHEIM,  id'ers-him,  Alfred.  EngUsh 
biblical  scholar :   b.  Vienna,  1825 ;  d.  1889.    He 


was  of  Jewish  extraction  and  rccetved  his  edu- 
cation at  the  nniversity  of  his  native  city.  He 
became  a  tutor  in  Pest  and  was  there  con- 
verted to  Christianity  by  John  Duncan.  He 
studied  theology  at  Berlin  and  Edinbui^;  was 
ordained  to  the  Presbyterian  ministry  in  1846 
and  soon  afterward  appointed  to  the  Free 
Church,  Aberdeen,  where  he  continued  until 
185a  Years  later  (1884-^)  he  was  select 
preacher  to  the  University  of  Oxford  and  Grin- 
geld  lecturer  on  the  Septuagint  in  1886-90.  He 
published  'Bible  History'  (7  vols.,  1876-87)  ; 
'Jewish  Social  Life  in  the  Days  of  Christ* 
(1876)  ;  'The  Exodus  and  the  Wanderings  in 
the  Wilderness'  (1876),  and  'The  Life  and 
Times  of  Jesus  the  Messiah'  (18S3),  his  prin- 
cipal work. 

^  Robert  Thaxter,  American  physi- 


vard  Medical  School  1861 ;  served  as  surgeon  in 
the  United  States  navy  1861-65;  was  professor 
of  materia  medics  1870-84,  and  professor  of 
clinical  medidne  1884-86  at  the  Harvard  Medi- 
cal School.  He  was  physician  at  the  Boston 
City  Hospital  1872-86  and  at  the  Garfield  Me- 
morial Hospital,  Washington,  1889-91,  and  resi- 
dent physician  at  the  Adams  Asjium  1891-97. 
Among  his  worics  are  'Nature  and  Time  in  the 
Cure  of  Diseases'  (1868);  'Physiology  and 
Pathology  of  the  Sympathetic  or  Ganglionic 
Nervous  Sy3tem>  (1869)  ;  'Therapeutic  Hand- 
book of  the  United  States  Pharmncopceia' 
(1883);  'Therapeutics  and  Materia  Medica' 
( 1887) ,  and  many  contributions  to  medical 
publications. 

EDESON,  Robert,  American  actor:  b.  New 
Orieans,  La.,  1868.  He  was  educated  in  the 
public  schools  of  Brooklyn  and  made  his  first 
appearance  in  'Fascination'  at  the  Park 
Theatre,  New  York,  in  1887.  Later  he  appeared 
in  'A  Night  Off»;  'The  Dark  Secret'; 
'Incog.,'  an»r  'Under  the  Red  Robe'  in  1906. 
he  was  leading  man  in  'The  Climbers'  and 
starred  la  'Soldiers  of  Fortune'  (1902-04)  ; 
'Ransom's  Folly';  ' Strongheart'  (1905-07); 
'Classmates'  (1907)  ;  'The  Call  of  the  North' 
(1908);  'The  Noble  Spaniard'  (1909);  'Fine 
Feathers'  (1913).  He  also  played  the  role  of 
Ma-Wo-Cha-Sa  in  his  own  play,  'Where  the 
Trail  Divides'   (1910). 

BDBSSA,  the  name  of  two  ancient  dties. 
(I)  The  ancient  capital  of  Macedonia  and  the 
burial  place  of  its  kings,  now  Vodhena.  It  is 
probably  the  same  with  the  still  more  andcDt 
Mgx.  (Z)  An  important  city  in  the  north  of 
Mesopotamia,  which,  subsequent  to  the  estab> 
lishment  of  Christianity,  became  celebrated  (or 
its  theological  schools.  During  the  centuries 
which  were  affected  by  the  Christianizing  of 
Rome,  Edessa  became  the  centre  of  learning  of 
Syria.  (See  Sybia).  The  modem  city  of 
Urfah  or  Orfa  stands  on  the  site  once  occupied 
hs  Edessa.  In  1098,  in  the  first  crusade,  Edessa 
came  into  the  hands  of  Baldwin  I,  but  ultimately 
became  part  of  the  Turkish  empire  in  1637.  It 
was  one  of  the  greatest  four  cities  of  Syria- 
the  other  three  being  Antioch,  Damascus  and 
Nisibis.  The  modern  city  has  a  population  of 
about  30,000,  mostly  Mohammedans.  The  Mo- 
hammedans consider  it  a  sacred  city,  and  main- 
tain  that  Abraham  at   one   time  lived  there. 
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Consult  the  article,  'Edesia  in  Osroene,"  by 
Meyer  (in  PauJy-Wissowa,  'Real-Encydojarfie 
der  klassischen  Altertumswissensdiaft,'  Stutt- 
gart. 1905). 

EDFU,  ed'foo,  Egypt,  town  situated  on  die 
Nile,  54  miles  southeast  of  Thebes.  It  con- 
tains the  remains  of  two  temples,  the  larger  of 
which  is  the  best  preserved  monument  of  its 
kind  in  Egypt.  It  was  founded  by  Ptolemy  III 
Philopator  more  than  two  centuries  before 
Christ  and  added  to  by  his  successors  down 
to  Ptolemy  XIII  Dionysus,  a  period  of  170 
years.  The  genera!  plan  of  the  temple  re- 
sembles that  of  Dendera.  Its  length  is  451  feet, 
the  breadth  of  its  facade  is  250  feet.  Its  en- 
trance is  by  a  gateway  SO  feet  high,  between 
two  immense  truncated  pylons,  37  feet  wide  at 
tbe  base  and  115  feet  high,  the  whole  surface 
covered  with  sculptures  and  inscriptions  in  low 
relief.  This  splendid  facade  is  visible  from  a 
great  distance  and  is  one  of  the  most  com- 
manding sights  in  the  Nile  valley:  Passing 
through  this  entrance,  a  court  is  reached  161 
feet  long  and  140  feet  wide,  enclosed  by  a 
splendid  colonnade  of  32  columns  of  every 
variety  of  capital,  and  surrounded  b)|  walls  be- 
tween which  and  the  pillars  there  is  a  stone 
roof,  fonning  a  covei«d  portico.  From  this 
court  opens  a  hypostyle  hall  of  18  columns, 
joined  by  an  intercoluronal  screen,  through 
which  access  is  obtained  to  an  inner  hall  of  12 
columns,  leading  to  the  sanctuary,  where  a 
^reat  monolith  of  Kray  granite  was  evidently 
mtendcd  to  encage  the  hawk,  the  sacred  emblem 
of  Hor-Hnd,  the  local  Horns,  to  whom  the 
temple  was  dedicated. 

The  sanctuary  and  surrounding  chambers, 
together  with  the  outer  and  inner  halls,  are  sep- 
arated by  an  open  corridor  from  the  outer  wall 
of  the  temple,  and  both  sides  of  this  passage  are 
covered  with  elaborate  reliefs  and  numerous 
inscriptions,  which  present  a  sort  of  encyclo- 
pedia of  ancient  Egyptian  geography,  ritual 
and  ecclesiastical  topography,  with  calendars  of 
feasts,  lists  of  divinities  in  the  various  names 
and  cities,  and  even  a  species  of  church  direct- 
ory, including  the  names  of  singers  and  other 


o  chambers.  Previous  to  1860,  both  i 
temple  were  inlaid  with  rubbish,  fallen  stone, 
etc  Nomad  Arabs  built  lean-to  sheds  against 
the  walls  until  llariette,  with  the  consent  of  the 
Khedive  had  all  these  disfigurements  removed 
and  established  a  semblance  of  order,  Considt 
Marietle,  'Monuments  of  Upper  Esryp''  (Lon- 
don 1877)  ;  Breasted,  'Ancient  Records  of 
Egypt'  (Chicago  1907),  The  manufactures  of 
Edfu  at  present  are  blue  cotton  cloths,  and 
earthenware  similar  to  the  ancient  Egyptian 
pottery.    Pop.  2,500. 

EDGAR    («The  Peaceable'),  one  of  the 


ceeded  to  the  throne  in  95S,  and  managed  the 
civil  and  military  affairs  of  his  kingdom  with 
great  vigor  and  success.  He  maintained  a  body 
of  troops  to  control  the  mutinous  Northum- 
brians, and  repel  the  incursions  of  the  Scots, 
and  fitted  out  a  powerful  navy  to  protect  his 
subjects  from  the  Danes.  During  the  reign  of 
Edgar,  wolves  were  nearly  extirpated  from  the 
southern  parts  of  the  island,  by  exchanging  a 


tribute  from  Wales  for  payment  in  the  heads 
of  these  animals.  He  married  Elfri,  daughter 
of  the  Earl  of  Devonshire,  in  965.  It  was  dur- 
ing his  reign  that  Dunstan  (q,v.)  was  primate 
of  En^and.  He  died  in  975,  and  was  succeeded 
by  his  son,  Edward  the  Martyr. 

EDGAR,  Sir  James  David,  Canadian  states- 
man and  author ;  d.  Hatley,  province  of  Quebec, 
10  Aug.  1841 ;  d.  1899.  He  was  admittetTto  the 
bar  of  Ontario  1864.  In  1872  he  was  elected  to 
the  Dominion  Parliament ;  served  in  1874  on  an 
imsticcessful  mission  to  British  Columbia  on  the 
dispute  between  that  province  and  the  Dominion 
as  to  the  terras. of  construction  of  the  trans- 
continental railway;  and  was  elected  speaker  of 
the  Commons  in  1896.  He  was  the  author  of 
'The  White  Stone  Canoe>  (18K0;  'This  Can- 
ada of  Ours  and  Other  Paems>  (1893),  etc 

EDGAR  ATHELING,  Anglo-Saxon  prince: 
b.  Hungary  about  10S7;  d.  toward  the  end  of  the 
11th  century.  He  was  a  grandson  of  Edmund 
Ironside,  and  his  life  may  be  epitomized  as  a 
series  of  abortive  altemfts.  Selected  by  Ed- 
ward the  Confessor  as  his  prospective  heir,  he 
was  kept  out  of  the  throne  by  William  the  (Con- 
queror (1066);  having  twice  engaged  in  the 
northern  revolts  against  the  Normans,  he  was 
twice  compelled  to  take  refuge  in  Scotland,  with 
Malcolm  Canmore,  who  married  Edgar's  sister, 
Margaret;  then,  embracing  the  cause  of  Robert, 
Duke  of  Normandy,  against  William  Rufus,  he 
was  driven  away  (IWl)  from  the  duchy  to 
Scotland;  then  he  embarked  (1099)  in  a  boot- 
less crusading  expedition  to  the  East ;  and 
finally  was  taken  prisoner  at  Tenchebrai  (1106) 
lighting  for  Duke  Robert  against  his  brother 
Henry  I,  Almost  the  only  successful  achieve- 
ment of  his  life  seems  to  have  been  that  of 
reseating  his  nephew  Edear  on  the  throne  of 
Scotland  (1097),  which  had  been  usurped  by 
Donald  Bane.  His  last  days  were  spent  in 
obscurity;  the  date  of  his  death  is  not  precisely 
known.  Consult  Freeman,  'History  of  dx 
Norman  Conquest>  (Vols.  Ill-V,  Oxford  1873). 

EDGARTOWN.  Mass..  town,  county-seat 
and  port  of  entry  of  Dukes  County;  situated 
on  the  eastern  shore  of  the  Island  of  Martha's 
Vineyard,  27  miles  southeast  of  New  Bedford. 
At  present  it  is  a  summer  resort,  but  it  was 
once  a  whaling  station  of  importance.  The  town 
was  settled  in  1642  and  was  incorporated  in 
1671.  Its  harbor  is  small  but  well- sheltered.  It 
contains  a  Carnegie  library.  Pop,  1,191.  Con- 
sult Banks,  'History  of  Martha's  Vineyard' 
(Boston). 

BDGCUHBE,  ij'ctim.  Sis  Edwaid  Robert 
Pearce,  English  traveler:  b.  13  March  1851. 
He  was  educated  at  Cambridge,  was  mayor  of 
Dorchester  1891,  and  sheriff  of  Cornwall  1896. 
He  has  published  'Zephyrus,  or  Travels  in 
Braiil  and  on  the  river  Plata'  (1887);  <Bas- 
tiat's  Popular  Fallacies'  (4d»  ed.,  1893)  ;  'Popu- 
lar Fallacies  Regarding  Bimetallism'  (1896); 
'The  Parentage  and  Kinsfolk  of  Sir  Joshua 
Reynolda>   (1«1),  etc 

EDGE,  Walter  Evans,  American  public  of- 
ficial :  b.  Philadelphia,  Pa.,  20  Nov.  1873.  He 
was  educated  in  the  public  schools  and  began 
life  as  a  printer's  'devil*  on  the  Atlantic  Re- 
view of  Atlantic  City,  N,  J.  _Later  he  estab- 
lished a  national  and  international  advertising 
agency,  acquired  the  proprietorship  of  the  At- 
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lantic  Citf  Daily  Preti  &nd'thc  Evetnng  Urtion 
of  tlu.t  atj".  He  also  became  identified  with 
bantdng'  and  other  tines  of  business.  In  1897- 
99  he  was  jonroal  cleric  of  the  Senate  of  New 
Jersey  and  from  1901  to  1904  served  as  secretary 
of  th^t  body.  In  1904  he  was  s  Repnblkan 
presidential  elector  and  in  1908  was  alternate 
de1egBte-at~larKe  to  the  Republican  National 
Convention  at  Cinuvo.  In  1909  he  became  a 
member  of  the  Assembly  of  New  Jersey  and 
Served  two  terms  in  'the  Senate,  from  1910  to 
1916,  becoming  Repubhcan  leader  in  1912  and 
president  of  the  Senate  in  1916.  He  was 
chairman  of  the  economy  and  efficiency  com- 
snission  and  a  leader  in  securing  passage  of 
the  Workmen's  Compensation  Act  and  the 
Central  Purchasing  Bureau  Act.  During  the 
Spanish' Am  ericas  War,  Mr.  Edge  served  as 
second  lieutenant  in  the  4th  New  Jersey  Volun- 
teer Infantry  and  afterwards  was  made  captain 
in  the  Third  Regiment  of  the  New  Jersey 
National  Guard.  For  the  term  1917-20  Mr. 
Edge  was  governor  of  New  Jersey. 

EDOEHILL,  ej'hil,  England,  an  eminence 
in  Warwickshire,  12  miles  south  of  Warwick. 
On  its  northern  slope  was  fought  the  first  battle 
of  the  civil  war,  Sunday,  23  Oct.  1624,  between 
the  Royalists  under  Charles  I  and  the  forces 
of  the  Parliament  under  the  Earl  of  Essei.  It 
was  an  indecisive  engagement. 

EDGBWORTH,  ej'werth,  Maria,  English 
novelist :  b.  Hare  Hatch,  near  Reading,  Berk- 
shire, 1  Jan.  1767;  d.  Edgeworthtown,  Ireland, 
21  May  1849.  In  1782  her  father,  Richard 
Lovell  Edge  worth,  succeeded  to  the  fariiily  es- 
tate of  Edgeworthtown,  in  the  county  of  Long- 
ford, Ireland,  and  thither  he  proceeded  and  took 
ap  his  abode.  In  1802  she  established  her  posi- 
tion as  an  author  by  her  'Castle  Rackrent,'  a 
novel  of  Irish  life,  in  which  the  manners  and 
of    a    by-gone    generation    are    most 
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<Ennui>  (1809);  'The  Absentee*  (I8T2): 
'Ormond'  (1817).  About  1803-04  she  beaan  to  . 
write  stories  with  pointed  moraU,  both  for 
children  and  adults.  Among  these  may  be  men- 
tioned 'Moral  Tales'  ;  'Popular  Tales'  ;  'Tales 
of  Fashionable  Life';  The  Parents'  Assistant,' 
a  collection  of  tales  for  children,  and  the  wetl- 
Icnown  series  of  'Early  Lessons';  'Harry  and 
Lut^' ;  'Frank';  and  'Rosamond.'  Belonging 
to  the  class  of  regular  novels  are  'Belinda' 
(1804);  'Leonora'  (1806);  'Patronage'  and 
'Harrington.'  Miss  Edgeworth's  lively  style 
and  vivid  imagination  made  her  extremely  popu- 
lar in  her  day.  In  her  pictures  of  Irish  and 
English  life  she  was  the  precursor  of  the  genre 
literature  of  the  succeeding  ^neration.  But  her 
ttrong  tendency  to  moralize  has  led  to  her 
eclipse  in  popular  favor.  It  is  on  the  excellence 
of  her  vivid  representation  of  the  life  of  her 
generation  that  her  place  in  literature  is 
justly  based.  (See  Castle  Rackrent).  C/msult 
Ritchie,  Thackeray  Anne,  'Book  of  Sibyls' 
(1883);  Zimmem,  'Life  of  Maria  Edgeworth' 
0883) ;  Howells,  W.  D.,  'Heroines  of  Fiction' 
(New  York  1901)  ;  Hill.  'Maria  Edgeworth  and 
her  Circle'  (New  York  1910). 

EDOREN,  Aiuw  Charlotte  LefBer,  an 
Sha-I5t't;  lel-ler  (d'grSn,  Swedish  novelist  and 
dramatist:  b.  Stockhohn,  1  Oct.  1849;  d.  Naples, 
24  Oct.  1892.     A  vohime  of  short  tales,   'By 


Chance >  and  the  dramas,  'The  Actress';  'The 
Curate,'  were  a  great  success  anonymously; 
and  she  then  put  her  own  name  to  three  success- 
ive volumes  of  short  stories  called  'From  Life.' 
followed  by  'A  Summer'Story' ;  'Woman  airf 
Erotism*  and  many  others.  'Ideal  Women'; 
'The  Struggle  for  Happiness';  and  'A  Resell* 
ittg  Angel '  (the  most  successful  of  her  plays), 
are  notable  among  her  later  dramas.  (Consult 
Key,  Ellen,  'Life  of  Edgren'   (1893). 

KDHEM  PASHA,  pash-i'  or  pash'i,  Tur- 
kish soldier  and  statesman :  b.  Chios,  1813,  of 
Greek  parentage;  d.  1893.  He  studied  in  Paris, 
and  on  returning  to  Turkey  was  attached  to 
the  staff  of  the  army  with  the  rank  of 
captain,  rapidly  attained  that  of  colonel, 
and  was  appointed  a  member  of  the  (^suncil  of 
Mines  at  me  time  of  its  formation.  Having 
been  appointed  aide-de-camp  to  the  Sultan  in 
1849,  he  soon  was  placed  at  the  head  of  His 
Majesty's  household  troops.  In  1856  he  resigned 
the  functions  which  he  had  fulfilled  at  the  pal- 
ace, and  was  appointed  a  member  of  the  council 
of  the  Tanzimat,  and  afterward  Minister  of 
Foreign  Affairs,  with  the  rank  of  muchir.  Sub- 
sequently he  played  an  important  part  in  Ae 
affairs  of  his  country,  where  he  was  nominated 
president  of  the  council  of  state.  He  was  also 
for  some  time  Ambassador  at  Berlin.  At  the 
conference  of  Constantinople  (1876-77)  he 
acted  as  the  second  Turkish  Pleniootentiary,  and 
was  appointed  to  succeed  Midnal  Pasha  U 
grand  vizier,  S  Feb.  1877.  Ftom  1879  to  1883  he 
was  Ambassador  at  Vienna, 

EDHEM  PASHA,  Turkish  soldier :  b.  18S1 ; 
d.  1909.  In  1877  he  held  the  rank  of  colonei  in 
the  Turkish  army  and  rose  rapidly  during  the 
war  with  Russia.  He  was  appointed  governor- 
general  of  the  Vilayet  of  Kossowo,  and  was 
later  made  adjutant-general  and  field  marshal. 
In  the  war  with  Greece  (1896-97)  he  had  the 
chief  command  of  the  Turkish  army.  In  three 
weeks  he  collected  an  army  of  SS,000  men,  met 
and  defeated  the  Greeks  at  Maluna  Pass,  in- 
vaded Thessaly  and  occupied  Larissa.  In  this 
campaign  he  displayed  great  skill  as  a  com- 
mander and  was  no  less  successful  in  organizing 
the  sanitary  and  hospital  services  of  his  armies. 

EDICT,  a  public  proclamation  of  laws  made 
by  a  ruler  or  superior  magistrate.     In  ancient 


trance  upon  oflice,  the  principles  by  which  [hey 
should. conduct  their  administration.  This  was 
done  particularly  by  the  sediles,  who  superin- 
tended buildings  and  markets,  and  by  the  prx~' 
tors,  as  supreme  judges.  These  annual  procla- 
mations, by  whKh  the  deficiencies  of  the  general 
statutes  were  supplied,  and  the  laws  were 
adapted  to  the  peculiar  wants  of  the  perio^ 
gradually  acquired  a  certain  permanency,  as  each 
officer  retained,  unaltered,  most  of  the  regula- 
tions of  his  predecessor  (_edictum  Iralatitium) ; 
and  they  became,  in  fact,  the  source  of  that 
branch  of  Roman  law  which,  being  founded  oft 
the  official  authority  of  the  authors,  was  called 
jui  honorarium,  and  was  opposed  to  the  strictly 
formal  law,  jus  civile.  However,  according  to 
Roman  jurists  these  usually  indirect  fornja  of 
legislation  had  their  object  in  rendering  the  civil 
law  more  expedient  to  the  public  welfare,  and 
always  received  the  seal  of  the  people's  »ip~ 
proval.    Edicts  were  sometimes  made  for  si 
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q^al  occasion,  in  which  case  they  were  called 
tdicta  repentina.  It  was  aRainst  the  abuse  of 
this  kind  of  edicts  that  the  Lex  Cornelia  in  67 
B.C.  was  directed.  Those  which  were  applicable 
in  all  cases  during  the  tenure  of  ofiice  of  the 
magistrate  who  issued  them  were  called  edieta 
perpetaa.  The  name  of  edktum  perpetuum  was 
also  given  to  a  collection  and  arrangement  of 
the  clauses  which  the  praetors  were  accustomed 
to  put  into  tbeir  annual  edicts,  made  under  the 
EJnpcror  Hadrian  by  Salvius  Julianus  about  131 
A.D.  What  the  exact  nature  of  the  work  thus 
done  by  Julianus  was  is  not  known,  but  the  edict 
prepared  by  him,  and  sanctioned  by  Imperial  au- 
thority, had  unquestionably  a  special  force,  and 
it  is  likely  that  it  restricted  in  future  the  right 
enjoyed  by  magistrates  of  issuing  edicts,  to  such 
cases  as  were  not  provided  for  in  the  edict  of 
Julianus.  ^Pnlj;^  a  ''w  f ragnjents  of  the  anripnt 

1733).    See  Cim  Law. 

EDICT  OF  NANTES,  a  decree  of  Henry 

IV.  king  of  France,  published  13  April  1598,  by 
which  he  conceded  to  the  Huguenots,  or  Protes- 
tants of  that  kingdom,  toleration  for  tbeir  rdi- 
gious  beliefs,  teachings  and  practices;  freedom 
of  public  worship  and  liberty  to  erect  churches, 
except  at  Paris  and  the  royal  residences,  and  to 
maintain,  the  four  Protestant  universities  of 
Saumur,  Montauban,  Montpellier  and  Sedan: 
admission  as  members  to  the  parliament  of 
Paris  and  the  right  to  special  chambers  in  the 
parliaments  of  Grenoble  and  Bordeaux;  further. 


gross  at  La  Rocoelle  confiscated  all  the  prop- 
erly of  the  Roman  Catholic  churches  and  con- 
stituted throughout  France  a  military  and  civil 
organization  for  Huguenot  ends. 

Before  the  formal  revocation  of  the  Edict  of 
Nantes  the  liberties  of  the  Protestants  were 
largely  restricted  by  partial  acts  of  revocation, 
which  precluded  them  from  olHce  in  the  govern- 
ment, from  membership  in  trade  corporations, 
etc.,  and  from  marriage  with  Roman  Catholics. 
The  edict  was  formally  revoked  by  a  decree  of 
Louis  XIV,  18  Oct.  1685.  It  ordered  the 
churches  of  the  Huguenots  to  be  destroyed,  for- 
bade the  holding  of  religious  meetings  and  of 


I   of  goods;   banished 
ters;  ordered  the  children  of  Protestants  to  be 
baptized  and  brought  up  as  Roman  Catholics. 

EDINBURGH,  ed'in-bur-u  (Edinboro).  the 
metropolis  of  Scotland  and  one  of  the  finest 
cities  in  the  British  Isles,  is  built  on  ridges  and 
hollows  that  run  east  and  west.  It  is  pictur- 
esquely situated  on  the  southern  shore  o£  the 
Firth  of  Forth,  47  miles  east  of  Glasgow,  and 
400  north  of  London.  From  the  Finh  the 
ground  slopes  somewhat  unevenly  upward  to 
the  top  of  the  Castle  Rock,  438  feet  above  sea 
level.  The  Central  Ridge,  which  constituted 
the  site  of  the  old  town,  is  terminated  on  the 
west  by  the  Castle  Rock,  and  by  Holyrood 
Palace  on  the  east.  Arthur  Sea  (822  feet 
high)  overlooks  the  whole  of  the  eastern  and 
southern  part  of  the  city,  and  between  it  and 
the  Palace  are  the  elevations  known  as  Salis- 
bury Crags.  The  new  town  lies  between  the 
old  town  and  the  sta.  The  houses,  streets. 
squares  and  gardens  are  all  handsome,  bnilt  oi 


beautifully  dreucd  freestone  found  in  the 
neij^bortiood  of  the  city.  The  principal 
streets  of  the  new  town  are  Pnnces  street, 
George  street  and  Queen  street,  running  paral- 
lel with  each  other, 

GeolO|ical  Fomutiofi. —  The  geological 
formation  upon  which  Edinbni^  is  built  is  of  a 
very  interesting  character.  The  rodcs  which 
underlie  the  town  belong  to  the  lowest  divisions 
of  the  carboniferous  system,  hut  here  and  dieiv 
in  the  neighborhood,  such  as  in  the  rocks  of 
the  Pentlands,  Blackford  Hill,  and  a  portion  of 
Arthur  Seat,  there  are  several  veins  of  igneous 
rock.  The  district  has  always  been  an  inter- 
esting one  for  the  geologist,  and  several  writ- 
ers of  standing  have  dealt  with  the  subject 
among  whom  may  be  named  —  Hutton,  Play- 
fair,  Forbes,  Millar,  McLaren  and  Geikie, 

Principal  Buildings,  Galleriei,  Museumt, 
ate — In  Princes  street  there  are  some  notable 
buildings,  and  on  the  Mound  connecting;  it  widi 
the  old  town  is  the  National  Gallery,  while  near 
at  hand  to  the  east  is  the  Scott  Monument.  The 
old  town  has  suffered  very  much  at  die  hands 
of  the  improver,  but  there  are  still  Moses,* 
'lands,"  and  "wynds,"  which  are  interesting  to 
the  visitor.  From  the  Castle  to  Holyrood 
House  there  is  one  continuous  street,  known  at 
different  parts  as  the  Lawnmarket,  the  Hi^ 
street,  and  Canongate.  It  is  upward  of  a  mile 
in  length,  and  is  frequently  termed  'The  Royal 
Mile."  Among  the  notable  buildings  in  and 
around  this  'Royal  Mile"  arc  the  Tolbooth 
Church,  the  meeting  place  of  the  General  As- 
sembly of  the  Church  of  Scotland;  the  United 
Free  Church  Assembly  Hall,  Saint  Giles'  Cathe- 
dral, Parliament  House,  the  Advocates'  Library, 
the  Signet  Library,  and  the  municipal  buildings. 
The  'Tran  Church  is  at  the  junction  of  South 


,  the  great  Refora 


while 


1  the  right 


by  the  Regent  Murray,  in  the  garder  .  .  __ 
.  stood,  till  ouite  recently,  a  tree  said  to  have 
been  plantea  by  Queen  Mary.  In  the  gardea  is 
still  existing  a  summer-house  where  it  is 
averred  the  Treaty  of  Union  was  s^ed. 
There  are  other  interesting  buildings  in  the 
Canongate,  such  as  the  Tolbooth  and  Queens- 
berry  House.  To  the  north  of  the  'Rojnl 
Mile*  diere  are  such  buildings  as  the  Bank  of 
Scotland  in  Bank  street,  and  the  Scotsman 
Buildings  in  North  Bridge.  From  the  bead  of 
the  Canongate  a  particularly  good  view  can  be 
had  of  the  Calton  Hill,  with  its  Nelson  Monu- 
ment and  the  never-to-be-finished  National 
Monument.  To  the  south  the  public  buildings 
in  George  IV  Bridge  aie  the  County  Buil^ngi, 
the  Sheriff  Court-house,  and  the  Public  Librarr 
(the  latter  ert^ed  in  1387  at  a  cost  of  £50.000; 
given  by  Andrew  Carnegie ;  total  stock  now  is 
165,000  volumes)  ;  while  in  Chambers  street 
there  is  the  Royal  Museum  of  Science  and  Art, 
the  Heriot  Watt  College,  and  the  University 
(q.v.).  Near  at  hand  are  the  Students'  Union, 
M'Ewan  Hall,  Heriot's  Hospital,  and  the  Royal 
Infirmary,  all  of  which  are  distinctive  btuldings. 
The  Castle  contains  accommodation  for  2,000 
soldiers,  and  the  Armory  has  places  for  3(^000 
stands  of  arms.  The  regalia  of  Scotland  is 
kept  in  an  apartment  by  itself.  Another  attrac- 
tion to  visitors,  besides  tins,  is  Queen  Uary's 
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TCiom,  which  is  visited  aimually  by  Iftrge  num- 
bers. Holyrood  Palace  and  Abbey  stand  ai 
the  east  terminatioii  of  the  "Royal  Mile,"  and 
[he  fortner  is  only  now  used  on  the  occasion  ot 
the  visit  of  the  royai  conunissioner  to  the  gen- 
eral assembly.  It  was  begun  by  James  IV  near 
the  end  of  the  15th  century,  suffered  destruc- 
tion in  Hertford's  invasion  in  1544,  with  the 
exception  of  portions  built  by  James  V  iu  1528; 
was  destroyed  by  iire  during  the  Cromwellian 
occupation*in  1650;  and  the  greater  portion  of 
the  present  building  dates  only  from  the  time 
of  Charles  Second.  The  apartments  occupied 
by  Queen  Mary  are  in  the  northwest  corner  of 
the  building,  and  in  very  nearly  the  same  state 
as  that  in  which  they  were  left  by  that  unfor- 
tunate princess.  The  Abbey  is  supposed  to 
have  been  founded  by  King  David  1  in  1128; 
it  suffered  at  the  hands  of  the  English  in  1544 
and  from  the  iconoclastic  teal  of  the  refonners 
about  1558;  in  1688  the  chapel,  which  had  again 
been  set  apart  for  worship  in  accordance  with 
Roman  rites,  was  completely  destroyed  by  a 
Protestant  mob.  Other  interesting  buildings 
are  the  Royal  Museum  of  Science  and  Art,  too 
National  Portrait  Galleiy  and  Antiquarian 
Museum  in  Queen  street:  Fettes  College,  Daniel 
Stewart's  College,  and  the  Cathedral  of  Saint 
Mary  (Episcopal).  Saint  George's  Church  in 
Charlotte  square  is  a  notable  modern  ecclesias- 
tical building.  Along  with  the  University  the 
more  prominent  educational  institutioni  are  the 
New  College,  the  School  of  MetUcitie,  Heriot- 
Watt  College,  Fettes  College,  the  High  School, 
the  Academy,  Daniel  Stewart's  College,  ana 
George  Watson's  Collie.  The  southern  part 
of  the  city  is  modern,  but  extends  now  to  the 
foot  of  the  Pentland  Hills,  includii^  the  Braid 
hills,  the  golf  course  of  which  is  one  of  the 
best  inland  courses  in  Scotland. 

UuiufacturcB,^ — The  principal  manufactures 
in  Edinburgh  are  printing,  type- founding, 
coach  building,  aJe  brewing,  and  cabinet-mak- 
ing. It  is  the  seat  of  the  principal  government 
departments  for  Scotland,  and  the  headquarters 
of  the  book  trade. 

Govemtnent.-^The  town  council  consists  of 
lord  provost,  magistrates  known  as  bailie*, 
treasurer,  a  dean  of  guild,  and  41  ordinary 
councillors.  Edinbui^  was  a  royal  burgh  as 
early  as  the  time  of  David  the  First,  its  desig- 
nation at  that  time  beitK  Edwinesburgh.  The 
outlying  suburb  of  Portobello  on  the  northeast 
was  added  in  1896. 

Railwaya, —  The  two  principal  railways  con- 
necting Edinburgh  with  other  parts  of  the 
country  are  the  Caledonian  and  North  British 
railways.  There  are  25  miles  of  cable  tram- 
ways tbroupihout  the  city.  The  system  has 
been  municipally  owned  since  1893;  and  in 
1910  a  beginning  was  made  with  an  overhead 
electric  system  in  one  of  the  suburbs.  To  this 
system  there  was  at  one  time  a  rootcl  aver- 
sion, due  to  a  desire  to  preserve  the  amenity 
of  Princes  street;  but  on  the  expiry  of  tbe 
present  operating  company's  lease  in  1919.  it  U 
certain  tliat  the  whole  system  will  be  electrified. 


most  successful  in  the  Kingdom.  Not  only  is 
the  public  supplied  on  an  extensive  scale,  but 
all  the  private  houses  of  the  modem  parts  of 
the  town  have  electricity  as  the  domesdc  tight. 


Parks. —  Edinbor^  is  jrarticulaily  well  oS 
with  open  spaces,  llie  King's  Park,  including 
Arthur  Seat,  Salisbury  Crags,  etc.,  is  one  oi  tbe 
most  handsome  in  the  Kin^(k>m,  allhoi^  very 
little  is  done  to  adorn  it  either  by  tbe  govern- 
ment or  the  local  authority.  The  Braid  HiiU 
and  Blackford  Hill,  on  tbe  latter  of  which  is 
the  Royal  Observatory,  are  picturesque  resorts 
in  the  summer  time,  while  in  the  very  centre 
of  the  town  there  are  the  Calton  Hill,  East  and 
West  meadows  and  firuntsfield  links.  Invor- 
leith  Park  on  the  north,  and  Saughton  Park  on 
the  western  outskirts,  are  recent  additions  — 
the  latter  a  noteworthy  one,  A  fine  zooloaical 
garden  has  been  opened  on  Constorphine  Hill, 
west  of  the  city. 

Climate. —  Robert  Louis  Stevenson,  who  was 
constitutionally  ill  adapted  for  the  bracing  and 
somewhat  rigorous  climate  of  his  native  city, 
has  said  that  Edinburgh  "^ays  cruelly  for  her 
high  seat  in  one  of  the  vilest  climates  under 
heaven,*  and  has  described  the  east  winds  that 
prevail  in  spring  as  making  of  the  city  a 
•meteorological  purgatory.*  Despite  these 
Strictures  the  city  is  a  healthy  one,  with  an 
annual  mean  temperature  of  47  P.,  and  a  rain- 
fall of  27  inches. 

Churches.— Edinburgh  is  noted  for  its 
churches.  It  is  distinctively  a  Presbyterian 
city,  there  being  in  connection  with  the  Church 
of  Scotland  some  46  churches,  and  with  the 
United  Free  Church,  about  66. 

Population.— The  population  in  1901  was 
316,479;  in  1911,  320,318.  The  ratable  value  of 
the  city  in  1915-16  was  $16,633,100, 

Charitable  Institutiona  and  Libraries,^ 
Among  benevolent  institutions  are  the  Royal 
Infirmary ;  Donaldson's  Hospital ;  Deaf  and 
Dumb  Institution ;  Royal  Blind  Asylum  and 
many  others.  There  are  four  large  libraries 
situated  in  the  centre  of  the  old  town :  the  Ad- 
vocates' Library,  550,000  volumes,  the  Univer- 
sity Library^the  Library  of  Writers  to  the 
Signet,  110,000  voltimes,  and  the  Public  Library. 

History, —  Tbe  history  of  the  city  is  largely 
the  history  of  Scotland.  Before  tbe  llth  cen- 
tury it  did  not  fipure  more  than  as  a  fortified 
towUj  but  in  the  time  of  David  I  it  begins  to  be 
mentioned  in  charters  under  tbe  name  of 
Edwin'sburg.  In  1128  the  Abbey  of  Holyrood 
was  founded  by  David  I  and  between  it  and 
Edinburgh  was  the  Canongate,  which  had  a 
separate  municipal  authority  down  to  1856,  The 
old  wall  of  die  city  is  said  to  have  been  buitt 
in  1450,  and  was  extended  after  the  battle  of 
Flodden  in  1513.  The  English  under  Hertford 
in  1544  burnt  the  dty  to  tbe  ground,  with  the 
exception  of  Saint  Giles  Cathedral,  and  17 
years  later,  Mary,  on  her  return  from  France, 
took  up  her  residence  at  Holyrood  Palace. 
The  modem  history  of  tbe  town  is  more  asso- 
ciated with  literature  than  with  commercial  and 
industrial  enterprise. 


butih'  (1758);  Crauford's  'History  of  the 
University  of  Edinburgh'  (1808);  Bower's 
'History  of  the  University  of  Edinburgh' 
(1817);  Chambers'  'Traditions  of  Edinbur^' 
(1834);  Steven's  'Heriot's  Hospital' ;  Wilson's 
'Memorials'  (1890)  ;  Grant's  'Old  and  New 
Edinburgh';  and  'Burgh  Record  Society  Pub- 
lications'; Williamson,  'Edinburgh:  An  His- 
torical and  Topogra^ical  Account  of  the  City* 
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(1906>;   Bbulde,    'Edinburgh  at  the  Time  of 

the   Occupation    of    Prince    Charlea'     (Vol.    II 
of  Old  Edinburgh  Club's  Publications,  1909); 
Geddie,      'Romantic     Edinburgh' ;     Fulleylove 
and    Masson,     'Edinburgh    Painted    and     De- 
icribed*    (1905);    Watkeys,    'Old    Edinburgh' 
(1913);  Wierber,  'Story  oi  Edinburgh  Castle' 
(1913)  ;  and  for  its  antiquities  the  annual  voU 
tunes  of  the  Old  Edinburgh  Club  from  1907. 
Hew  Morrison, 
Chief  Librarian,  Edinburgh  Public  Library. 
D.  5.  Douglas, 
Editorial  Staff  of  The  Americana. 

EDINBURGH,  University  of,  the  youngest 
of  the  four  Scottish  universities,  was  originally 
known  as  "the  College  of  Edinburgh,"  or  "the 
Town's  College,'  having  been  founded  in  1583. 

King  James  VI,  in  1582,  gtanted  to  the 
town  council  of  Edinburgh  a  charter,  confer- 
ring upon  that  body  certain  powers  and  privi- 
leges, and  under  this  charter  the  Town's  Col- 
lege, which  afterward  became  known  as  "the 
College  of  James  Vl,"  was  founded  by  the 
town  council  as  a  degree-conferring  instilU' 
tion,  and  the  Universihr  of  Edinbur^  re- 
mained under  the  control  of  the  town  council 
until  1858,  when,  by  the  Universities  Act,  all 
the  universities  of  Scotland  were  made  prac- 
tically autonomous.  From  1858  to  1889,  the 
senatus  academicus  (that  is  to  say,  the  prin- 
cipal and  the  professors)  was  the  governing 
body  of  ^e  university,  but,  by  the  Universities 
(Scotland>  Act  of  1889,  the  university  court 
became  the  governing  body,  having  full  con- 
trol of  all  the  property  belonging  to  the  vni- 
versity.  The  senaius,  however,  still  regulates 
the  teaching  and  discipline  of  the  university, 
The  university  court  consists  of  the  rector 
(the  chosen  representative  of  the  undergrad- 
uates) ;    the    principal ;    the    lord    provost    of 

Edinburgh  for  the  time  being;  three  - — 

nominated   by   the   chancellor,   the    re 

the  town   council,   respectively;   four 

elected  by  the  general  council;  and  four  assess- 
ors elected  by  the  senatus. 

The  university  has  six  faculties,  videlicet  — 
divinity,  law.  meiUcin^  arts  science  and  music, 
each  presided  ovei  by  a  dean  elected  by  the 
i^)arate  faculties.  In  1918  an  ordinance  con- 
stituting a  degree  in  commerce  (B.  Com.) 
received  the  consent  of  the  Privy  Conitcil, 
Lcndon. 


versity  court,  the  proiessors  and  the  graduates. 
The  council  does  not  exercise  any  direct  contrtd 
in  the  government  of  the  university,  but  'may 
make  reports  to  the  university  court  on  all 
matters  affecting  the  well-being  and  proiperily 
of  the  university,  and  the  university  court  shall 
consider  the  same,  and  return  to  the  council 
their  deliverance  thereon.*  The  general  coun- 
cil, together  with  the  general  council  of  Saint 
Andrews  Umversity,  return  a  member  of 
Parliament,  who  represents  the  two  uiivcrsities 
jointly.  The  chancellor  of  the  university  is 
appointed  for  life  by  the  general  council,  and 
acts  as  president  of  that  body.  The  general 
council  is  represented  on  the  university  court 
by  four  assessors  elected  every  four  years,  two 
retiring  biennialty. 

A   students'    representative   council,   elected 
annually,  was  founded  in  1884,  to  represent  the 


students  in  matters  affecting  their  interest!,  and 
to  aSord  a  recogniied  means  of  communication 
between  the  students  and  the  university  author- 
ities, as  well  as  to  promote  the  social  life  of 
the  undergraduate  community. 

Enrolment  as  a  student  in  one  or  more 
classes,  the  payment  of  the  fees  for  snch  chsses, 
the  signing  of .  the  university  album  and  the 
payment  of  a  matriculation  fee  of  one  guinea 
per  session  (or  half  a  guinea  for  a  summer 
session  only)  are  conditions  precedent  of 
matriculation.  The  matriculation  fee  entitles 
students  to  the  use  of  the  university  library. 
The  rector  of  the  university,  who  presides  over 
the  university  court,  is  elected  by  the  matricu- 
lated students. 

The  university  buildings  consist  of  (I)  the 
college  or  university  (old  building)  in  Soui 
Bridge  Street-  (2)  the  new  bnilcEngs  (school 
of  medicine)  Teviot  Place;  (3)  the  music  class- 
room, Park  Place ;  (4)  the  John  Usher  Institute 
of  Public  Health,  Warrender  Park  Road,  and 
(5)  the  engineering  department,  Infirmaty 
Street.  The  old  bmldinffs  of  the  university 
which  were  erected  on  the  site  of  'Kirk  o' 
Field,*  the  scene  of  the  murder  of  Damley,  con- 
tain the  librap-  and  reading-rooms,  the  class- 
rooms of  the  faculties  of  arts,  divinity  and  law, 
the  natural  history  and  some  of  the  science 
classrooms,  the  examination  hall,  the  physical, 
geological  and  pathological  laboratories,  the 
Fulton  Engineering  Laboratory;  the  physical, 
geological,  fine  on  and  natural  museums-  the 
senate  hall;  the  university  courtroom  and  the 
officers  of  the  senatus,  Ae  court  and  the 
itndenti'  representative  council.  The  new 
buildings,  begun  in  1878,  were  partly  opened 


faculty  of  mcdidne  (otcepting  those  of  botany, 
natural  history  and  public  health) ;  the  various 
muaeums  connected  with  the  medical  faculty;  » 


students'  readin^room  and  common 

iiemcine    reccpti 
rooms,  and  the  offices  of  the  faculty. 


facul^   of    med 


itioo.    and    rading- 


Immediately  contiguous  to  these  new  build- 
ings, there  was  erected  in  1901  the  Hi^es 
Bennett  Physiological  Laboratory,  in  memory 
of  a  former  professor  of  physiology.  The 
laboratory  is  connected  directly  with  the  other 
f)hy3iolog)cal  laboratories  and  has  been  de- 
signed on  the  most  modern  Unel. 

The  M'Ewan  Hall  was  built  between  188S 
and  1897,  and  is  a  spacious  hal)  of  the  early 
Italian  renaissance  style,  capable  of  holiSng 
Z600  people,  and  is  used  for  all  academic  func- 
tions. 

The  John  Usher  Institute  of  Public  Healtb 
was  opened  in  1902,  and  is  equimted  with  (he 
most  modem  appliances  for  teaching  and  re- 
search in  bacteriology  and  chemistry.  It  is  ^le 
gift  of  Sir  John  Usher,  baronet^  and  was 
erected  at  a  cost  of  over  £21,000. 

The  new  blodc  of  buildings  for  Ae  en- 
gineering department  was  completed  in  1905, 
and  ^provides    extensive    accommodation    for 


designs  by  the  late  Mr.  David  Cousin,  and  c 
tains^  in  addition  to  the  music  classroom,  an 
excellent  organ,  and  museum  of  musical  in- 
struments. 

The  University  Union,  with  extenaons,  has 
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coat  over  £37,00a  It  is  situated  in  Pait  Place, 
near  the  M'Ewan  Halt,  and  is  held  by  trustees 
for  the  UudentB. 

Tlie  Univeriity  Library,  wfliefa  coataina  over 
270^000  volumes,  and  about  8.000  MSS..  many  of 
sreat  value,  was  founded  in  1580  by  the  tian»- 
ference  from  the  town  council  to  the  nmver* 
sity  oi  a  collection  of  books  left  to  "EdinbnrKh 
and  Kirk  of  Go4  tbair  to  reman,"  by  Ux. 
Oement  Little.  In  additioo  to  the  University 
library  proper,  there  are  separate  Ubraries  in 
conoection  with  the  followinf  dep»1mepts ; 
Theological,  classical,  philosophical,  historical, 
physiological,  astronomical,  modem  languages, 
natlnal  jihilosophy,  engineering  and  mu^ic. 

The  income  of  the  university  is  derived 
from  benefactions  and  bequests  for  the  foimda- 
tion  of  bursaries,  scholarships  and  prizes;  from 
matriculation,  graduation  and  other  fees ',  from 
funds  bequeathed  for  general  purposes  and  for 
the    endowment    of    chairs^  aud  from  padi- 


total  net  atmoal  ... ._ 

Bibliography.—  Bower,  'History  o£  the  Uni- 
versity of  Emnburgh*  (3  vols.,  Edinburgh  1817- 
30J  ;  Crauford,  'History  of  the  University  of 
Edinburgh,  from  1580  to  1646'  (with  Appendix, 
Edinburgh  1818)  ;  Dalzel,  'History  of  the  IJui- 
versity  of  Edinbur^  from  Its  Foundation' 
(edited  by  David  Laing,  2  vols.,  EdinburiHi 
1862) ;  Grant,  'Story  of  the  University  of 
Edinburgh  E>uring  Its  First  300  Years'  <2  vols., 
London  1884). 

John  Minto, 
Librariait  of  the  Signet  Library,  Edinburgh. 
EDINBURGH  REVIEW,  the  first  of  the 

nt  critical  periodicaJs  of  the  19th  century. 
rst  appeared  in  October  1802,  being  started 
Iw  Francis  Jeffrey,  Sydney  Smith,  Francia 
Homer  and  Hcniy  Brougham.  The  original 
publisher  was  Constable  and  the  printing  was 
done  by  Willison.  Of  the  first  number  750 
copies  were  printed;  the  demand  soon  ex- 
hausted this  edition  and  750  more  were  struck 
off.  In  six  years  the  periodical  reached  a 
circulation  of  9.000  and  in  1813  it  had  about 
13,000.  Sydney  Smith  edited  the  early  numbers 
but  was  soon  succeeded  by  Jeffrey  who  made 
the  Revino  a  potent  influence  in  Whig  politic* 
and  also  in  the  literary  field.  Its  writers  ex- 
hibited remarkable  keenness  of  criticism,  wit 
and  brilliancy  of  style  and  the  Revietu  caused  a 
sensation  in  the  world  of  literature.  Among 
the  least  pleasing  episodes  of  its  early  period 
are  its  treatment  of  Southey,  Wordsworth  and 
other  writers  of  the  Romantic  school.  After 
the  early  period  Macaulay  was  the  most  bril' 
liant  contributor.  The  Review  is  now  pub- 
lished in  London.  Consult  Napier,  'Life  and 
Correspondence'    (London  1862). 

EDINBURGHSHIRE,  or  MIDLO- 
THIAN, a  maritime  coun^  oi  southeastern 
Scotland;  area,  234^329  acres.  The  Pentland 
Hills  cross  the  coimly  from  the  southwest,  and 
the  Uoorfoot  Hills  are  in  the  southeast.  The 
uplands  in  the  south  are  devoted  to  pasture; 
dairying  is  carried  on  in  the  west;  and  on  the 
lowlands  toward  the  Forth  the  soil  is  of  remark- 
able fertility.  Oats  —  for  which  the  county  is 
famous  —  wheat,  barley  and  potatoes  are  the 
principal  crops ;  paper,  ale  and  bride  are  amotiK 


die  manufactures;  coal  and  dule  arc  exten- 
sively worked,  and  there  are  important  auarrio*. 
The  county  returns  one  qiemher  to  Parliament 
Pop.  507,666,  or  exclusive  of  Edinburgh.  Leith 
and  Musselburgh,  80,922. 

EDISON,  Thomaa  Alva,  American  elec- 
trician and  inventor:  b.  Milan,  Ohio,  11  Feb. 
1847.  His  family  moved  to  Port  Huron,  Mich,, 
when  he  was  seven  years  of  age,  but  he  ob-' 
tained  no  schooling,  and  at  the  a£e  of  12  be- 
came a  trainboy  on  the  Detroit  andPort  Huron 
branch  of  the  Grand  Trunk  Railway.  While  in 
this  capacity,  in  1862,  he  bought  a  small  hand 
press  and  edited,  printed  and  published  a  small 

?aper  of  his  own,  naming^  it  the  Grand  Trunk 
lerald.  It  had  a  circulation  of  3(X)  among  the 
employees  of  the  road.  For  the  rescue  of  the 
son  of  a  station  agent  he  was  taught  telegraphy 
by  the  father  ana  later  became  an  operator  at 
Moimt  Clemens,  but,  owing  to  his  dislike  of 
routme  work^  his  fondness  tor  reading  and  his 
itive  genms,  he  lost  several  subsequent  posi- 
.  and  became  a  "tramp  operator,'  althou^ 
luiui^n  to  be  remarkably^  proficient.  While  in 
Indianapolis  in  1864  he  invented  an  automatic 
telegrapn  repeater,  the  first  of  a  long  scries 
of  improvements  and  inventions.  He  soon  after 
went  to  Boston,  where  he  invented  a  commer- 
cial stock  indicator,  which  he  sold  to  New  York 
capitalists  for  $4O,()0O.  This  gave  him  the  long^ 
cherished  opportunity  of  establishing  an  exten- 
sive laboratory,  whidi  he  did  at  Newark,  N.  J., 
for  the  special  manufacture  of  electrical  print- 
ing, automatic  and  other  apparatus.  In  1876 
his  health  failed  and  he  gave  up  manufacturing, 
confining  his  labor  to  investigation  and  inven- 
tion. He  established  his  laboratory  at  Menio 
Park,  N.  J.,  and  later  at  West  Orange.  N.  J., 
gave  employment  to  hundreds  of  workmen  and 
became  known  as  one  of  the  greatest  inventors 
of  the  I9th  century.  Uore  than  3(X)  patents 
have  been  issued  on  his  inventions  and  he  has 
besides  produced  hundreds  of  minor  contri- 
vances and  improvements  not  covered  by  pat- 
ents. Among  his  more  important  .inventions 
may  be  named  the  phonograph,  a  telephone  for 
long-distance  transmission,  a  system  of  duplex 
telegraphy  (which  he  subsequently  developed 
into  quadruplex  and  sextuplex  transmission), 
the  carbon  telephone  transmitter,  the  microtasi- 
meter,  the  srophone.  megaphone,  the  incan- 
descent electric  lamp,  the  Idnetoscope  and  a 
storage  battet-y  for  street  railway  cars  and 
automobiles.  There  is  not  an  electrical  instni- 
ment  or  an  electrical  process  now  in  use  but 
bears  the  mark  of  some  great  change  wrought 
by  the  most  i^enious  of  Americans.  In  1878 
he  was  made  Chevalier  of  the  Legion  of  Honor 
by  the  French  government,  a  commander  of  the 
Legion  in  1889  and  was  the  recipient  of  the  in- 
signia of  a  grand  officer  of  the  Crown  of  Itaiy 
bestowed  the  same  year  by  King  Humbert.  In 
1892  he  received  the  Albert  medal  of  the  So- 
ciety of  Arts  of  Great  Britain. 

Among  bis  commercial  ventures  were  the 
magnetic  trefttment  of  iron  ore  and  a  PortHaml 
cement  plant.  The  greatest  of  his  later  inven- 
tions is  the  nickel-iron  stor^^  cell,  wUcb  is 
extremely  rucged.  is  almost  incapable  of  electri- 
cal injury  and  has  a  very  hi^h  capacity  per  unit 
of  weight  Its  special  use  is  the  propulsion  of 
vdiides  and  railway  cars,  Eldison  also  invented 
a  disc  phonograph  with  a  diamond-point  r^MD* 
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ducer  and  odier  improvenientt.  In  1913  by 
lynchronizioe:  his  phonograph  and  tdnetoKope 
he  prodiicea  realistic  taJldti;;  motion  pictures. 
Edison  is  a  man  of  rema.rkable  personality. 
To  those  who  believe  his  work  is  the  product 
of  an  inspiration  given  by  nature  to  but  few, 
the  story  of  the  manner  in  which  he  achieves 
success  will  seem  shocicingly  unromantic.  In  the 
genius  who  works  by  inspiration  Edison  has  no 
great  faith.  ■Genius  is  2  per  cent  inspiration 
and  98  per  cent  perspiration,*  is  the  incisive,  epi- 
grammatic answer  he  once  gave  to  a  man  who 
Oiought  that  a  genius  worked  only  when  the 
spirit  moved  him.  Not  being  given  to  scientific 
rhapsodies,  Eldison  does  not  concern  himself 
with  what  may  be  of  service  a  century  hence ; 
heconfineshimself  rigorously  to  the  needs  of  the 
present.  Knowing  full  well  that  he  is  probably 
□ot  [he  first  who  has  set  for  himself  the  task 
in  the  performance  of  which  he  is  engaged,  he 
reads  all  that  is  pertinent  to  his  subject  in  the 
vast  library  which  forms  an  important  adjunct 
of  his  laboratoiy.  Not  content  with  the  infor- 
mation gathered  from  his  own  shelves  his  lit- 
erary agent  is  ordered  to  send  him  more.  After 
a  thorough  review  of  his  subject,  Edison  begins 
laboratory  work  —  an  expert  keenly  alive  to 
the  failures  of  his  predecessors,  careful  to  avoid 
useless  repetitions  of  old  experiments.  It  is 
now  that  the  2  per  cent  inspiration  gained  by 
exhaustive  readitig,  and  the  9S  pet  cent  perspira- 
tion which  he  is  ready  to  expend,  are  applied. 
Experiments  are  made ;  not  a  few,  but  hun- 
dreds and  even  thousands.  Model  after  model 
is  built.  Failure  upon  failure  is  met  with,  until 
further  efforts  seem  hopeless.  Undismayed, 
Edison  performs  more  experiments,  builds  more 
models.  Failure  spurs  him  on.  At  last  an  ex- 
periment is  performed  or  a  model  made  which 
gives  faint  encouragement.  So  far  from  being 
dated,  he  regards  the  promising  result  wiu 
great  suspicion.  The  failures  have  been  too 
many;  the  apparent  success  after  all  may  be  due 
to  an  accidental  combination  of  circumstances 
that  may  never  occur  again.  Only  after  the  par- 
tial triumph  has  been  confirmed  by  many  trials 
docs  complete  assurance  come.  Edison  knows 
exactly  what  he  wishes  to  accomplish,  and  how 
his  end  is  to  be  attained.  Absolute  certainty  of 
purpose  and  of  method  saves  him  from  fritter- 
ing away  his  time  in  useless  experimentatioa 
Chance  has  given  perhaps  an  occasional  idea, 
but  it  has  not  l^tened  his  work.  Tireless  per- 
severance and  Jong  hours,  of  work  are  the  se- 
crets of  Edison's  success.  In  1397  Edison  de- 
roted  his  ezchisive  attention  to  the  invention  of 
a  new  storage  battery,  on  which  problem  he  had 
been  engaged  for  some  five  years.  For  over 
a  year  be  worked  harder  than  a  day  laborer. 
He  was  in  his  laboTatory  at  7.30  in  the  morn- 
ing. His  luncheon  was  sent  to  him.  In  the 
evening'  he  left  for  dinner,  but  retarned  at  8. 
At  11.30  at  night  his  carriage  called  for  him; 
but  often  the  coadiman  had  to  wait  for  three 
or  four  hours  until  the  inventor  came  out  of  his 
laboratory.  Yet  when  vacation  time  comes,  and 
with  it  a  chance  to  leave  his  laboratory,  Edison 
plays  just  as  he  works,  with  his  whole  heart  and 
soiil.  He  will  hear  nothing  of  business.  Sci> 
ence  is  thrown  to  the  winds.  Consult  Dyer  and 
Martin,  'Edison:  His  Life  and  Inventions^  (2 
vols..  New  York  1910);  and  Jones,  <Thoims 
AlvB  Edison'  (ib.  1903). 


BDISTO,  a  river  in  South  Cart^ina,  which 
has  its  rise  m  the  southern  part  of  the  State 
and  which  flows  in  a  general  direction  south- 
east into  the  Atlantic  Ocean.  Its  source  is  at 
the  junction  of  two  streams  called  North  and 
South  Forks  of  Edisto  River.  The  river  is  150 
miles  in  length  and  navigable  for  LOO  miles. 

EDITOR,  The.  (Redaktoren),  a  play  Iw 
Bjornstjerne  Bjiimson,  appeared  almost  simul- 
taneously with  'A  Bankruptcy.'  Both  plays  had 
been  written  in  Italy  and  were  published  in 
Norwayin  187S.  They  signaled  the  begimiinK 
^(    ni„™c™',   ^n— _   ,„    ._    author   of    social 

_  .    ._  .    ._  with  a 

favorable  reception  both  at  home  and  abroad, 
'The  Editor'  was  ill  received.  Since  it  was  a 
fierce  attack  tipon  modem  journalism,  it  nat- 
urally roused  the  ire  of  the  newspaper  world, 
for  It  shows  how  the  press  exerts  a  most  per- 
nicious influence  when  in  the  hands  of  unscrupu- 
lous men.  B)  dm  son  injects  much  personal 
feeling  into  the  play.  He  was  himself  a  liberal 
and  had  often  been  stung  by  the  attacks  of  the 
conservative  press.  The  "editor*  is  therefore 
represented  as  a  conservative  of  the  conserva- 
tives, and  the  author  takes  perhaps  too  keen  a 
delight  in  pointing  out  the  selfishness  of  the 
man.  The  *editor»  is  held  forth  as  the  very 
incarnation  of  evil,  while  his  opponents,  the 
liberals,  appear  like  the  angels  of  light.  The 
standpoint  of  the  author  is  that  of  tolerance, 
and  the  old  doctor  in  the  play  is  the  spokesman 
of  this  philosophy.  Bjornson  combats  the  doc- 
trine that  we  must  become  hardened  to  the 
criticisms  that  are  directed  against  us  through 
the  press  or  otherwise.  Consult  Jaeger,  Hennk, 
'Illustrcrct  norsk  literatuihistorie'  (II,  Sa»-639 
and  711-768);  Brandes,  Georg,  'Dct  Modeme 
Giennembruds  Maend'  (pp.  l-<69,  tr.  by  Maty 
Morison  in  a  volume  entitled  'Henrik  Ibsen. 
Bjdinstjenie  Bjornson.  Critical  Studies.  By 
■^       ■    .>  1899). 

Joseph  Alexis. 


GeoTg  Brandes,)  1899). 


EDHOHD8,  Kichsrd  Hathaway,  Ainericaa 
journalist:  b.  Norfolk,  Va.,  11  Oct.  1857,  His 
parents  were  Virginians  of  English  descent 
His  father  died  when  he  was  an  infant  and  his 
mother    removed    to  _  Lancaster    County,    Va., 


lOved  to  Baltimore  where  the  boy  received  an 
education  at  private  schools,  and  for  two  years 
at  the  City  College  of  Baltimore.  In  1875  he 
became  clerk  in  the  office  of  the  Journal  of 
Commerce,  and  was  successively  bookkeeper, 
reporter  and  editor  until  1881,  when  he  became 
identified  with  the  founding  of  the  Mdntt/of- 
htrer^  Record,  devoted  to  the  industrial  and 
commercial  interests  of  the  South.  As  its 
editor  he  has  been  the  author  of  its  wonderful 
growth  and  powerful  influence.  Realizing  the 
vattness  of  Southern  resource!  and  grasping 
their  possibilities,  he  planned  and  labored  ably 
and  successfully  for  their  devetopment  As 
editor  of  the  Journal  of  Commerce  he  wrote 
on  the  world's  grain  trade,  becoming  an  au- 
thority on  grain  statistics.  For  the  Jntema- 
Honal  Revitvi  he  wrote  a  noteworthy  history 
of  the  American  grain  trade  after  1820.  He 
is  a  tmstee  of  die  Southern  Baptist  Theolog- 
ical Seminary  of  Louisville.  He  has  piA- 
Ushed    numerous  pamphlets   about  the   Sooth 
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and  hs  resources;  also  'Facts  about  the 
South* — an  historical  review  o£  business  con- 
ditions of  the  South  before  and  after  the  Civil 
War.  He  has  been  a<:tive  in  advocating  techni- 
cal schools  for  the  South.  He  is  a  member  of 
the  American  Associadon  for  the  Atlvance- 
ment  of  Science,  and  the  American  Academy 
of  Political  and  Sodal  Science. 

BDMOHDSON,  Thomas  William,  Ameri- 
can mathematician :  b>  Skipton-in- Craven, 
Yorkshire,  England,  26  June  1869.  He  was 
graduated  at  London  University  in  18SS,  and 
at  the  Uoiversity  of  Cambridge  in  1891,  study- 
ing later  at  ClaHc  University,  Worcester,  Mass. 
He  was  assistant  professor  of  physics  and 
associate  professor  of  mathematics  at  New 
York  University  from  1896  to  190S,  when  he 
became  full  professor  of  mathematics.  He  has 
published  'Worked  Examples  in  Co-ordinate 
Geometry'  (1891)  ;  'Mensuration  and  Spherical 
Geometry>  (with  W.  Brigga,  1893) ;  'Deduc- 
tions in  Euclid'  (1901),  also  other  mathematical 
textbooks. 

EDMONTON,  Canada.  The  city  of  Edmon- 
ton, capital  of  the  province  of  Alberta,  stands 
at  an  altitude  of  2,158  feet  and  is  situated  an 
both  banks  of  the  North  Saskatchewan  River 
about   800  miles   west   by   north   of   Winnipeg 


tional  boundary  and  lies  a  few  miles  south  of 
the  middle  of  the  province.  The  site  is  pictur- 
esque, as  the  Sastntchewan  at  this  point  flows 
between  banks  200  feel  high  and  densely 
wooded.  The  name  Edmonton  is  derived  from 
the  little  town  near  London,  England^  to  which 
John  Gilpin  took  his  famous  ride.  Tnroughoul 
the  19th  century  the  place  was  an  important 
trading-post  of  the  Hudson's  Bay  Company 
and  it  was  onlv  in  1916  that  the  moldering  lim- 
bers of  the  old  fort  were  finally  demolished. 
With  Vbt  advent  of  railway  communication  with 
Calgary  in  the  early  nineties,  the  town  began  to 
develop,  and  this  development  has  proceeded 
steadily  ever  Mnce. 

On  account  of  its  strategic  position  at  the 
old  cross  roads  of  north  and  south  and  east 
and  west  trade,  Edmonton  has  become  a  re- 
markable railway  centre.  Thirteen  lines  of 
railway,  operated  by  the  Canadian  Pacific, 
Grand  Trunk  Pacific,  Canadian  Northern,  Ed- 
monton, Dunvegan  and  British  Columbia  and 
Alberta  and  Great  Waterways  enter  the  dty. 
Two  of  these  are  the  transcontinental  lines  of 
the  Grand  Trunk  Pacific  and  the  Canadian 
Northern,  The  new  northern  railways  leading 
to  the  Peace  River  country  and  to  the  Mc- 
Murray  district,  celebrated  for  its  tar  sands, 
have  already  made  Edmonton  the  distributing 
point  for  the  rapidly  growing  commerce  of 
the  northern  section  of  Alberta.  Commiftii- 
cation  between  the  north  and  south  sides  of  the 
city  is  provided  by  four  steel  bridges,  the  most 
important  of  which  is  ari  impoiiing  structure 
crossing;  the  river  at  a  height  of  200  feet  The 
legislative  assembly  is  housed  in  a  fine  stone 
building. 

Government,—  The  city  government  ts  com- 
posed of  an  elective  mayor  and  council  and  a 
board  of  appointed  commissioners.  Munici- 
pally, Edmonton  has  become  known  as  the  ex- 
ponent of  the  single  tax  and  public  ownership 
of  all  municipal  utilities.    The  city  owns  and 


operates  its  own  street  car  service,  telephones, 
hospitals  and  waterworks.  Whilst  distributing 
and  selling  its  own  light  and  power,  the  city 
has  recently  surrendered  to  a  private  corpo- 
ration the  manufacture  of  power. 

Religion  and  Education.— All  the  better 
known  religious  bodies  are  represented  by  sub- 
stantial edifices.  Edmonton  is  the  seal  of  a 
Roman  Catholic  archbishop  and  an  An^ican 
bishop. 

The  schools  are  mana^d  by  an  elected  board 
of  trustees,  and  education  is  free  and  com- 
pulsory. There  are  two  high  schools^  one  on 
each  side  of  the  river,  and  a  tiourishmg  tech- 
nical schooL  Higher  education  is  provided  by 
the  Provincial  Universirt',  a  handsome  build- 
iDg  occupying  a  beautiful  site  of  some  250 
acres  ion  tlie  south  side  of  the  river.  Commo- 
itious  residential  buildings  for  students  and 
staff  have  also  been  provided.  Robertson  Col- 
lege  and   Alberta   College,   occupying   its   ( 


building    on    the    i 


■sity  grounds,    are 


close  affiliation  with  the  University  of  Alberta. 
Edmonton  is  the  site  of  an  important  meteoro- 

InduBtrial  Progress,— The  most  important 
industry  is  perhaps  coal  mining.  Lignite  coal 
of  a  good  quality  is  mined  within  the  city 
limits  and  in  the  adjoining  country.  This  sup- 
plies the  local  coal  market,  and  a  large  trade 
IS  being  developed  in  shipments  to  remoter 
centres'.  Stock-raising  provides  taw  material 
for  three  extensive  packing  establishments, 
and  in  connection  with  these  stock-yards  have 
been     established.    The     milling     of     cereals 


growth.  Amongst  other  industries  that  have 
made  a  good  start  are  brick-maldng,  for  which 
the  local  clays  offer  excellent  material  ■  dairv 
products,  the  manufacture  and  export  of  which 
are  assuming  large  proportions ;  clothing,  soap 
and  biscuits.  Natural  gas  has  been,  found  at 
Viking  in  territory  close  to  Edmonton  and  the 
city  will  at  an  early  dale  be  furnished  with  this 
commodity.  Cheap  power  is  soon  to  be  supplied 
froiA  an  extensive  hydro-electric  plant  situ- 
ated on  the  Saskatchewan  west  of  the  city 
Pop.  (1911)  24.900;  estimate  in  1916.  5J,0O(5. 
WnJJAM  A-  R.  Kerh, 
Dean  of  the  University  of  Alberta, 
EDMONTON,  England,  town  in  the  county 


EDMUND,  Saim,  king  of  the  East-Andes; 
b.  Nuremberg,  841 ;  d.  Oxen,  row  Hoxon,  Eng- 
land, 20  Nov.  870.  Edmund  belonged,  by  blood, 
to  the  EngHsh-Saxon  kings,  but  was  not  A 
direct  heir  to  the  throne.  When  Edmund  was 
only  in  his  15th  year  he  was  crowned  by  Hum- 
bert, bishop  of  Elma,  on  Christmas  Day  855,  at 
Burum,  a  royal  villa  on  the  StouT,  now  called  , 
Bures.  In  the  l5lh  year  of  his  reign  the  land 
was  attacked  by  the  Danes,  and  they  laid  waste 
all  the  country  through  which'  they  passed. 
The  Idng  tried  to  protect  his  people,  but  the 
'^  -        .       .    .•         gji^  spatw   none. 


Danes    outniunbered    them    i 
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BDHUND  — EDMUNDS  ACT 


He  wsu  captured  at  Oxon  and  terms,  preiudicial 
to  rel^on,  were  offered  and  rejected.  Hinffuar,  librarian 
tfae  Dane,  ordered  most  terrible  tortures  to  be 
inflicted.  Again  be  was  offered  terms  of  sur- 
render, and  again  he  refused.  Hiujruar  at  last 
ordered  his  head  to  be  cut  off. 


EDMUND,  Saint,  archbishop  of  Canton- 
bury:  b.  Abingdon,  England,  about  1190;  d. 
Soissy,  France,  16  Nov,  1240.  His  first  studies 
were  made  at  Oxford  and  from  there  he  was 
sent  to  Paris,  where  he  devoted  himself  to  the 
study  of  theology  and  the  ScriptureSj  and  for  a 
time  faught  the  Scriptures  in  Paris.  Returning 
to  England,  after  his  ordination,  he  became  a 
teacher  at  Oxford  from  1219  to  1226;  he  was 
the  first  who  taught  Aristotle's  logic  at  Oxford. 
He  desired  to  work  among  the  poor,  and  at 
his  own  request  was  transferred  to  Salisbury 
Cathedral.  While  at  Salisbury  he  received  a 
commission  from  the  Pope  to  preach  the  cru- 
sade against  the  Saracens,  which  he  did  with 
effective  results.  In  1234  Pope  Gregory  IX 
appointed  Edmund  as  archbishop  of  Canter- 
bury. He  at  once  entered  upon  a  series  of 
reforms  in  courts,  monasteries  and  among  his 
clergy.  His  'Constitutions'  in  36  canons,  deal- 
ing with  matters  of  reform,  are  still  extant. 
Troubles  arose  between  Edmund  and  the  king, 
when  the  king's  greed  sought  various  means  to 
secure  Church  revenues.  Both  the  archbishop 
and  the  king  appealed  to  the  PoptL  who,  failing 
to  finally  settle  the  disputes,  left  the  archbishop 
almost  powerless  to  cope  with  adversaries. 
Fearing  that  by  remaining  he  might  seem  to 
sanction  what  be  could  not  redress,  he  left  the 
country  secretly  and  went  to  France.  He  was 
canonized  in  1246,  only  four  years  after  his 
death.  Some  of  his  works  extant  are  'Consti- 
tutions,* to  be  found  in  'Editions  of  the  Coun- 
cils' by  Linwood,  Spelman,  Willdns,  Johnson 
and  Labbe ;  'Speculum  Ecclesix, '  or  '  Mir- 
ror of  the  Church' ;  and  several  of  his  works 
in  manuscript,  one  on  the  Sacraments,  are  in 
the  Bodlein  Library,  Oxford.  Consult  Wood, 
'History  and  Antiquity';  Tanner,  'Notitia 
Monastica' ;  Butler,  'Lives  of  Saints,'  and  the 
l-ife'  by  Ward,  (1903). 

BDHUND    I,   or   BADMUND,   king   of 


brother  Atbelstan  in  940.  At  the  battle  of 
Brunanburh,  in  937,  he  distinguished  himself. 
He  subdued  Northumbria  and  the  Five  Danish 
Boroughs  in  944,  and  in  the  following  year  con- 
quered Cumbria,  which  he  bestowed  on  Mal- 
colm, king  of  Scotland,  on  condition  of  homage. 
He  was  killed  at  a  banquet  by  Liofa,  an  outlaw. 

BDHUND  II,  or  BADUUND  (sumamed 
iRONaiDE),  king  of  England :  b.  about  981 :  d.  30 
Nov.  1016.  He  was  a  son  of  Ethelred  II.  and 
on  the  latter's  death  in  1016  was  chosen  king  at 
London,  whilst  Canute  was  elected  to  the  same 
dignity  at  Southampton.  Edmund  several 
times  defeated  the  forces  of  the  Danish  ruler, 
but  was  himself  defeated  at  A^sandun  (now 
Ashington)  in  Essex,  A  compromise  was  then 
.  effected,  by  whicJi  the  midland  and  northern 
counties  were  assigned  to  Canute  and  the 
southern  to  Edmund.  On  Edmund's  death,  a 
Few  weeks  after  this  treaty,  Canute  became 
king  of  England.  Consult  Oman,  'England 
before  the  Norman  Conquest'  (London  1910). 


BDHUNDS,    Albert     JoMpb,    Americui 

.  rarian :   b.  Tottenham,  Uiddletex,   England. 

21  Nov.  1857.    In  1877  he  entered  the  Univer- 


sity of  London,  was  secretary  to  T,  W.  Back- 
house, the  astronomer,  from  1879  to  1383,  and 
emigrated  to  the  United  States  in  1885.  From 
1887  to  18S9  he  Was  assistant  librarian  of 
Haverford  Coll<Ke;  in  1889-90  he  classified  the 
Philadelphia  Library  and  since  1891  has  been 
cataloguer  of  the  Historical  Society  of  Penn- 
....!....  J:,.  TT-     u -..i.i:-^ 1     i-c i:_t. J 


sylvama.  He  has  published  'English  and 
American  Poems'  (1888);  'Songs  of  Asia 
Sung  in  America'    (1896) :   'Marvelous  Birth 


of  the  Buddhas'  (1899)  ;  'liymns  of  the  Faith' 
(Dhammapada  1902) ;  'Buddhist  and  Chris- 
ban  Gospels'  (1902;  3d  ed.,  Tokio  1905;  4th  ed, 
Philadelnhia  1909,  with  important  postscript?  in 
1912,  1914;  Italian  translation,  Palermo  1913); 
'Buddhist  BibKography'  (1903) ;  'Buddhist 
Texts  in  John'  (1906;  2d  ed.,  1911);  'Fair- 
mount  Park  and  Other  Poems'  (1906); 
'Buddhist  Loans  to  Christianity'  (1912);  <Duet 
with  Omar'  (1913)  ;  'History  Simplified' 
(1914);    'Hoag's  Vision'    (1915). 

EDMUNDS,  George  FranUin,  American 
lawyer:  b.  Richmond,  Vt,  1  Feb.  182&  He 
received  a  common  school  education,  as  well  as 
the  instructions  of  a  private  tutor;  studied  law, 
and  began  its  practice  in  1S49.  In  1851  he  re- 
moved to  Burlin^on.  Vt.  He  was  a  member  of 
the  Vermont  legislature  18i4~S9,  being  speaker 
1856-59.  and  was  a  member  of  the  Sute  senate, 
and  its  president  1861-62.  He  was  by  this  time 
very  prominent  in  Vermont  politics,  and  at  the 
opening  of  the  Civil  War,  when  a  State  con- 
vention assembled  with  the  intention  of  uniting 
war  Democrats  and  Republicans,  he  outlinea 
the  resolutions  which  uie  convention  finally 
adopted  as  the  principles  of  union.  On  the 
death  of  Salomon  Foot,  in  1866,  Edmunds  was 
elected  to  the  United  States  Senate  to  fill  Foot's 
unexpired  term,  and  was  thrice  re-elected  for 
full  terms,  resi^ine  in  1891.  During  his 
quarter- century  in  me  National  Senate  he 
served  on  many  important  committees,  <Usplay- 
ing  the  qualities  of  an  able,  accomflished  states- 
man. He  was  a  member  of  the  electoral  com- 
mission in  1877  and  was  the  author  of  the  act 
of  22  March  1882  known  as  the  'Edmunds  Act* 
(q.v.),  which  provided  for  the  suppression  of 
polygamy  in  Utah  and  the  disfranchisement  of 
any  person  convicted  of  practising  it  He  was 
also  the  author  of  the  "Anti-Trust  l.aw*  of 
1890.  During  the  term  of  President  Arthur 
he  was  president  pro  tempore  of  the  Senate. 
In  1897  be  became  chairman  of  the  monetary 
commission  which  had  been  appointed  by  the 
executive  committee  of  the  Inaianapolis  mone- 
tary conference.  After  his  retirement  he  de- 
voted himself  to  his  profession,  and  gained 
wide  fame  as  a  constitutional  lawyer. 

EDMUNDS  ACT,  passed  by  Coi^eis  22 
March  1882;  an  act  to  root  out  polygamy  in 
Utah,  not  only  by  direct  punishment  but  by 
barring  out  votes,  public  careers  and  official 
from  polygamists.    Mormon}  held  con- 


composed  of  Mormons  who  would  not  convict 
their  fellows  or  admit  evidence  of  polygeny; 
and  the  act  not  only  disfranchised  but  excluded 
from  ;|uries  all  who  either  practised  polygamy 
or  believed  it  rightful.  The  dbfranchisement 
was  even  more  effective,  a<  Utah  had  wotitaD 
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soffra^e,  and  cacb  pt^ygamous  wife  was  dis- 
franchised also.  Tfac  act  made  the  Hviiik  with 
more  than  gite  woman  in  marital  relations  a 
'  misdemeanor. 

EDHUNDSON,  George,  English  dergy- 
BKUI  and  hiBtoruui:  b.  Rcdcar,  Vorleshire,  1848. 
He  was  educated  at  Magdalen  College,  Oxford, 
«nd  entered  the  mmtstry  of  the  Chnrch  of  Eng- 
land in  1874.  He  is  best  known  as  a  student  of 
die  history  of  the  Low  Countries  and  of  South 
America.  Prom  1%1  to  1904  he  was  engaged  in 
the  pr^aration  of  the  British  case  in  the 
Gniana-Braiil  boundarv  dispute.  He  was  a 
contributor  to  the  'CambridRc  Modem  History* 
ud  published  'Milton  and  VondeP  (1885); 
'Archbishop  Laud  and  his  Work'  (190S) ; 
(Anglo-Dutch  Rivalry  in  the  First  Half  of  the 
17th  Century'  (1910)  :  <The  Church  in  Rome  in 
the  First  Centniy>  <19I3). 
.  EDOM,  l'd6m,  in  the  New  Testament, 
tDtiUJEA,  in  ancient  times  a  country  lying  to  the 
south  of  Palestine  in  the  region  of  Mount  Seir. 
The  Edomites  are  said  in  Genesis  to  be  the 
descendants  of  Esau.  They  were  subdued  by 
King  David,  and  after  the  separation  of  the  10 
tribes  remained  subject  to  the  Idngdom  of 
.  Jndah  till  the  reign  of  Jehoram,  when  they  re- 
volted and  secured  their  independence  for  a 
time.  They  were  again  subdued  by  Amaziah 
and  again  m  the  reign  of  Ahaz,  recovered  their 
independence,  which  they  maintained  till  the 
time  of  the  invasion  of  Judea  by  Nebuchadnez- 
zar. They  fell  under  the  rule  of  the  Persians, 
and  latterly  their  fortunes  were  merged  in  those 
of  Arabia. 

EDRED,  king  of  England:  d.  Frome,  Eng- 
land, 23  Nov.  955.  He  was  a  son  of  Edward 
the  Elder,  and  succeeded  to  the  throne  on  the 
murder  of  his  brother,  Edmund  1,  in  May  946. 
He  quelled  a  rebellion  of  the  Northumbrian 
Danes,  and  compelled  Malcolm,  king  of  Scot- 
land, to  renew  his  homage  for  his  English  pos- 
sessions. Edred  died  after  a  reign  of  nine 
years,  and  left  the  crown  to  his  nepuew,  Edwy. 

EDRISI.     See  Idrisi,  Abu  Aballah  Mo- 

HAUUED. 

BDSALL,  Samael  Cook,  American  Prot- 
estant Episcopal  bishop :  b.  Dixon,  III,  4  March 
1860.  He  was  educated  at  Radne  College ;  read 
hw  and  was  admitted  to  the  bar  in  1^.  He 
soon  abandoned  this  profession,  entered  the 
Western  Theological  Seminary  and  was  or- 
dained to  the  Protestant  Episcopal  ministry  in 
1889,  becoming  rector  of  Saint  Peter's  Church, 
Chicago,  in  the  same  year.  After  10  years  in 
this  oiaree  he  became  missionary  bishop  of 
North  Dakota;  in  1901  was  elected  coadjutor 
bishop  of  Mituiesota  and  in  the  same  year  was 
translated  as  bishop.  He  is  author  of  'Prayer 
Book  Preparation  for  Confirmation'   (1898). 

EDSON,  Cttiis,  American  bacteriologist;  b. 
Albaqy,  N.  Y..  8  Sept.  1857;  d.  1903.  He  was 
graduated  at  the  New  York  College  of  Phjfsi- 
cians  uid  Surgetms  in  1881  and  in  the  following 
year  was  appointed  a  sanitary  inspector.  In 
1893-95  he  was  health  commissioner  of  New 
Yorit  He  discovered  a  new  treatment  tor  con- 
sumption, malaria  and  other  germ  diseases,  in 
1896,  which  he  named  aseptcJin.  His  publica- 
tions include  about  80  papers  on  medical  and 
sanitary  subjects.  He  was  the  inventor  of  many 
surgical  iustnmieDts. 


EDUCATION,  AbnoimaL  See  Educa- 
tion OP  Feeble-Mindco  and  Mental  Detec- 
tives. 

EDUCATION,  Adtilt  The  conviction  that 
the  duty  of  society  in  the  education  of  its  mem- 
bers does  not  cease  with  the  completion  of  a 
school  or  college  course  has  gained  ground 
during  the  last  decade.  Because  of  this,  wide- 
spread efforts  to  educate  the  adult  have  beoi 
made  with  varying  results.  On  the  whole  the 
progress  has  been  satisfactory,  yet  a  co-ordina- 
tion of  effort  and  a  scientific  plan  is  still  lack- 
ing. The  National  Society  for  Broader  Edu- 
cation, organized  in  New  York  1910,  is  the  on^ 
organiiation  for  adult  education  that  has  a 
definite  plan  and  actually  covers  the  entire 
country.  The  Society  with  its  headquarters  at 
Carlisle,  Pa.,  has,  however,  because  of  lack  of 
funds,  limited  its  activities  to  economic,  so- 
ciological, literary  and  musical  fields.  In  1917 
it  gave  7,796  lectures,  concerts,  talks.  It  gave 
32  addresses  for  every  day  of  Society's  work- 
ing year  of  nine  months.  Its  audiences,  includ- 
ing classes,  numbered  1,339,907,  or  5,583  per- 
sons every  working  day.  In  addition  to  its  field 
work,  the  National  Sodety  for  Broader  Edu- 
cation maintains  scholarships  in  many  colleges 
and  universities.  Its  staff  in  1917  numbered 
176  persons.  Adult  education  has  been  ham- 
pered by  the  lack  of  suitable  meeting  places. 
Satisfactory  halls  existed  but  the  rental  char^red 
precluded  their  use.  The  National  Society  tor 
Broader  Education  organized  a  countty-wide 
campaign  for  the  open  schoolhouse.  Various 
educators  either  working  with  the  Society  or 
independently  aided  the  movement.  As  a  result 
of  the  effort,  a  canvass"  of  603  cities  of  over 
5,000  inhabitants  made  by  the  Russell  Sage 
Foundation  showed  that  schoolrooms  in  these 
cities  were  used  after  class  hours  for  the  iit- 
struction  of  the  adult.  In  294  cities  for  mis- 
cellaneous educational  activities,  in  219  for  lec- 
tures, in  207  for  meetings  of  Parent  Teachers 
Association,  129  as  sbcial  centres  and  in  39 
for  vacation  schools.  In  11  States  in  1917 
grants  were  made  for  the  education  of  the 
alien  adult  but  these  efforts  have  only  been  a 
beginning  of  a  needed  work.     Minnesota  and 
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cessful  States  in  adult  education  and  New 
York  city  has  for  years  stood  ^re-emlnentW 
first  among  the  cities  in  its  provision  for  adult 
instruction.  The  25tb  annual  report  of  the 
supervisors  of  lectures  of  the  New  York 
Board  of  Education  showed  that  in  1917  there 
were  174  lecture  centres,  676  lecturers  spealc- 
ing  on  1,695  topics  before  5,405  audiences. 
Total  aggregate  audience  was  1,154.066,  an 
average  of  214  per  lecturer.  For  25  years  these 
lectures  have  cost  the  city  of  New  York  about 
$150,000  annually.  The  University  of  Minne- 
sota has  earned  the  University  atmosphere  over 
the  State,  reaching  25  towns  on  -each  year's 
circuit.  University  week  is  a  six-day  program 
conducted  in  each  of  the  towns  listed  through- 
out the  State,  during  which  effort  is  made  to 
present  in  epitome  as  many  as  possible  of  the 
widespread  activities  of  the  University.  Mem- 
bers of  the  University  faculty  lecture  on  a 
great  variety  of  subject^  the  glee  club  gives 
concerts,  debating  societies  hold  debates,  the 
dramatic  club  gives  i>erformai]ce  as  do  musi- 
cal organizations  and  there  are  talks  to  business 
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men  at  noonday  luncheons  and  women's  clubs 
in  the  afternoon.  The  University  of  Wiscon- 
sin is  a  pioneer  among  educational  institu- 
tions in  establishing  a  school  film  exchange  as 
one  of  the  means  of  solving  the  motion  pic- 
ture problem.  Motion  pictures  are  used  by  sev- 
eral churches,  among  them  the  Grace  Ucthodist 
Episcopal  Ciiurch  and  Saint  Bartholomew's 
Episcopal  Church  of  New  York  city.  They 
give  on  Sunday  afternoons  pictures  of  travel 
uirou^  Palestine,  biblical  scenes  and  events  in 
the  history  of  the  Church.  It  is  generally  con- 
ceded that  the  public  has  in  its  hands  the  ulti- 
mate development  of  the  motion  picture,  llie 
public  has  been  importuned  to  demand  a  high 
grade  of  picltires.  Many  public  schools  and 
Other  educational  institutions  are  now  furnish- 
ing films  to  students  and  sending  them  out  to 
the  general  public  when  centres  are  organized 
for  their  reception  and  exhibition.  In  1S91 
New  York  State  appropriated  $10,000  for  adult 
edncation,  it  was  the  first  State  appropriation. 
Work  was  classified  under  title  'Home  Educa- 
tion*  and  included  "Stud;/  clubs,  exchanges, 
traveling  libraries,  public  libraries  and  library 
schools.^  Similar  work  was  begun  in  Chicago 
in  1892  but  quickly  abandoned  when  [he  Uni- 
versity of  Chicago  incorporated  this  work  as 
part  of  its  activities.  In  December  1891  a 
National  Congress  on  Adult  Education  and  Uni- 
versity Extension  met  in  Philadelphia,  at  which 
it  was  reported  that  in  the  four  years,  1887-91, 
28  States  and  Territories  had  begun  adult  edu- 
cation in  some  form.  This  work  was  relatively 
tuorganiied  and  there  was  no  organized  adult 
education  before  1892,  and  in  that  year  organi- 
zation in  two  institutions  only,  University  of 
Chicago  and  University  of  Wisconsin.  Between 
1906^13,  28  institutions  organized  adult  educa- 
tion and  21  institutions  reorganized  the  work 
in  addition  to  12  institutions  which  had  be^n 
the  work  between  1892  and  1906.  Modifica- 
tions and  gradual  change  of  methods  have 
taken  place  in  the  last  10  yeart.  It  has  been 
decided  that  the  English  plan  of  lectures,  class 
work,  syllabi,  collateral  reading  and  more  or 
less  rigid  examinations  was  not  well  adapted 
to  the  larger  part  of  the  adult  student  body  in 
America,  whose  need  was  great  for  educational 
opportunities  offered  out  of  work  hours.  Modi- 
fications were  introduced  and  in  <}uick  succession 
departments  were  added  including  the  educa- 
tional bulletin  and  package  library,  and  of  wel- 
fare work  covering  the  entire  field  of  civic  and 
social  betterment.  Adult  education  now  in- 
cludes all  extra-mural  university  service,  and 
certain  types  of  intra-mural  work.  Under  the 
latter  head  are  included  institutional  short 
courses  and  conferences  and  opportunities  to 
attend  classes  or  lectures  out  of  work  hours  as 
are  offered  sometimes  with  and  sometimes 
without  the  customary  entrance  requirements. 
Of  institutions  offering  education  to  adults,  20 
^ve  degrees.  In  addition  to  the  above-men- 
tioned institutions  with  organized  work  in  adult 
education,  52  colleges  and  universities  give 
more  or  less  attention  to  the  subject.  In 
adult  education  great  service  has  been  done  by 
the  General  Federation  of  Women's  Clubs, 
with  its  9,000  clubs,  its  SO  or  more  federations, 
and  3,000,000  members  working  throufdi  12-15 
departments.  The  Federation  stands  for  bet- 
ter homes,  better  schools,  better  things  for  men, 


wcHnen  and  childrelt  and  a  broader  vision  of 
life.  Amon^  its  departments  are  art,  music, 
literature,  civics,  library  extension,  conserva- 
tion of  public  health,  social  and  industrial  con- 
ditions, social  hygiene,  child  hygiene,  legjsJation, 
home  economics  and  education.  One  praise- 
worthy activity  is  the  rural  welfare  service 
through  which  town  club  women  invite  the 
farm  women  to  a  "get  acquainted  meeting*  at 
which  informal  discussion  of  school  and  other 
problems  is  subordinated  to  visiting  and  gen- 
eral social  enjoyment. 

Correspondence  hasplayed  an  important  part 
in  adult  education.  Thotirii  organized  as  hud- 
ness  enterprises  several  of  the  schools  of  cor- 
respondence may  be  classed  as  private  educa- 
tional  .institutions.  As  a  factor  in  the  edina- 
tional  problem  they  are  of  great  importance. 
Several  of  the  correspondence  schools  serve  at 
one  time  anywhere  from  1,000  to  JS.OOO  stu- 
dents, with  faculties  nmning  as  high  as  350 
persons,  with,  in  addition,  as  many  as  400  text 
and  lecture  writers  and  examiners.  The  aver- 
age age  of  those  taking  course  is  about  30. 
Music,  through  the  Music  League  of  America 
and  other  musical  organizations,  and  drama, 
through  such  societies  as  the  Drama  League  . 
of  America,  have  done  much  for  the  esthetic 
side  of  adult  education.  The  Drama  League  of 
America,  now  in  its  seventh  year,  was  founded 
on  the  belief,  according  to  Rjchard  Burton,  its 
president,  in  1914.  that  the  drama  is  fast  becom- 
mg  an  appreciable  and  important  part  of  Amer- 
ican literature.  The  league  refuses  to  censor 
or  attack  bad  plays.  It  believes  that  it  is  most 
effective  to  call  attention  to  that  which  is  good. 
This  is  done  throu^  the  agency  of  a  play-going 
committee  reporting  through  a  bulletin  system 
inaugurated  in  Chicago,  the  birthplace  of  the 
League.  The  National  ^vemment  is  perhaps 
the  most  active  agency  in  adult  education  and 
this  chiefly  throurfi  public  documents.  Dur- 
ing year  ending  30  Tune  191S,  34,?14,186  copies 
of  government  publications  were  mailed  free 
and  3,252,919  copies  were  sold.  These  publica- 
tions report  legislative,  executive,  financial, 
postal,  military  and  naval  fimctions  common  to 
all  governments,  comments  wi  world  activities 
and  the  results  in  popular  printed  form,  for 
the  instruction  and  practical  use  of  all  the 
people,  of  scientific  investigation,  covered  bj 
the  United  States. 

Guy  Casleton  Lm, 
Managing     Direclor,     Nationai     Society     for 

Broa4er  Education,  New  York. 


..  _  _  made  ^trough  schools  of  secondary  grade. 
This  was  the  natural  consequence  of  the  fact 
that  the  early  development '  of  agriculture  was 
largely  dependent  on  the  development  and  i^i- 
plication  of  chemistry.  The  two  csrliest  col- 
leges of  agriculture  to  be  established  were  at 
Hofwyl  in  Switzerland  and  Krumam  in  Bo- 
hemia. They  were  started  in  1797.  The  former 
exerted  a  marked  influence  upon  the  devel(^ 
ment  of  agricultural  education,  especially  thai 
of  a  secondary  grade.  Its  influence  was  felt 
in  this  countiy  through  the  pupils  that  were 
drawn  from  this  country  and  1^  the  work  of 
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■Association    of    the    Fellenberg    System    of 
Education,* 

The  first  professorship  of  agriculture  in  a. 
collegiate  institution  in  this  country  wis  held 
by  Samuel  L.  Mitchill  of  Columbia  College.  He 
also  held  chairs  in  natural  history  and  chemistry 
at  the  same  time.  The  position  was  established 
in  1792.  just  when  the  first  school  devoted 
largely  to  the  interest  of  agriculture  was  es- 
tablished in  this  country  is  dimcult  to  determine. 
During  the  early  part  of  the  18th  century  a 
lar^e  number  of  agricultural  societies  were 
active  and  many  of  these  organizations  were 
interested  in  promoting  systematic  instruction  in 
agriculture.  The  writings  of  Washington. 
Franklin  and  Jefferson  bear  testimony  to  their 
interest  in  the  subject. 

In  spite  at  the  fact  that  it  is  difficuit  to 
determine  the  beginnings  of  schools  of  agri- 
cultural instruction,  it  b  relatively  easy  to  de- 
cide upon  the  first  institution  in  this  countiy 
that  attained  such  a  measure  of  success  that  it 
attracted  general  attention.  This  honor  be- 
longs to  Gardiner  Academy  which  was  estab- 
lished at  Gardiner,  Me.,  in  1821.  In  the  le^- 
blative  act  providing  for  its  incorporation  it  is 
stated  that  it  was  "designed  to  prepare  youth 
by  scientific  education  to  become  skillful  farm- 
ers and  mechanics."  In  1823  the  legislature 
made  provision  for  some  aid  from  the  State 
treasury.  This  was  undoubtedly  the  first  State 
aid  that  was  ever  granted  to  an  agricultural 
school  in  the  United  States.  This  institution 
had  a  fair  measure  of  success  (or  several  years 
but  was  finally  forced  to  close  its  doors  in 
1823,  because  of  decline  in  student  body  and  a 
lack  of  financial  support.  Many  other  attempts 
were  made  with  varying  degrees  of  success  to 
found  schools  during  the  first  half  of  the  19th 
century,  but  none  met  with  a  marked  degree  of 
success.  All  declined  after,  at  most,  a  few  years 
of  existence.  Among  these  institutions  may  be 
mentioned  Agricultural  Seminary,  Derby, 
Conn.,  1824;  Cream  Hill  School,  West  Cornwall, 
Conn..  1845  ■  Farmer's  College,  CoUege  Hill, 
Ohio,  1833;  Fellenberg  School,  Whitesborou^, 
N.  Y.,  1831 ;  and  Mount  AJry  Agricultural  Col- 
lege, Mount  Airy,  Pa.,  1847. 

The  movement  for  agricultural  education  be- 
gan to  assume  more  serious  proportions  when 
efforts  were  made  to  secure  State  and  Fed- 
eral aid  for  the  support  of  agricultural  col- 
leges. To  whom  the  credit  belong  for  these 
su^estions  b  impossible  to  say  with  certainty. 
It  is  agreed,  however,  that  through  the  influ- 
ence 01  far-seeing  men  in  several  sections  of 
the  country  pressure  was  exerted  in  behalf  of 
State  and  Federal  support  i^  colleges  of  agri- 
culture at  about  1850. 

In  Pennsylvania  the  present  State  College  ij 
due  to  the  activity  of  the  State  Agricultural 
Society  tiiat  took  definite  steps  in  1850-51  to 
secure  an  agricultural  school.  In  New  York 
State  several  attempts  were  made  but  all  of 
the  early  ones  were  without  great  measure  of 
success.  To  the  State  of  Michigan  belongs 
the  honor  of  having  the  oldest  college  of  agri- 
culture in  North  America.  This  institution  is 
also  the  first  to  be  established  entirely  on  the 
basis  of  State  support.  The  State  Constitu- 
tion adopted  in  1850  made  provision  that  the 
State  legislature  should  establish  and  maintain 
a  college  of  agrimlture.     The  law  providing 


for     its    establishment     became     effective     12 

Feb.  1855.  Immediately  a  bitter  fight  followed 
over  the  location  of  the  institution.  There  was 
a  decided  effort  made  by  those  who  were  in- 
terested in  the  Slate  University  to  have  the 
College  of  Agriculture  made  a  part  of  that  insti- 
tution. This  movement  was  opposed  by  the 
State  Agricultural  Society  and  this  organiza- 
tion was  successful  as  the  college  was  finally 
located  at  East  Lansing.  This  location,  apart 
from  a  literary  institution,  is  of  considerable 
interest  because  of  the  influence  that  it  exerted 
upon  the  establishment  of  "separate"  colleges  of 
agriculture  after  the  passage  of  the  Land  Grant 
Act.  In  the  early  years  of  the  agricultural  col- 
leges the  separate  institutions  had  a  more  sub- 
stantial development  than  did  those  thai  were 
made  a  part  of  existing  colleges  or  parts  of 
State  universities.  The  colleges  that  were  made 
a  part  of  a  university  were  very  stow  to  find 
themselves,  but  their  growth  in  recent  years  has 
been  of  such  a  nature  as  to  justify  the  views 
of  those  who  believed  they  should  be  a  part  of 

On  16  Feb.  1857,  the  State  legislature 
of  Michigan  appropriated  $40,000  for  tie  erec- 
tion of  buildings,  instruction  and  maintenance 
for  the  years  of  1857  and  1858.  The  institu- 
tion opened  to  receive  students  13  May  1857. 
State  supported  colleges  of  agriculture  were  ei- 
tablished  in  Pennsylvania  anT Maryland  in  185^ 

Land  Grant  Colleges.— Undoubtedly  there 
would  have  been  a  gradual  development  of  col- 
leges of  agriculture  on  the  basis  of  State  sup- 
porL  but  even  before  the  establishment  of  the 
Micnigan  College  of  Agriculture  there  had  been 
proposed  plans  for  Federal  aid.  To  whom  tlw 
credit  for  this  suggestion  belongs  is  in  doubt 
Probably  it  had  independent  origin  in  the 
minds  of  several  mea  The  first  bill  introduced 
in  Congress  touching  on  this  subject  was  of- 
fered by  lustin  P.  Morrill  in  lS7.  At  that 
time  Mr.  Morrill  was  a  member  of  the  House 
of  Representatives  from  the  State  of  Vermont 
This  bill  made  provision  for  granting  to  each 
State  20,000  acres  of  land  for  each  senator  and 
each  representative  in  Congress.  It  was  finally 
passed  7  Feb.  1859.  It  was,  however,  vetoed  Iw 
President  Buchanan.  The  matter  then  rested 
until  after  President  Lincoln's  election,  when 
Mr.  Morrill  again  introduced  a  bill,  drawn  oa 
Uncs  similar  to  the  previous  measure  except 
that  it  made  provision  (or  granting  30,000  acres 
of  land  to  each  State  for  each  senator  and 
representative  in  Congress.  This  measure  be- 
came a  law  on  2  July  1862,  when  President 
Lincoln's  signature  was  aflixed. 

It  provides  that  the  income  from  these  lands 
shall  be  used  by  each  State  which  accepts  the 
benefits  of  the  act  "to  the  endowment,  sumwrt 
and  maintenance  of  at  least  one  college  where 
the  leadii^  object  shall  be,  without  excluding 
other  scientific  and  classical  studies,  and  in- 
cluding military  tactics,  to  teach  such  branches 
of  leartung  as  are  related  to  agriculture  and 
mechanic  arts,  in  such  manner  as  the  legisla- 
ture of  the  States  may  respectively  prescribe, 
in  order  to  promote  the  liberal  and  practical 
education  of  the  industrial  classes  in  the  sev- 
eral pursuits  and  professions  in  life.'  A  sup- 
plementar:^  act  was  passed  in  1866  bv  which 
provision  is  made  so  that  when  any  Territory 
becomes  a  State  it  is  entitled  to  the  benefits  of 
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the  Act  of  1862.  or  the  First.  Morrill  Act  as  it 
is  commonly  called. 

The  Second  Morrill  Act  became  a  law  30 
Aug,  1890.  This  act  provided  for  an  initial 
allotment  to  the  Slates  of  |15,000  per  year  with 
an  automatic  increase  of  $1,000  ajinually  until 
the  sum  of  $25,000  was  reached  in  1900.  The 
purpose  of  this  legislation  was  for  the  "more 
complete  endowment  and  suijport  of  the  col- 
leges for  the  benefit  of  agriculture  and  me' 
cbanic  arts  established  under  the  provisions  of 
an  act  of  Congress,  approved  July  second, 
eighteen  hundred  and  sixty-two.*  Under  the 
terms  of  this  law,  there  is  provision  for  the 
division  of  the  funds  between  colleges  for 
white  and  colored  students  in  States  where 
separate  institutions  are  maintained. 

The  Nelson  amendment  was  approved  14 
March  1907.  This  provided  for  an  increase  of 
^5,000  a  year  to  the  allotments  made  under  the 
Second  Morrill  Act  The  initial  grant  was 
$5,000  and  was  subject  to  an  annual  increase 
of  $5,000  until  the  maximum  of  $25,000  was  at- 
tained. Under  the  two  acts,  the  Second  Mor- 
rill Law  and  the  Nelson  Amendment,  the  an- 
nual grant  to  each  Stale  is  $50,000. 

Through  the  provisions  of  the  three  acts 
Acre  has  been  a  marked  development  of  State 
colleges  ot  agriculture.  As  a  result  there  are 
at  the  present  time  67  of  these  institutions  in- 
cluding those  for  colored  students.  There  are 
17  of  these.  In  1915  the  total  income  of  the 
land  grant  colleges  was  $31,961,765,  of  which 
amount  only  $3,552,077  came  from  Federal 
sources.  According  to  a  report  from  the 
United  States  Bureau  of  Education  there  were 
in  1915-16  private  colleges  to  the  number  of 
16,  giving  instruction  in  agriculture. 

The  debates  that  took  place  in  Congress  at 
the  time  of  the  passage  of  the  First  Morrill 
Act  showed  no  dear  conception  as  to  what 
these  colleges  when  established  were  to  accom- 
plish. It  is  also  true  that  much  diversity  has 
been  shown  in  the  use  of  the  funds  by  the 
States.  In  some  of  the  eastern  States  the  land 
grant  was  turned  over  to  privately  endowed 
colleges  that  were  in  need  of  funds  and  in  the 
Middle  West  in  some  cases  the  grants  were 
tised  as  a  basis  for  the  establishment  of  State 
universities.  In  spite  of  these  facts  in  the  half 
century  that  has  elapsed  since  the  passage  of 
the  first  act  strong  institutions  have  been  devel- 
oped that  have  come  to  have  clearly  defined 
aims  and  fairly  definite  means  of  attaining 
those  ends.  At  present,  in  most  of  the  insti- 
tutions three  lines  of  activity  are  clearly  de- 
fined :  viz.,  resident  teaching,  research  and 
extension. 

Teaching.— The  courses  offered  by  the  in- 
stitution are  usually  of  two  classes;  long 
courses,  four  years  of  the  usual  length  of  a  col- 
lege year;  and  short  courses  which  are  com- 
monly two  years  in  length  but  of  only  10  or 
12  weeks  duration  each  yeat  In  addition  most 
institutions  make  special  provision  for  the  adult 
student  who  cannot  meet  the  entrance  standards. 

The  admission  requirements  to  the  four-year 
courses  arc  in  general  as  high  as  those  for  ad- 
mission to  other  college  courses.  The  comple- 
tion of  the  course  leads  to  the  degree  of  B.S. 
or  B.S.A.  The  subjects  tau^t  include  such 
basic  sciences  as  chemistry,  botany,  zoology, 
mathematics,  Reology  and  meteorology.  In 
addition  English  and  political  economy  are  usu- 


cconomics,  poultry  husbandry,  rural  education, 
entomology,  fruit  growing,  vegetable  garden- 
ing, floriculture,  forestry,  landscape  art,  dairy 
industry  and  agricultural  chemistry.  The  re^- 
lion  between  the  baste  and  applied  subjects 
varies  in  the  di£Fereat  institutions  but  usual^ 
it  comes  between  the  limits  of  one-third  and 
one-half. 

During  the  year  of  1915-16  there  were 
16,008  students  in  the  four-year  courses  and  in 
addition  10,332  students  in  one-  and  two-year 
courses.  To  these  figures  should  be  added 
2,053  four-year  students  in  agricultural  col- 
leges for  negroes.  This  is  quite  in  contrast  with 
the  early  experience  of  the  colleges  when  th^ 
had  almost  no  student  body.  Statistics  from 
bulletin  number  10  of  the  Carnegie  Foundation 
show  the  student  body  in  these  institution* 
grew  rapidly  from  1894-^5,  2,712,  to  1914 
14,844, 

Since  the  land  grant  colleges  are  supported 
by  the  State  and  National  governments,  tb^ 
have  felt  the  need  from  an  early  date  of  pro- 
viding instruction  through  short  or  winter 
courses  for  students  who  did  not  have  the  time 
to  attend  during  the  regular  academic  year  or 
who  may  have  lacked  entrance  requirements. 
Many  early  attempts  were  made  at  courses  of 
this  character  but  the  University  of  Wisconsin 
is  generally  credited  with  having  established 
the  short  course  on  its  present  day  basis.  This 
course  was  opened  in  1888  and  has  run  each 
year  since  that  lime.  These  courses  vary  in 
length  at  different  institutions  but  usually  they 
are  from  4  to  12  weeks  In  length  and  continue 
for  one  or  two  years.  The  work  that  is  offered 
is  of  an  extremely  practical  nature.  That  it  is 
meeting  a  demand  is  attested  by  the  fact  that 
there  were  14,108  short-course  students  in  the 
colleges  of  agriculture  during  the  year  of  1915- 
16.  It  is  quite  likely  that  with  the  development 
of  agricultural  instruction  in  the  public  hirfi 
schools  and  special  secondary  schools  that  this 
phase  of  the  work  may  decline  at  the  colleges. 

In  recent  years  many  of  the  colleges  are 
offering  summer  courses  of  6  1o  12  weeks'  dura- 
tion to  teachers.  The  need  for  this  work  has 
been  especially  pronounced  as  a  result  of  the 
development  of  agricultural  instruction  in  the 
elementary  and  seconda^  public  schools. 

Research.^  Almost  from  the  beginning  of 
instruction  in  the  colleges  of  agriciilture  sornc 
of  the  instructors  devoted  a  portion  of  their 
time  to  investigation.  This  was  made  necessary 
by  the  relatively  small  body  of  agricultural 
knowledge  that  was  established  on  a  scientific 
basis  and  organized  for  teachii^  purposes.  As 
a  result  of  provisions  ot  the  Federal  acts  en- 
couraging agricultural  research  most  of  the  ex- 
periment stations  are  oi^aniied  at  the  State 
colleges  of  agriculture.  Commonly,  the  inves- 
tigator is  a  member  of  both  college  and  experi- 
ment station  staffs.  The  results  of  the  experi- 
mental work  are  usually  distributed  by  means 
of  bulletins  that  are  published  both  in  technical 
and  popular  form.  See  AGRictJLTiiRAL  Experi- 
ment Station. 

Extension.  This  term  is  usuallv  applied  to 
the  instructional  work  that  is  conducted  with 
students  who  are  not  residttit  at  the  coDege. 
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It  covers  a  wide  range  of  activities  such  as  cor- 
rentoadence  cotines,  which  have  been  esi>e- 
^lly  developed  in  Pennsylvania  and  California, 
demonstration  schools,  farmers'  institutes, 
demoDstration  plots,  lectures,  reading  courses, 
county  agents,  home  demonstration  agents  and 
bo^'  ana  girls'  club  wotk.  Almost  from  the 
beginning  colleges  of  agriculture  have  felt  the 
pressure  for  such  work,  because  they  are  State 
supported  and  also  as  they  had  to  establish 
themsetves  with  the  farmers. 

The  first  State  law  making  specific  appro- 
priation for  extension  work  was  probably  the 
Nixon  Act  which  was  passed  by  the  New  Yortc 
State  legislature  in  1894.  At  the  present  time 
practically  every  college  of  agriculture  has  an 
extension  department  with  a  head  who  is  usu- 
'  ally  designated  extension  director.  There  : 
approximately  a  thousand 


home  economics  to  persons  not  attending  or 
resident  in  said  colleges  in  the  several  com- 
munities, and  imparting  to  such  persons  infor- 
mation on  said  subjects  through  field  demon- 
strations, publications,  and  otherwise;  and  this 
work  shall  be  carried  on  in  such  manner  as 
may  mutually  be  agreed  upon  by  the  Secretary 
of  Agriculture  and  the  State  agricultural  col- 
lege or  colleges  receiving  the  benefits  of  this 
aet.» 

By  the  provisions  of  this  act,  $480,000  were 
appropriated  for  the  first  year,  $10,000  of  which 
went  to  each  State  accepting  the  provisions  of 
the  act.     For  the  succeeding  year  there  was  an 

appropriation  of  $600,000  and  this  ■ 

annually  at  the  rate  of  $500,000  until  the 

of  $4,580,000  is  attained.     These  grants,  except 

the    $480,000,    are    "allotted    annually    to    each 

specialists      State  by  the  Secretary  of  Agriculture  in  the 
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on  ihe  faculties  of  the  aericultural  colleges. 
Much  of  the  stimulus  for  this  work  and  plans 
for  its  organization  have  come  through  the 
Smith-Lever  Act  which  became  effective  8  May 
W14.  This  law  differs  from  the  previous  acts 
m  which  Federal  funds  were  granted  to  the 
States  for  the  development  of  aigriculture,  in 
the  fact  that  the  National  Kovemment  retains 
a  larger  measure  of  control  than  in  any  pre- 
vious legislation.  This  is  done  by  tnaking  the 
funds  available  only  for  co-operative  extension 
work  that  is  carried  on  by  the  land  grant  col- 
leges of  agriculture  and  the  United  States  De- 
partment of  Agriculture.  The  nature  of  this 
co-operative  work  is  set  forth  in  section  2  of 
me  law  as  follows : 

•Cooperative  agricultural  extension  work 
shall  consist  of  the  givii^  of  instruction  and 
practical    demonstrations    in    agriculture    and 


proportion  which  the  rural  population  of  each 
State  bears  to  the  rural  population  of  all  the 
States  as  determined  by  the  next  preceding 
Federal  census."  In  order  to  secure  the  bene- 
fits of  the  act  an  amount  eqiuil  to  that  coming 
from  the  Federal  government  must  be  appro- 
priated from  sources  within  the  State.  The 
law  is  administered  throuBh  the  States  Rela- 
tions Service  of  the  United  States  Department 
of  Ag-ricuhure. 

The  most  notable  developments  under  this 
act  have  been  the  systems  of  cotmty  agents 
home  demonstration  agents,  and  boys'  and 
girls'  club  leaders.  March  1,  1918,  there  were 
co-operatively  employed  2,645  county  agents 
1,514  home  demonstration  agents  and  441  boys* 
and  girls'  club  workers.  Not  all  of  these  per- 
sons are  employed  on  permanent  funds  as  Z,950 
are  emergency  agents  put  into  the  co-operative 
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work  for  the  purpose  of  stimulalii^  ^ricul- 
tural  production  and  food  conservation  after 
our  entrance  into  the  war  with  Germany.  This 
act  was  made  possible  by  an  emergency  appro- 
priation of  $4,350,000.  The  table  on  the  preced- 
ing page,  furnished  through  the  courtesy  of  the 
Stales  Relations  Service,  shows  the  growth  of 
the  co-operative  extension  work  since  the  pas- 
sage of  the  Smith-Lever  Act. 

The  various  Federal  acts  relating  to  instruc- 
tion, research  and  extension  in  agriculture  have 
resulted  in  the  development  oT  a  group  of 
strong  institutions  that  are  making  their  iiiSu- 
ence  felt  throughout  the  entire  country.  In 
1918  there  were  W  state  and  federally  supported 
institutions  of  college  grade  giving  instruction 
in  Mrieulture,  17  of  which  were  for  negroes. 
In  23  States  and  Porto  Rico  the  college  of  agri- 
culture is  a  part  of  the  university.  Tuition  is 
free  to  residents  of  the  Slate  in  which  the  col- 
lie is  located  in  most  cases.  There  were 
7,066  persons  en^ged  as  instructors  or  inves- 
tigators in  these  institutions. 

Foreign  Countries. — The  most  widely  known 
college  ot  agriculture  in  Canada  is  the  Ontario 
Agricultural  College  at  Guelph.  This  institu- 
tion was  established  in  1874.  Several  other 
colleges  have  been  established  since  that  time. 
In  addition  to  its  collegiate  instruction  in  agri- 
culture Canada  has  done  much  to  encourage 
the  introduction  of  agriculture  into  the  rural 
Ugh  and  elementary  schools. 

The  first  chair  of  agriculture  in  England  was 
established  in  the  University  of  Edinburgh  in 
179ft  In  1838  the  Albert  Agricultural  College 
was  founded  at  Glasnevin,  Ireland,  as  a  state- 
supported  institution.  The  Royal  College  of 
Agriculture  was  established  at  Cirencester,  Et%- 
land,  in  184S.  There  have  been  other  colleges 
opened  for  the  purpose  of  giving  instruction  in 
agriculture  and  in  addition  tnere  are  a  consider- 
able number  of  other  colleges  giving  agricultural 
instruction.  National  aid  is  (riven  to  this  work 
through  the  Board  of  Agriculture  and  Fisheries. 

The  Institut  National  Agronomique  de 
Paris,  which  is  supported  bv  the  national 
government,  stands  at  the  faeaa  of  the  French 

gstem  of  collegiate  instruction  in  agriculture, 
addition  there  are  three  national  schools,  one 
each  at  Grignon,  Rennes  and  Montpelier.  France 
has  an  excellent  system  of  secondary  schools  of 
agriculture,  some  of  which  are  specialized  in 
dieir  work  and  others  give  general  instruction. 
There  are  also  chairs  of  agriculture  in  many 
lyceums  and  colleges.  Since  1879  instruction 
in  elementary  agriculture  and  horticulture  has 
been  obligatory  in  the  normal  and  primary 
schools.  Institutions  for  giving  Instruction  in 
agriculture  both  of  college  and  secondary  grade 
are  to  be  found  in  most  of  the  civilized  coun- 
tries of  the  world. 

Secondary  Scfaooli. —  As  has  been  noted 
most  of  the  early  efforts  to  give  instruction  in 
agriculture  were  made  in  schools  of  secondary 
grade.  Numerous  attempts  were  made  to  estab- 
Ush  "farm  schools'  in  the  East  and  Middle 
West  during  the  first  half  of  the  J9th  century. 
While  some  of  these  met  with  a  measure  of  suc- 
cess, sooner  or  later  they  were  compelled  for 
one  reason  or  another  to  close.  It  was  not 
until  18^  that  a  permanent  secondary  school  of 
aerieulture  was  established.  This  was  the 
Minnesota  State  School  of  Agriculture,  Joeafed 
al   Saint   Anthony's  Park,  in  connection  with 


the  Slate  College  of  Agriculture.  Fcdlowiog 
the  opening  of  Siis  school  tlrf;re  carae  a  period 
in  which  there  was  considerable  development 
of  special  secondary  agricultural  schools.  In 
1915-16  there  were  28  such  schools  maintained 
by  Stale  collt^es  of  agriculture,  74  special  agri- 
cultural schools  receiving  Slate  aid,  and  12 
private  agricultural  schools  of  secondary  grade. 
These  special  schools  have  in  some  cases  been 
supported  entirely  by  State  aid  and  in  other  in- 
stances by  a  combination  of  State  and  local 
funds.  The  unit  of  territory  that  they  attempt 
to  serve  varies  greatly.  In  some  cases,  e.g. 
New  Yoik  and  Minnesota  they  have  been  sup- 
ported entirely  by  the  State,  and  no  boundaries 
set  from  which  students  may  come,  within  the 
State.  In  Wisconsin  the  county  has  been  made 
the  tmit  and  the  schools  are  supported  by  State  ■ 
and  cotmn'.  In  Georgia  and  Alabama  a  school 
was  established  in  each  congressional  district, 
in  Oklahoma  the  judicial  district  was  made  the 
unit,  while  in  Arkansas  the  State  was  arbitrarily 
divided  into  four  districts. 

The  length  of  the  courses  varies  from  one  to 
four  years  with  the  most  common  length  two 
years  except  in  the  district  schools  of  Alabama 
and  Georgia  where  the  four-year  course  is 
the  rule.  The  admission  requirements  very 
properly  are  not  hi^  for  most  of  these  in- 
stitutions. Completion  of  the  elementary  school 
is  expected,  except  for  students  over  16 
who  are  commonly  admitted  regardless  of 
previous  academic  preparation.  In  most  of 
these  schools  the  instruction  is  designed  to  meet 
the  needs  of  boys  who  have  come  from  the 
farm  and  who  expect  to  return  to  it  without 
further  opportunity  for  study.  In  addition  to 
the  instruction  in  such  agricultural  subjects  as 
farm  crops,  soils,  animal  husbandry,  farm 
management,  fruit  growing,  poultry  husbandry, 
and  (fairying,  the  students  have  work  in  English, 
civics,  aritlunetic,  and  some  basic  science  work. 
In  these  institutions  the  tendency  has  been  to 
follow  too  closely  in  the  footsteps  of  the  col- 
leges of  agriculture  so  far  as  organization  and 
presentation  of  the  work  are  concerned.  Molt 
of  the  schools  are  provided  with  a  farm. 

It  was  noted  in  connection  with  the 
"separate*  colleges  of  agriculture  that  in  the 
early  stag«s  they  developed  more  rapidly  than 
did  those  that  were  a  part  of  a  university. 
When  the  later  class  finally  started  they  had  a 
more  substantial  growth,  A  striking  parallel 
occurs  in  the  development  of  agriculture  in- 
struction of  secondary  grade,  "nie  first  few 
years  of  its  growth  the  special  schools  were 
prominent  anif  there  were  few  agricultural  de- 
partments in  high  schools.  These,  however,  are 
developing  rapidly  in  recent  years.  In  1915-16 
there  were  421  State-aided  vocational  depart- 
ments of  agriculture  in  public  high  schools 
and  2,981  tiublic  high  schools  teaching  agricul- 
ture. In  the  vocational  departments. the  course 
of  study  is  commonly  four  years  in  length  al- 
though frequently  short  courses  are  also 
offered.  In  other  high  sdiools  the  courses  com- 
monly run  from  a  half  vear  to  two  years. 

Febniary  23,  President  Wilson  Signed  the 
Smith-Hughes  bill  for  vocational  education. 
This  measure  which  makes  provision  for  Fed- 
eral aid  to  the  States  for  vocational  education 
in  agriculture,  trade  and  industrial  subjects,  and 
home  economics,  is  certain  to  exert  a  marked 
bRuence  upon  the  development  of  secondary 
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agriculture.  Like  the  Smith-Lever  Act  this  law 
makes  the  development  of  vocational  education 
in  agriculture  a  co-operative  enterprise  between 
tiic  various  States  and  the  Federal  govern- 
ment The  law  went  into  operation  1  July 
1917  and  provides  Federal  (unas  to  the  amount 
of  $500,000  for  the  stimulus  of  vocational  educa- 
tion in  agriculture.  This  amount  is  increased 
by  ¥250,000  annually  until  $2,000,000  is  T«ached 
when  it  is  increased  to  $3,000,000,  which  is  the 
maximum,  1^  annual  increments  of  $500,000. 
This  money  is  appropriated  among  the  States 
in  the  proportion  that  the  rural  population  of 
each  State  bears  to  the  total  rural  population  of 
all  the  States.  In  order  to  receive  the  benefits 
of  this  act  there  must  be  expended  from  sources 
within  the  State  an  amount  equal  to  the  amount 
received  from  the  National  government.  The 
instruction  must  be  designed  for  pupils  over 
14  years  of  age  but  it  must  be  below  college 
grade.  The  law  further  provides  that  the  funds 
must  be  expended  through  State  supported  or 
supervised  schcxtls,  and  arrangements  must  be 
made  so  that  pupils  obtain  at  least  six  months 
of  practical  experience  each  year.  The  law 
makes  provision  for  the  preparation  of  teachers 
of  vocational  agriculture. 

This  act  is  administered  by  the  Federal 
Board  for  Vocational  Education  which  con- 
sists of  a  representative  of  labor,  a  representa- 
tive of  agriculture,  a  representative  of  trade 
and  industry,  and  toe  following  ex-oSicio  mem- 
bers; secretary  of  agriculture,  secretary  of  com- 
merce, secretary  of  labor  and  the  commissioner 
of  education. 

In  all  of  the  earl^  attempts  to  develop  agri- 
cultural instruction  in  secondary^  schools  it  was 
considered  necessary  to  maintain  a  farm.  In 
recent  years  the  home  project  plan,  which  has 
been  developed  largely  through  the  efforts  of 
R,  W.  Stimson  of  Massachusetts,  has  proved 
more  satisfactory  as  a  means  of  affording  voca- 
tional experience.  The  home  project  is  or- 
^narily  a  productive  enterprise  that  is  an  out- 
growth of  the  school  instruction  but  is  carried 
on  by  the  pupil  at  his  home  under  the  super- 
vision of  the  agricultural  instructor.  The  next 
10  years  are  certain  to  witness  a  marled  de- 
velopment and  extension  of  the  home  project 
method  in  agricultural  teaching  in  high  schools. 

Elementary  Schools. —  Agricultural  instruc- 
tion in  the  high  schools  raises  many  problems 
that  are  difficult  of  solution  but  the  problem  is 
even  more  serious  in  the  rural  elemeritary 
school.  There  are  a  number  of  States  in  which 
such  instruction  is  required  by  law  but  in  a  large 
measure  it  has  failed  to  function  because  it  has 
been  too  bookish.  This  is  chiefly  due  to  the 
fact  that  in  most  States  there  is  no  adequate 
system  for  die  preparation  of  rural  teachers. 
They  are  unable  to  go  into  the  school  and  utilize 
the  experiences  of  the  country  child  and  the 
opportunities  of  the  farming  community  for 
ediicational  purposes.  However,  some  very 
good  results  nave  been  attained  in  spite  of  the 
many  difficulties.  The  consolidation  of  schools 
has  greatly  increased  the  possibilities  of  instruc- 
tion in  agriculture  for  pupils  of  the  upper 
grades.  TTiis  is  also  true  of  tie  intermediate 
schools  of  agriculture  and  mechanic  arts  of 
New  York  State-  and  the  junior  high  schools 
to  be  found  in  the  rural  communities  of  Ver- 
mont. The  latter  hav-e  had  a  very  marked  de- 
velopment since  1915  when  provision  was  tnade 


for  them  by  special  legislation.  (See  Agmcui/- 
TURAL  Colleges;  AcwcuLTtniAL  Experimemt 
Station).  Consult  Bailey,  L.  H.,  'Cyclopedia  of 
American  Agriculture'  (New  York  1910-U); 
Carney,  M.,  'Country  Life  and  the  Country 
SchooP  (Chicago  1912);  Bulletins  of  United 
States  Department  of  Agriculture  and  of  Slate 
Experiment   Stations. 

George  A.  Wobks, 
Rural  Education  Deparlintnr  New  York  Slalt 
College  of  Agriculture,  Cornell  University. 
EDUCATION,  Catholic.  See  Catholic 
Education  in  the  United  States  ;  Catholic 
Education  in  Canada  ;  Catholic  Church  and 
Science;  Parish  Schools,  etc 

EDUCATION,  Commercial,  a  general 
qrslem  of  modem  education  to  prepare  youth 
for  commercial  pursuits  which  follows  the 
usage  of  many  European  schools  and  colleges, 
where  the  selective  courses  for  pupils  on  entry 
are  designated  as  either  "commercial*  or 
•classical."  The  commercial  high  schools  of 
the  public  system  of  education  of  the  United 
States  are  organized  with  industrial  aims  to 

S've  *a  general  education  of  such  a  nature  at 
St  fits  youth  far  commercial  pursuits."  Sup- 
plemental or  higher  commercial  education  is 
furnished  by  extended  scientific  training  in 
university  departments,  in  schools  of  technology, 
or  in  independent  trade  and  business  sdiools 
and  colleges. 

About  one-third  of  the  pupils  in  high  schools 
in  the  United  Stales  in  1917  were  taking  com- 
mercial courses.  (Government  reports  from  31 
cities  of  100,000  population  and  over  ^ow  that 
from  10  to  60  per  cent  of  all  high  school  pupils 
take  commercial  courses,  and  that  of  these  Bos- 
ton and  Milwaukee  have  the  largest,  and  Cincin- 
nati, Cleveland,  Columbus  and  Dayton  have 
the  lowest  per  cent.  There  were  special  hipfli 
sdioots  in  1916  in  Boston,  Cleveland,  Columbus, 
New  Yort  Portland  (Ore.),  San  Francisco; 
Springfield,  S^cusc,  Washington  and  Worces- 
ter. The  pupils  who  receive  special  commercial 
■  n  in  the  government  high  schools,  and 
the  special  commercial  high  schools, 
the  atudy  of  related  academic  woik 
with  the  other  pupils  from  which  the;^  are  not 
separated ;  for  commercial  instruction  is  looked 
upon  as  general  education  and  is  treated  as 
such.  While  the  private  business  schools  have 
had  very  definite,  if  narrow  aims,  to  which 
they  have  adhered  strictly  and  lo^cally,  the 
commercial  education  of  the  government  sec- 
ondary schools  has  been  more  or  less  a  con- 
cession to  the  demands  of  business  interests 
and  practical  life;  and  of  late  educators  have 
begun  to  insist  that  the  commercial  education 
of  ^vemment  institutions  should  be  better  or- 
ganized and  that  its  aim  be  more  definitely 
stated.  At  present  (1918)  pupils  taking  com- 
mercial courses  in  secondary  s<Aools  give  only 
about  25  per  cent  of  their  time  to  technicifi 
commercial  education.  Another  25  per  cent 
is  devoted  to  "related  work"  and  50  per  cent 
to  "general  culture."  The  private  business 
schools,  on  the  other  hand,  go  direct  to  the 
goal  they  have  set  for  themselves.  The  result 
is  that  they  cover,  in  from  six  months  to  one 
year,  the  same  commercial  work  that  the  sec- 
ondary schools  require  from  two  to  four  years 
to  accomplish;  and  the  pupils  of  the  private 
business  colleges  are  taught  in  a  mon-cjiact       j 
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and  businesslilce  way.  Hence  the  popularily  of 
the  latter,  though  they  charge  compratively 
high  fees.  In  other  words,  commeraal  educa- 
tion in  the  ^covernment  schools  has  not  yet 
become  individualized,  as  it  has  in  Germanv, 
where  it  has  developed  into  a  system  by  itself 
and  not  a  comparatively  unimportant  part  of 
a  general  system,  as  it  still  is  in  the  United 
States.  Hence  the  need  of  a  general  reorgan- 
ization of  commercial  education  along  pedasogic 
and  practical  lines;  for  the  necessities  of  busi- 
ness life  continue,  from  year  to  year,  to  make 
more  imjjcrative  and  extensive  demands  upon 
the  public  school  system.  Owing  to  the  fact 
that  commercial  education  forms  a  part  of  the 
ordinary  school  curriculum  of  secondary  im- 
portance, most  public  schools  are  poorly 
equipped  as  to  organization  and  the  other  ma- 
chinery necessary  to  meet  the  ever-increasing 
demands  made  upon  them  by  the  business  world, 
which  is  still  pinning  its  faith  to  the  private 
business  college,  which  to  exist  has  to  keep 
its  ear  close  to  the  ground. 

The  commerdal  courses  of  the  govenmient 
Mcondary  schools  may  be  divided  as  follows: 
General  office  work  and  bookkeeping;  stenog- 
raphy, typewriting  and  the  operation  of  office 
appliances ;  secretarial  work,  which  retjuires 
more  careful  training  and  higher  academic  re- 
quirements on  the  part  of  the  pupib;  and  sales- 
manship. Tlie  program  of  the  commercial  edu- 
cation of  the  secondary  schools  is  theoretically 
good;  but  in  practice  it  has  a  decided  tendency 
to  be  too  technical  at  the  expense  of  accuracy 
and  practicability.  On  the  other  hand  the  pn- 
Yate  business  schools  aim,  above  all  things,  at 
speed,  accuracy  and  practical  results,  and 
trouble  themselves  very  little  over  questions  of 
a  technical  nature,  wtien  they  are  not  abso- 
lutely necessary  to  the  end  in  view.  The  de- 
mand being  made  upon  secondary  sdiools  is, 
therefore,  tliat  they  study  more  carefully  the 
Deeds  of  commercial  life  and  that  they  impart 
more  intensive  instruction  and  practice  in  each 
individual  section  of  commerdal  education  so 
Qiat  their  pupils  may  be  enabled  to  step  iroia 
die  schools  into  subordinate  positions  in  busi- 
ness concerns.  To  this  end  it  is  necessary  to 
increase  and  improve  the  office  appliance  de- 
partments of  the  secondary  schools  and  to  place 
tbem  in  the  hands  of  trained  practical  teachers, 
as  Ibe  better  dass  of  business  collies  have  al- 
ready done. 

Commerdal  hlrfi  schools  in  the  United 
States  are  confined,  for  the  most  part,  to  the 
larger  dties.  They  differ  very  little  except  in 
name  and  the  munSer  of  pupils  taldng  commer- 
dal courses,  from  the  ordinary  secondary  school 
with  attached  commerdal  courses.     Not  <  ' 
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equipment  of  other  departments  is  generally 
favored  at  the  expense  of  the  commercial.  In 
Other  words,  the  commercial  education  of  the 
United  Slates  secondary  schools  has  no  tradi- 
tions to  live  up  to  and  no  definite  aims  to  as- 
sure definite   results.     Until  these  are  attained 


as  the  ordinary  high  school  and  the  commercial 
school  are  divorced  and  the  Utter  is  allowed 
to  follow  its  own  life  and  maintain  a  teaching 
staff  trained  to  keep  the  needs  of  commercial 
education  constantly  in  view. 

Student!.— There  were,  in  1917,  approxi- 
mately half  a  million  stuoenls  in  commerdal 
courses  in  the  United  States.  The  Bureau  of 
Education  bad  the  names  of  more  than  1,300 
independent  commercial  and  business  schotds, 
exdusive  of  the  hundreds  of  other  business 
schools  forming  departments  of  normal  scho<ds, 
private  schools  and  other  institutions,  Only 
843  of  the  independent  business  schools  in  1916 
responded  to  the  request  of  the  Bureau  of  Edu- 
cation for  statistical  information.  The  reports 
thus  furnished  show  that  there  were  in  the  843 
business  schools  reporting  133,286  students,  an 
increase  of  15,223  over  the  preceding  year.  The 
reports  of  762  private  high  schools  show  that  they 
had,  in  1916,  17,706  students  in  business  courses. 
The  2,863  public  high  schools  of  the  country, 
during  the  same  period,  had  208,605  students 
in  their  commercial  departments.  Of  the  pupils 
reported  in  the  private  business  schools  130,431 
were  in  day  and  52,855  in  night  courses.  The 
total  number  of  students  reported  to  the  de- 
partment  as  in  commercial  courses  was  made 
up  as  follows: 
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other  branches  of  education  which  have  tradi- 
tions and  aims.  But  little  improvement  can  be 
hoped  for  in  the  teaching  of  commerdal  sub- 
jects in  the  government  schools  until  such  time 


Thus  it  will  be  seen  that  the  hundreds  of 
business  colleges  and  other  institutions  having 
commerdal  courses,  but  not  reporting  them  to 
the  department,  should  easily  have  increased 
the  number  of  students  in  commerdal  courses 
to  500,000  in  1917,  when  the  demands  of  the 
war  had  given  an  added  impulse  to  this  ever- 
growing department  of  education.  Massachu- 
setts led  with  the  highest  ntmiber  of  pupils  in 
the  public  high  schools,  28,489,  New  York  com- 
ing second  with  27,887;  but  as  the  latter  had 
more  students  than  the  former  in  private  high 
schools  and  academies,  the  total  of  students  of 
commerdal  courses,  exdusive  of  the  regular  pri- 
vate business  colleges,  was  New  York,  29,563: 
Massachusetts,  29,485.  Pennsylvania  reported 
17,544  commerdal  students  in  the  public  high 
schools,  and  2,539  in  private  high  schools  and 
academies,  a  total  of  2(k083;  Ilhnois,  13,923  in 
public  high  schools,  and  1,349  in  private  hi^ 
schools  and  academies,  total  15,272;  New  Jer- 
s^,  12,444  in  public  high  schools,  and  319  in 
private  high  schools  and  academies,  total  12,763; 
California,  11,567  in  public  high  schools,  and  582 
in  private  high  schools  and  academies,  total 
12,149;  Ohio,  10,191  in  public  higji  schools,  and 
995  in  private  high  schools  and  academies,  total 
11,086.  Michigan  and  Wisconsin  had  each 
about  8,000  commerdal  high  school  students; 
ConnecUcut  about  7,000;  Indiana,  Minnesota, 
Iowa,  Missouri  and  Washington  between  5.000 
and  6,000;  Maine,  Rhode  Island  and  Kansas 
between  3,000  and  4,000;  New  Hampshire,  Ne- 


mont,  Vii^nia,  West  Virginia,  Georgia,  Ken- 
tucky, Louisiana,  Oklahoma,  Montana,  Utah 
and   the   District   of   Columbia   had   each    over 
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The  trend  of  bnuness  edacalion  in  the  pub- 
lic schools  is  shown  by  the  reports  of  the  Ba- 
reau  of  Education  for  sectiona  of  the  country 
as  follows:  In  the  North  Atlantic  States,  in 
1915,  1,066  hi^  schools  are  reported  as  having 
109,298  commercial  students ;  the  North  Cen- 
tral States,  1,424  schools  and  70,406  students ; 
Western  Sutes,  564  schools  and  26,690  stu- 
dents; South  Central  States,  315  schools  and 
10,551  students;  and  the  South  Atlantic  States. 
256  schools  and.  9,369  pupils. 

In  1916  there  were  54,871  students  and  1,511 
teachers  in  the  241  private  commercial  schools 
of  the  North  Atlantic  States;  76,709  pupils  and 
1,664  teachers  in  the  344  schools  of  the  North 
Central  States ;  23,926  pupils  and  S30  teachers  in 
the  110  schools  of  the  Western  States;  16,515 
pupils  and  318  teachers  in  the  84  schools  of  the 
South  Central  States;  and  12,265  students  and 
286  teachers  in  the  64  schools  of  the  South  At- 
lantic States.  The  total  number  of  students 
reported  taking  commercial  course  in  public 
and  private  high  schools  and  business  colleges, 
in  1915,  was:  North  Atlantic  States,  164.169; 
North  Central  States,  147,115;  Western  States, 
49,616;  South  Central  States,  27,066;  South 
Atlantic  States,  21.631.  ETCtywhere,  except  iii 
the  North  Atlantic  and  Western  States,  the  pri- 
vate business  schools'  were  turning  out  more 
commercial  students  than  the  government  insti- 
tutions. The  843  private  business  colleges  and 
schools  reported  to  the  government  as  in  their 
employ  4J09  teachers  in  1916. 

In  the  fiscal  year  1914-15,  19,019  students 
graduate'd  in  commercial  courses ;  27,836  in 
amanuensis  courses;  14,538 in  combined  courses; 
1,729  in  English  courses :  and  980  in  telegraphy. 

Higher  Commercial  Bducation. —  In  1915 
there  were  over  10,000  students  studying  com- 
merce in  the  colleges  and  universities  of  the 
United  States.  At  the  head  of  these  was  New 
York  University  wth  2,260  students.  The  Uni- 
versity of  Pennsylvania  had  916  students  of 
commercial  subjects;  North  Western  Univer- 
sity, 790;  University  of  Wisconsin,  484;  Uni- 
versity of  Illinois,  ^;  Boston  University,  378; 
University  of  Cahfomia,  320;  University  of 
Chicago,  220;  University  of  Pittsburgh,  213; 
and  Saint  John's,  Ohio,  207.  In  all  60  colters 
and  universities  were  reported  as  having  in- 
struction in  commercial  education;  and  of  these 
25  had  100  or  more  pupils  each. 

By  the  middle  of  the  last  century,  owing  to 
the  vast  increase  of  business  throughout  the 
civilized  world,  business  men  had  already  come 
to  feel  the  need  of  special  technical  commer- 
cial education  for  their  employees.  As  early 
as  1855  Gustav  von  Mevissen,  the  great  Euro- 
pean financier,  in  a  report  to  the  Chamber  of 
Commerce  of  Cologne,  advocated  the  higher 
education  of  business  men  with  the  surplus 
capital  of  the  commercial  world.  But  though 
the  business  men  of  Europe  felt  the  need  of 
business  education  for  their  emplc^ees  they 
struggled  vainly  against  the  traditions  of  th« 
schools,  colleges  and  universities;  and  it  was 
in  the  New  World  that  the  business  college 
first  came,  in  a  measure,  to  supply  the  needed 
business  education.  But  it  was  not  imtil  the 
tiniversities  turned  their  attention  to  this  field 
that  the  dream  of  von  Mevissen  might  be  said 
to  be  in  a  fair  way  to  became  realized.  He  him- 
self began  the  good  work  by  founding  a  com- 


mercial college  at  Cologne,  But  the  real  pio- 
neer in  higher  commercial  education  was  the 
University  of  Pennsylvania  which  in  1881  es- 
tablished the  *Wharton  School  of  Finance  and 
Commerce.'  Seventeen  years  later  the  Uni- 
versity of  California  founded  a  similar  course 
leading  to  the  degree  of  B.S.  And  in  the  same 
year  die  University  of  Chicago  also  added  a 
commercial  department  with  the  degree  of 
B.Ph.  In  1900,  New  York  University,  and  in 
the  following  year,  Columbia  University,  and  in 
1902,  the  universities  of  Illinois,  Indiana  and 
Michigan  established  commercial  courses  with 
the  bachelor's  degree.  Now  (1918)  most  of 
the  important  universities  of  the  United  States 
have  more  or  less  complete  commercial  depart- 
ments. The  Harvard  Graduate  School  of  Busi- 
ness Admin  strati  on,  established  in  1908,  and  the 
Amos  Tuck  School  of  Administration  and  Fi- 
nance, opened  in  1900,  in  connection  with  Dart- 
mouth College,  go  further  in  this  respect  than 
ttie  other  universities,  admitting  to  their  courses 
only  college  and  university  graduates  whom 
they  train  for  business  and  public  affairs. 
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John  Hubert  COfnyn, 
Editorial  Staff  of  The  Americana. 

EDUCATION,  Coti^nilaory.  The  doctrine 
of  the  donocracy  of  Calvinism  from  the  begin- 
ning of  its  teachings  contained  the  fundamental 
principle  that  each  person  should  be  able  to 
read.  Under  that  doctrine  religious  matters 
were  held  to  be  of  vital  concern  to  every  person 
as  well  as  to  the  nation  and  each  individual 
was  held  to  be  personally  accountable  for  his 
own  conduct.  The  Bible  contained  the  rules 
of  conduct  which  should  regulate  the  lives  of 
all  people.  Each  person  was.  therefore,  ex- 
pected to  be  able  to  read  that  book  and  not  to 
be  dependent  upon  others  for  a  knowledge  of 
its  teachings  and  of  the  personal  obligations 
which  such  teachings  imposed.  In  the  (countries, 
therefore,  which  were  under  the  control  of 
the  Calvinists,  the  basic  principles  of  compul- 
sory education  laws,  so  general  in  all  the 
IKOgressive  coimtries  of  the  world  at  the 
present  time,  wer«  first  established  The  general 
feeling  of  the  people  in  the  Netherlands  in  re- 
lation to  education  was  such  that  for  more 
than  150  years  before  the  Dutch  began  lo  make 
settlements  in  America  public  schools  bad  been 
maintained  in  that  country.  The  education  of 
the  masses  tfaiough  these  schools  which  were 
pi^lic  schools  had  been   the  bulwark  of  the 
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and  happiness  prevailed  among  its  peopl:.  When 
the  Calvinists  settled  in  America  they  brou^t 
with  them  the  spirit  and  life  of  the  social  in- 
stitutions of  their  nalive  country  and  wherever 
the  Dutch  settled  in  America  they  established 
schools  which  were  of  the  type  of  the  schools 
in  the  fatherland.  These  schools  were  adminis- 
tered on  the  same  general  plan  on  which  the 
schools  of  Holland  had  been  operated.  All 
children  were  required  to  receive  instruction. 
This  instruction  was  provided  by  members  of 
the  family  at  the  home  in  many  cases,  often  at 
private  schools  but  generally  in  the  schools  es- 
tablished by  the  authorities  of  the  company  who 
were  responsible  for  the  regulation  of  the  affairs 
of  the  settlement.  The  West  India  Company 
which  made  settlements  at  Manhattan  and  at 
Albany  adopted  an  ordinance  in  1629  providing 
that  all  colonists  'shaW  endeavor  to  find  out 
ways  and  means  whereby  they  may  supply  a 
minister  and  a  schoolmaster."  Under  this  or- 
dinance, schools  were  maintained  and  children 
were  required  to  attend  them.  The  Dutch, 
therefore,  during  their  period  of  control  in  the 
colonies  planted  the  germ  of  the  foundation  on 
which  compulsory  attendance  laws  are  based. 
The  General  Court  of  the  Massachusetts 
colony  issued  a  decree  in  1642  which  has  also 
exercised  an  important  bearing  upon  the  de- 
velopment of  compulsory  attendance  statutes. 
The  decree  of  the  Massachusetts  court  and  the 
preamble  upon  which  it  is  predicated  were  as 
follows : 
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This  law  did  not  specify  where  the  children 
were  to  be  instructed  and  such  law  was  amended 
in  1647  by  specifically  providing  that  in  each 
township  containing  50  families  an  instructor 
should  be  employed  to  teach  all  children  to  read 
and  to  write,  and  the  law  further  provided  that 
in  3  township  containing  100  families,  a  gram- 
mar school  should  be  maintained  and  masters 
employed  who  were  aSlc  to  fit  young  people  for 
entrance  to  a  university. 

Thus,  there  were  in  the  very  beginning  of 
the  establishment  of  organized  society  in  this 
country  two  great  forces,  one  Dutch,  and  the 
Other,  English,  in  different  sections  of  the 
cotintry,  which  enacted  decrees  or  statutes 
which  are  the  basis  upon  which  compulsory  edu- 
cation laws  of  the  several  States  have  been 
established 

When  the  Republic  was  founded,  no  provi- 
sion was  made  for  a  national  system  of  educa- 
tion. Education,  therefore,  became  a  subject 
which  was  controlled  and  administered  by  the 
several  States.  It  took  a  lon^  period  of  time 
for  the  development  of  public  opinion  which 
required  the  establishment  and  maintenattce  of 
public  schools.  When  school  systems  were  es- 
tablished in  a  State  under  general  laws,  and 
when  independent  schools  were  organized  under 


special  acts  in  various  communities,  provisions 
were  not  generally  incorporated  in  such  laws  or 
acts  which  made  attendance  upon  school  com- 
pulsory.    The  parent  of   a  child  generally  as- 
sumed that  the  education  of  such  child  was  a 
matter  entirely  personal  with  such  parent.    Dur- 
ing the  early  years  of  the  nation  there  was  a 
nmon   feeling   which    was    repugnant   to   all 
.ndatory  statutes.     The  opposition  to  the  en- 
ment  of  such  laws  must  not  he  regarded  as 
a    lack   of    interest   in   public   education.      The 
leaders  of  the   nation   had  an   appreciation   of 
the  value  of  education  and  the  national  neces- 
sity for  its  promotion  and  development. 

The  economic  and  industrial  conditions  of 
the  country  were  passing  through  a  stage  of  de- 
velopment which  influenced  the  whole  social 
organization  of  the  state.  The  cities  were  in- 
creasing in  population.  The  number  of  cities 
and  large  villages  were  also  increasing.  The 
industrial  and  commercial  affairs  of  the  country 
were  expanding  and  developing.  Children  were 
being  employed  in  the  industries.  The  increase 
in  immigration  was  bringing  \arge  number^  of 
foreigners  into  the  country.  Young  children 
under  the  apprentice  system  were  bound  out  to 
labor  which  deprived  them  of  school  privileges. 
These  conditions  prevailed  quite  generally  in 
the  New  England  and  Midtlle  Stales.  Great 
evils  grew  out  of  these  conditions.  Hardships 
were  imposed  upon  children  of  tender  ages. 
These  conditions  could  be  remedied  throiufh 
"legislation  only.  The  first  effort  alotig  this 
line  appears  to  have  been  in  Coimeclicut  in  1813 
when  a  law  was  enacted  providing  that  all  chil- 
dren employed  in  factories  should  be  tau^t 
reading,  writing  and  arithmetic.  In  1836 
Massachusetts  enacted  a  law  prohibiting  the 
employment  of  children  under  the  age  of  15  in 
manufacturing  establishments  unless  they  should 
have  attended  a  public  or  private  school  for  at 
least  three  of  the  12  months  during  the  year 
preceding  such  employment.  The  law  'did  not 
place  adequate  responsibility  upon  parents,  the 
period  of  instruction  was  too  short  and  the 
penalty  of  a  fine  of  S50  imposed  upon  owners, 
agents  or  superintendents  of  factories  was  in- 
eiiective,  as  no  provision  was  incorporated  in  the 
statute  defining  who  should  prosecute  viola- 
tions  of  the  law. 

The  statutes  of  Connecticut  and  Massachu- 
setts were  undoubtedly  modeled  somewhat  aflcr 
the  Enfflish  factorv  laws.  Laws  regulating  the 
employing  of  children  in  factories  and  provid- 
ing for  the  education  of  children  thus  emploved 
were  enacted  in  England  in  1802  and  in  1833. 
Under  the  first  act  all  apprentices  in  the  cotton 
and  woollen  mills  were  required  to  be  taught 
readily,  writing  and  arithmetic  'or  either  of 
them*  during  the  first  four  years  of  their  ap- 
prenticeship upon  every  working  day  and  dur- 
ing the  hours  of  work.  The  emplo}'er  was  re- 
quired to  provide  the  teacher.  In  the  provi- 
sion of  this  act  is  the  germ  of  the  modem  con- 
tinuation school.  The  act  of  1833  greatly 
strengthened  this  law.  It  provided  for  factory 
inspectors  to  enforce  the  provisions  of  the  act. 
The  employment  of  children  under  nine  years 
of  age  was  prohibited.  Children  between  9  and 
13  years  of  age  were  required  to  attend  school 
two  hours  each  day  for  six  days  each  week. 
The  parent  possessed  the  right  to  select  the 
school.    If  the  parent  failed  to  make  stich  seleo> 
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tion  the  factory  inspector  made  it  Parents  who 
violated  tbe  law  were  subject  to  a  line  of  20 
shillings.  Employers  who  violated  such  law 
were  subject  to  a  fine  as  high  as  £20.  In  this 
legislation  of  Connecticut  and  Massachusetts 
the  right  of  the  State  to  require  a  child  to  at- 
tend school,  to  compel  the  employer  of  a  child 
to  provide  educational  facilities  for  such  child 
and  to  penalize  a  parent  or  the  employer  of  a 
child  for  failing  to  provide  a  child  with  educa- 
tional  facilities  is  first  asserted  in  this  country. 
These  laws  were  not  general  compulsoiy  educa- 
ton  statutes  but  they  were  a  step  in  thai  direc- 

The  next  important  legislation  in  this  coun- 
try bearing  upon  compulsory  education  were 
tbe  truancy  laws  of  Massachusetts  enacted  in 
1850  and  1852  and  of  New  York  in  1853.  The 
Massachusetts  Act  of  1850  conferred  power 
upon  the  cities  and  towns  of  the  State  to  pre- 
scribe ordinances  to  provide  for  the  education 
of  children  who  were  habitual  truants  or  who 
were  not  attending  schooL  aud  who  were  not 
employed  In  regular  or  lawful  occupation.  Tbe 
law  applied  to  children  between  the  ages  of  6 
and  15.  The  statute  was  indefinite  and  cumber- 
some. The  general  purpose  was  to  compel  chil- 
dren who  were  not  receiving  instruction  and 
who  were  not  employed  in  accordance  with  the 
provisions  of  the  factory  laws  to  attend  school. 
The  ineffectiveness  of  \he  law  was  recognized 
and  in  1852  a  broader  and  more  effective  law 
was  enacted.  Under  the  provision  of  the  act  of 
1852  certain  definite  provisions  were  made  man- 
datory. Parents  were  made  responsible  for  the 
education  of  their  children.  All  children  be- 
tween the  ages  of  8  and  14  were  required  to 
attend  some  public  school  in  the  town  for  at 
least  12  weeks  and  6  of  these  must  be  consecu- 
tive. A  penalty  of  ^  was  prescribed  for  vio- 
lation of  tbe  law.  The  statute,  however,  con- 
tained one  clause  which  expressed  conditions 
under  which  a  person  who  had  not  complied 
with  the  law  should  not  be  regarded  as  having 
violated  it.  Children  \fho  were  "otherwise  fur- 
nished with  the  means  of  education  for  a  like 
period  of  time"  were  regarded  as  having  com- 
plied with  the  terms  of  the  law.  Attendance 
upon  private  or  parochial  schools  for  the  re- 
quired period  of  time  was  held  to  be  a  com- 
pliance with  the  law.  It  was  not  required  that 
the  instruction  should  be  the  equivalent  and 
as  thorough  as  that  given  in  the  public  schools. 
The  burden  of  enforcing  the  penalty  for  vio- 
lating the  law  was  placed  upon  town  treasurers, 
and  these  officers  generally  refrained  from  mak- 
ing prosecutions.  The  ^lew  York  Act  of  1853 
followed  somewhat  the  lines  of  the  Massachu- 
setts law.  It  provided  that  "if  any  child  be- 
tween the  ages  of  5  and  14  years,  having  suffi- 
cient bodily  health  and  mental  capacity  to  at- 
tend a  public  school,  shall  be  found  wandering 
in  the  streets  or  lanes  of  any  city  or  incorpo- 
rated village,  idle  and  truant,  without  any  lawful 
occupation,"  such  child  and  its  parents  were 
required  to  be  brought  before  a  magistrate  for 
examination.  The  court  possessed  the  power  to 
put  a  larent  under  written  obligation  to  cause 
such  child  to  be  sent  to  school  for  four  months. 
Provision  was  also  made  in  the  Massachusetts 
and  the  New  York  law  for  the  commitment  of 
truants  in  suitable  institutions.  These  laws 
were  written  upon  the  theory  that  children  who 
were  not  truants  did  attend  school  and  that  it 


was  necessary  to  enact  laws  relating  to  the 
attendance  or  those  cbildren  only  who  were 
truants.  The  experience  of  tbe  States  whidi 
first  enacted  truancy  laws  was  that  it  was  diffi- 
cult to  enforce  such  statutes  because  of  defec- 
tive machinery  provided  for  their  administrap 
tion.  These  defects  were  gradually  remedied 
and  the  laws  gradually  strengthened.  The 
experience  of  the  country  also  showed  that  laws 
aimed  solely  at  truancy  could  not  be  effectively 
enforced.  This  experience  further  showed  that 
a  statute  on  this  subject  to  be  made  effective 
must  be  a  clean-cut  law  requiring  every  child 
within  certain  ages  to  attend  upon  instruction 
for  a  definite  period  of  time. 

The  only  American  States  which  enacted  a 
compulsory  education  law  previous  to  the  C^ivil 
War  were  Massachusetts  and  New  York.  In 
1874  New  York  substituted  an  entirely  new  act 
for  the  act  of  1853.  This  law  was  not  denomi- 
nated a  law  relating  to  school  attendance  or 
to  truancy  but  it  was  given  the  following 
significant  title,  'An  act  to  secure  to  cbildren 
the  benefits  of  elementary  education.^  It  was 
mandatory    in    its    terms.      It    required    every 

rrent  and  every  guardian  of  a  child  between 
and  14  years  of  age  to  require  stich  child  to 
attend  school  or  receive  instruction  at  home 
for  14  weeks  each  year  and  8  weeks  of  this 
attendance  must  be  consecutive.  The  law  speci- 
fied spelling,  reading,  writing,  English  gram- 
par,  geography  and  arithmetic  as  the  subjects 
in  which  the  children  should  receive  instruc- 
tion. Children  were  exempt  from  the  pro- 
visions of  the  law  for  physical  or  mental  un- 
fitness. The  law  contained  the  required  restric- 
tions with  penalties  to  prevent  the  employment 
of  children  in  labor  who  had  not  received  the 
instruction  required  thereunder.  The  act  con- 
tained all  the  necessary  provisions  to  make  it 
effective  except  one  and  this  one  defective 
feature  resulted  in  the  act  not  being  enforced; 
That  one  defect  was  the  conferment  of  duties 
in  the  collection  of  fines  for  the  enforcement 
of  the  law  upon  city  treasurers  and  supervisors 
of  towns.  These  officers  were  elected  an- 
nually by  the  people  and  they  were  unwilling 
to  incur  the  mspleasure  of  their  constituents 
and  neighbors  by  the  performance  of  a  dis- 
agreeable duty  in  no  way  logically  associated 
with  the  functions  of  the  offices  to  which  they 
had  been  elected. 

The  eeneral  trend  of  the  development  of 
public  education  in  the  United  States,  the  set- 
tled policy  in  America  that  public  education  is 
a  State  function  and  that  public  policy  re- 
quires the  maintenance  of  public  schools,  the 
extension  of  public  school  work  so  as  to  in- 
clude modern  high  school  courses^  and  the 
further  action  of  the  several  States  in  makine 
these  educational  facilities  free  to  every  child 
in  the  land,  inevitably  meant  that  the  authority 
of  the  State  would  be  exercised  to  compel  all 
children  to  attend  school.  If  the  welfare  of 
society  and  the  State  depends  upon  an  edu- 
cated citizenship  and  if  the  State  possesses  the 
legal  aufhori^  to  tax  the  properly  of  all  its 
citizens  for  the  accomplishment  of  this  result, 
then  the  State  must  also  possess  and  must  ex- 
ercise the  authority  to  compel  the  children  who 
are  to  become  Its  future  citizens  and  upon 
whom  its  welfare  in  the  future  depends  to 
attend  upon  the  instruction  provided  for  them. 
Following  the  Civil  War,  which  had  excr- 
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cited  a  libersl  influence    upon    the    cauntry, 
there  was  a  general  development  of  educational 

Xteitis  in  the  several  States  on  the  nriiiciples 
>ve  outlined.  In  this  same  ^riod  there  was 
a  great  increase  in  the  immigration  of 
foreigners  and  there  was  a  large  development 
in  manufacturing  and  industrial  affairs.  The 
use  of  the  unskilled  labor  of  children  had 
^own  to  an  alarming  extent.  These  condi- 
tions created  sodal  and  economic  problems  of 
vital  importance.  There  was  a  general  de- 
mand for  more  stringent  laws  regulating  the 
emplojrment  of  children  and  providing  for 
tbeir  education.  Labor  unions  which  were 
honestly  endeavoring  to  improve  social  condi- 
tions and  to  give  to  labor  the  protection  and 
dignity  to  which  it  is  entitled  gave  cordial 
support  to  measures  intended  to  correct  the 
evils  growing  out  of  these  conditions.  State 
and  National  conferences  under  the  direction 
of  labor  commissioners  and  factory  inspectors 
dealt  courageously  and  effectively  with  the 
problem.  The  enforcement  of  child  labor  laws 
and  truancy  acts  in  certain  States  had  the 
effect  of  driving  families  from  these  States  to 
die  States  where  such  laws  had  not  been 
enacted.  The  sodal  and  economic  living 
standards  were  being  lowered  and  this  condi- 
tion gradually  became  understood  by  the  pub- 
lic generally.  This  fact  became  an  effective 
agency  which  enabled  society  to  cope  with  the 
ignorant  and  unscrupulous  parent  -willing  to 
impose  improper  burdens  and  even  hardships 
upon  his  ciiilaren  for  financial  profit  and  with 
the  greedy  employer  who  was  anxious  to  avail 
himself  of  the  cheap  labor  obtainable  through 
the  employment  of  children.  Thus  we  find 
that  immigration,  labor  and  the  industries  have 
been  important  factors  in  procuring  the  enact- 
ment of  compulsory  education  laws. 

The  ordinance  of  the  West  India  Company 
in  New  York  in  1629,  the  decree  of  the  General 
Court  of  Massachusetts  in  1642,  the  enactment 
of  the  truancy  laws  of  Massachusetts  in  1850 
and  1852  and  the  enactment  of  a  similar  law 
in  New  York  in  1853,  the  amendments  to  the 
Massachusetts  law  in  1867  and  IS7J  and  the 
new  act  in  New  York  in  1874  show  that  these 
two  States  assumed  the  leadership  in  the  at- 
tempt to  enforce  school  attendance  in  America. 
The  statutes  of  these  States  have  been  the 
models  upon  which  attendance  laws  in  the 
other  States  of  the  Union  have  been  con- 
structed. 

There  is  now  an  effective  compulsory  at- 
tendance law  upon  the  statute  books  of  every 
State  in  the  Union  except  Mississippi,  and  in 
Mississippi  a  compulsory  attendance  law,  per- 
missive in  character,  was  enacted  in  1918.  The 
law  confers  upon  the  school  authorities  of  any 
county  in  that  State  power  to  enforce  compul- 
sory attendance.  The  large  number  of  illiter- 
ates in  the  country  and  the  sodal  and  economic 
conditions  existing  because  of  the  lack  of 
these  laws  and  of  proper  child  labor  laws 
aroused  the  public  cMiscience  and  enabled  the 
leaders  of  (Ih  nation  who  espoused  social  re- 
foirns  to  obtain  the  enactment  of  these  laws. 
It  was  not,  however,  until  within  the  last 
quarter  of  a  century  that  these  laws  were  made 
effective  or  were  properly  enforced.  The 
offidal  action  of  Governor  Pattison  of  Penn- 
sylvania in  1891  and  in  1893  illustrates  to  some 


attendance  measures  upon  the  ground  that  they 
were  un-American  in  prindplc  and  interfered 
with  the  personal  liberties  of  the  parent.  The 
effect  of  the  enactment  of  Compulsory  educa- 
tion laws  in  the  American  States  has  been  to 
reduce  rapidly  and  materially  the  number  of 
illiterates  in  uiese  States, 

Compulsory  attendance  laws  have  generally 
been  enacted  in  most  of  the  Latin  states  of 
North  America  and  in  Central  America  but 
they  have  not  been  enforced.  Such  laws  are 
practically   dead   letters   in   those   countries. 

England,  Ireland,  Scotland,  France,  Switzer- 
land and  the  Netherlands  have  effective  com- 


education  statute  and  such  law  applies  to  chil- 
dren between  the  ages  of  6  and  12.  ^lile 
Italy  has  a  compulsory  education  law  its  pro- 
visions are  not  enforced.    This  is  also  true  of 

The  Balkan  states  have  each  declared 
elementaiy  education  compulsory  and  some 
progress  had  been  made  previous  to  the  out- 
break of  the  War  in  their  enforcement. 

The  number  of  illiterates  in. a  country  indi- 
cates to  some  de^e  the  effectiveness  of  its 
compulsory  education  laws.  In  the  countries 
having  a  military  system  requiring  service 
from  all  men  there  will  be  found  few  illiterates. 
In  these  countries,  however,  an  illiterate  is 
given  special  instruction  before  he  enters  upon 
nis  military  service.  The  mandatory  features 
of  the  militaiy  training  laws  therefore  are  in 
effect    compulsory    education    provisions. 

The  latest  available  statistics  of  certain 
European  cotintries  enforcing  compulsory  school 
attendance  show  the  percentage  of  illiterates  in 
the  population  of  these  countries  to  be  as  fol- 
lows :  German  Empire,  ,03 ;  Denmark,  .2 ; 
Sweden,  ,3;  Switzerland,  ,5;  Netherlands,  L4; 
Great  Britain,  1,5;  France,  2,97,  On  the  other 
band,  the  latest  statistics  available  also  show 
that  in  those  countries  not  enfordng  compul- 
sory school  attendance  there  are  large  per- 
centages of  the  population  who  are  illiterate. 
The    percentage    of    illiterates    of    the    whole 

Kpulalion  in  such  countries  is  as  follows: 
issia,  70;  Spain,  59;  Italy,  48;  Hungary,  40; 
Austria,  26,  The  percentage  of  the  population 
of  certain  European  countries  which  are  en- 
rolled in  the  elementary  schools  is  as  follows : 
Russia,  2,5;  France,  14.24;  Great  Britain,  16; 
Germany,-  16,87,  The  general  result  in  the 
European  countries  and  in  the  American  States 
has  been  that  the  adoption  of  an  effective  com- 
pulsory education  law  has  greatly  increased 
school  attendance  and  rapidly  reduced  the  num- 
ber of  illiterates. 

Compulsory  attendance  laws  have  been  in 
operation  in  Prussia  for  more  than  two  cen- 
turies. Such  laws  and  child  labor  laws  have 
been  more  effectively  enforced  in  all  parts  of 
the  German  Empire  than  in  any  other  country 
in  the  world.  Frederick  the  Great's  ^neral 
law  of  1763  clearly  asserts  the  principle  of 
compulsory  education.  The  law  of  in>4  re- 
duces the  terms  of  such  statute  to  two  very 
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simple  proTiitom:  First,  ■Every  inhabitant 
who  cannot  or  who  will  not  provide  the 
necessary  instruction  for  his  children  in  his 
own  household  is  required  to  send  them  to 
school  after  completion  of  the  &fth  year,"  Sec- 
ond, *'The  school  instruction  must  be  continued 
until  a  child  in  the  discretion  of  his  spiritual 
guide,  has  obtained  the  knowledge  necessary 
(or  an  intellieeut  person  of  his  station  in 
life."  The  authority  to  determine  the  amount 
of  instruction  which  a  child  shall  receive  was 
transferred  in  1872  from  the  'spiritual  guide' 
to  the  "school  inspector.*  In  some  of  the  Ger- 
the  attendance  of   children   upon 


the  acts  and  regulations  of  the  other  German 
states,  in  relation  to  compulsory  education  and 
to  child  labor,  are  stringent  measures  and  are 
rigidly  enforced.  There  are  practically  no  illit- 
erates in  Germany,  and  in  many  of  the  leading 
cities  of  that  country  the  number  of  persons 
who  do  not  complete  the  eigbt-year-elementary 
course  of  instruction  is  less  than  one-half  of  1 
per  cent  The  largest  percentage  of  the  popu- 
lation of  the  people  in  any  country  in  the  world 
which  is  in  attendance  upon  school  i*  in 
Germany. 

There  are  two  roodeni  movements  in  con- 
nection with  compulsory  education  statutes. 
These  are  for  enforced  attendance  upon  con- 
tinuation schools  and  enforced  attendance  of 
adult  illiterates  upon  erenjng  or  other  schools. 
The  forces  most  active  in  support  of  these 
schools  are  the  mercantile  and  factory  associa- 
tions and  organised  labor.  In  many  cases  the 
large  industrial  and  mercantile  establishments 
have  maintained  continuation  schools  at  their 
own  expense  for  the  education  of  their  em- 
ployees. In  many  of  the  German  states  and  of 
the  cantons  of  Switzerland,  attendance  upon 
continuation  schools  is  compulsory  for  boys 
between  the  ages  of  14  and  18,  and  for  girls 
between  the  ages  of  14  and  15. 

The  English  edncation  bill  before  Parlia- 
ment seeks  to  establish  compulsory  attendance 
for  all  young  persons  under  the  age  of  18.  It 
provides  for  an  increase  in  the  number  of 
secondarjr  schools  and  for  the  establishment 
of  part-time  secondary  schools.  It  provides 
that  children  between  the  ages  of  14  and  18 
shall  not  be  employed  in  the  industries  unless 
they  have  attended  a  full-time  secondary  school 
until  they  become  17  years  of  age,  or  unless 
they  attend  a  part-lime  secondary  school  for 
not  less  than  nme  hours  per  week. 

There  has  been  such  a  large  increase  In  the 
number  of  adult  illiterates  in  this  country  and 
the  total  number  of  such  illiterates  has  assumed 
such  proportions  that  there  has  been  much  pub- 
lic agitation  for  the  enactment  of  a  compulsory 
education  law  which  will  apply  to  these  illiter- 
ates. There  are  more  than  3.001000  adult 
white  illiterates  in  the  country.  Of  course, 
the  Congressional  act  of  1917  which  prohibits 
illiterate  immigrants  from  coming  to  this 
country  has  modified  this  proposition  some- 
what. The  problem  now  is  to  educate  the 
3,000,000  adult  illiterates  which  are  in  the 
country.  Massachusetts  has  a  law  which  com- 
jiels  all  illiterate  minors  to  attend  upon  instruc- 
tion if  they  have  not  a  knowledge  of  English 
sufiident  to  admit  them  to  the  fifth  grade  of  a 


Under  this  law,   all   illiterate  t 

pelled  to  attend  upon  instruction.  Penalties  run 
against  minors'  parents  and  employers  who  do 
not  conform  to  the  provisions  of  the  law. 

The  experience  of  America  as  well  as  the 
experience  of  the  European  countries  shows 
that  a  compulsory  attendance  law  to  be  effective 
and  accomplish  the  results  sought  must  contain 
the  following  provisions : 

1.  The  law  must  be  supervised  by  the  State 
educational  authorities.  These  authorities  must 
be  given  broad  powers  in  the  disciplining  of 
local  oDicers  who  fail  to  perform  their  duties. 

2.  Each  local  administrative  school  unit 
must  be  charged  with  the  responsibility  of  en- 
forcing the  law  and  with  the  authorin  to  ap- 
point and  remove  attendance  officers.  The  local 
administration  must  be  under  the  general  direc- 
tion of  the  school  authorities  and  not  the 
munidpal  authorities. 

i  There  must  be  a  registration  of  all  chil- 
dren above  four  years  of  age.  The  addresses 
of  these  children  must  alio  be  recorded.  School 
authorities  must  know  the  number  of  children 
becoming  of  school  age  each  year,  so  as  to 
make  provision  for  their  entrance  in  school. 
This  registration  must  be  constantly  revised  SO 
that  there  shall  be  at  all  times  an  accurate  rec- 
ord of  the  names,  ages,  addresses  and  parents 
of  children  within  compulsory  ages. 

4.  The  attendance  of  children  within  the 
prescribed  ages  must  be  rigidly  insisted  upon. 
A  child  must  be  compelled  to  account  for  a 
single  day's  absence.  Physical  disabilih"  or 
some  other  reason  equally  satisfactory  should 
be  the  only  excuse  for  an  absent  pupil. 

5.  Attendance  should  be  required  from  the 
time  the  child  becomes  of  school  age  until  the 
child  has  completed  in  a  satisfactory  manner 
the  prescribed  elementary  school  course. 

6.  Provision  should  be  made  for  attendance 
upon  co-operative  continuation  schools  for  a 
period  of  at  least  two  years  beyond  the  com- 
pletion of  the  elementary  course. 

7.  Provision  should  be  made  for  the  imposi- 
tion of  fines  upon  parents  or  guardians  who 
fail  to  respect  the  law. 

8.  A  city,  town  or  school  district  which  fails 
to  enforce  the  Taw  satisfactorily  should  be  re- 
fused grants  of  State  funds  until  said  law  is 
properiy  enforced. 

9.  Attendance  laws  should  be  operative  dur- 
ing the  entire  period  in  which  a  public  school 
is  m  session  in  a  city  or  other  local  administra- 

10.  These  laws  roust  contain  restrictive  pro- 
visions in  relation  to  employment  of  children 
within  compulsory  ages  in  mercantile,  manufac- 
turing and  other  occupations. 

U.  In  America,  instruction  in  English  id 
the  entire  curriculum  for  the  compulsory  at- 
tendance period  should  be  mandatory,  and  the 
subjects  in  which  instruction  is  required  should 
be  specified. 

12.  When  instruction  is  given  a  child  within 
compulsory  ages  at  home  or  in  a  private  or 
parochial  school,  such  instruction  must  be  sub- 
stantially the  equivalent  of  that  ^ven  in  the 
public  schocd  and  by  quahfied  teachers. 
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13.  ARendance  officers  and  other  represen- 
tatives of  the  school  authorities  must  be  given 
the  right  to  enter  shops,  factories  and  other  in- 
dustrial and  commercial  places,  to  ascertain 
full  information  in  relation  to  the  employment 
of  children,  to  determine  whether  or  not  em- 
ployers violate  the  attendance  and  labor  laws. 

14.  Provision  should  also  be  incorporated  in 
such  laws  requiring  all  adults  who  are  unable 
to  speak  and  write  the  English  language  to 
attend  evening  or  other  schools  tmtil  £ey  have 
acquired  such  attainments. 

Thomas  E.  Finegan, 
Deputy  Commisuoner  of  Education  and  As- 
sistant Commissioner  in  Charge  of  Elemen- 
tary Education,  Slate  of  New  York. 
EDUCATION,  Couises  of  Study  in.  Tho 
course  of  study  which  forms  the  outline  of 
work  in  the  best  schools  of  to-day  is  a  broad, 
socialized  program,  having  little  resemblance  to 
the  brief  course  in  the  schoob  of  50  years  ago. 
Reading,  writing  and  arithmetic  were  then  the 
subjects  of  instruction  covered  in  the  elemental? 
schools.  In  the  "academies"  Latin  and  Greek 
were  the  principal  subjects  with  some  mathe- 
mAtics,  as  the  purpose  of  the  instruction  was 
preparation  for  college.  In  many  States  there 
are  now  certain  statutory  requirements  rela~ 
tive  to  the  course  oE  study  such  as  the  teachiiig 
of  physiology  and  hygiene  and  instruction  in 
reading,  writing,  spelling,  arithmetic,  geography 
and  history.  The  emphasis  to  be  given  to  these 
different  subjects,  the  assignment  of  time  al- 
lotments, and  the  teaching  of  other  subjects 
such  as  music,  drawing  or  science  are  fixed 
largely  by  local  superintendents  and  boards  of 

■"  During  recent  years  courses  of  study  have 
been  "enriched'  and  "vitaliied"  by  the  introduc- 
tion of  many  new  subjects.  Some  have  held 
that  too  much  new  matter  has  been  added  with 
the  result  that  thorough  work  is  no  longer  pos- 
sible. On  the  other  hand,  the  vast  changes  in 
the  social  and  economic  life  of  the  day  demand 
a  closer  relation  between  the  program  of 
Studies  and  the  immediate  daily  life  of  the  child. 
The  scientific  study  of  the  progress  of  pupils 
has  established  the  fact  that  there  has  been 
osnsiderable  waste  in  useless  repetition  in  the 
elementary  grades.  The  activities  which  have 
been  introduced  through  play  and  games,  story- 
telling, dramatization,  handwork,  weaving,  sew- 
ing, cooking,  wood-working,  modeling,  garden- 
ing and  other  means  have  been  added  largely 
because  of  their  interest.  They  were  considered 
helpful  devices  in  the  monotony  of  the  daily 
routine.  Only  recently  has  their  social  value 
been  appreciated.  The  recognition  of  the  im- 
portance of  these  activities  m  the  growth  and 
development  of  the  child  has  given  them  a 
definite  place  in  the  course  of  study.  The  evi- 
dence of  waste  in  effort  and  of  undue  time  allot- 
ments for  the  fundamental  subjects  makes  the 
articulation  of  the  new  work  more  easily  ac- 
complished. The  schools  are  an  important  part 
of  the  social  life  of  the  community,  not  apart 
from  it.  In  the  process  of  education  the  course 
of  study  must  present  in  rational  sequence  type 
forms  of  life  experiences.  The  vast  changes 
in  our  social  conditions  have  reacted  on  the 
whole  theory  and  practice  of  education. 
Courses  of  study  are,  therefore,  not  d:finite 
and  final,  but  subject  to  constant  modification. 


Health  education  was  not  thought  of  yesterday, 
but  is  all-important  to-day.  Physical  training, 
supervised  playgrounds  and  recreational  centres 
are  provided  m  the  educational  program  of 
every  progressive  community.  The  schcx>I  day 
is  being  lengthened,  and  the  time  is  not  far 
distant  when   the  course  of  instruction  will  be 


the  program. 

entire  course  is  unified  and  the  c 

of  the  instruction  determined.  The  study  of 
the  relative  values  of  the  different  subjects  of 
instruction  and  the  elimination  of  useless  ma- 
terial has  resulted  in  the  consensus  of  educa- 
tional leaders  that  six  years  is  ample  time  in 
the  elementary  grades  to  be  given  to  the  stu<^ 
of  the  so-called  common  branches.  At  least  it 
is  thought  that  the  problem  in  the  first  sdx  yean 
has  been  too  much  a  mere  pouring  in  process 
to  give  the  child  a  vast  accumulation  of  facts; 
that  he  should  master  the  fundamental  processes 
of  reading,  writing  and  arithmetic,  and  form 
a    proper    mental    attitude    toward    his    sociaJ 


The  thought  has  been  held  for  several  jrean 
that  many  of  the  so-called  secondary  subjects 
should  be  begun  before  the  ninth  year.  The 
sevetal  reports  on  this  subject  which  appeared 
around  1900  emphasiied  the  unreasonable 
rigidity  of  the  system  which  fixed  ei^t  years 
for  the  elementary  course  and  four  years  for 
the  secondary  course.  These  discussions  lately 
centred  on  the  necessity  of  economy  of  time 
and  a  more  thorough  instruction  in  subject 
matter.  The  epoch-making  treatment  of  the 
subject  of  adolescence  by  Hall  was  a  new  and 
compelling  factor  in  the  consideration  of  the 
reorganization  of  the  course  of  study.  It  be- 
came clear  that  the  psychological  break  came 
too  late;  that  the  eight  and  four  plan  for  the 
elementary  and  secondary  school  work  was 
illogical  as  well  as  uneconomical;  that  the  de- 
velopment of  the  youth,  physically  as  well  as 
psychologically,  demanded  the  reorganization  of 
the  school  work  on  the  six  and  six  or  the  six- 
three-three  plan,  by  which  some  differentiation 
in  the  course  of  study  and  methods  of  instruc- 
tioa  might  be  made  after  the  sixth  school  year. 
The  ^reat  elimination  of  pupils  in  the  seventh 
and  eighth  grades  and  the  failure  of  the  course 
of  study  to  function  compelled  remedial  action. 
Hall's  complete  discussion  of  adolescence  and 
Dewey's  emphasis  on  the  relation  between  the 
ccurse  of  study  and  the  social  environment  have 
resulted  indirectly,  if  not  directly,  in  the  de- 
velopment of  the  intermediate  school,  covering 
the  seventh,  eighth  and  ninth  years.  In  the 
si jt- three- three  plan  the  elementary  work  is  fol- 
lowed by  a  three-years'  intermediate  courst 
and  that  in  turn  by  the  secondary  course  of 
three  years.  The  course  of  study  in  the  inter- 
mediate school,  or  junior  high  school  as  it  is 
sometimes  called,  is  to  assist  the  boys  and  girls 
to  find  themselves;  the  wotk  is  slightly  dif- 
ferentiated into  groups  to  meet  individual  needs 
and  to  give  an  acquaintance  with  the  first  prin- 
ciples of  a  few  fundamental  occupations.  The 
work  is  departmental  and  promotions  are  made 
by  subjects.  The  courses  are  in  a  sense  prevo- 
cational  in  that  the  pupil  has  the  opportunity 
to  te5t  his  inclinations  and  capacity  througn 
the  socialized  grouping  and  co-ordination  of 
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subjects.  He  ts  siven  more  freedom  than  in 
the  elementary  school  but  is  not  left  on  his 
own  resources  as  in  the  secondary  schools.  The 
organization  of  the  intermediate  school  with 
the  develoDment  of  the  course  of  3tud>;  best 
suited  to  the  peculiar  needs  of  the  pupil  in  his 
relation  to  his  social  environment  is  only  a  step 
in  the  solution  of  a  large  educational  problem; 
it  is  far  from  being-  solved. 

In  the  secondary  field  courses  of  study  are 
still  largely  dominated  by  the  college  idea.  The 
college  preparatory  aim  persists  not  only  in  the 
course  of  study  but  in  the  treatment  of  sepa- 
rate subjects  of  instructiMi.  In  very  few  of 
the  courses  of  study  in  the  secondary  schools 
has  there  been  any  complete  correlation  of 
work  or  de&oite  aim.  The  subjects  are  too  often 
unrelated  to  each  other  and  bear  little  relation 
to  the  social  environment.  The  mortali^  'n 
the  secondary  schools  is  very  high,  as  only  20  to 
25  per  coit  of  first  year  pupils  complete  the 
course.  While  no  one  factor  is  responsible  for 
this  condition,  the  failure  of  the  course  of  study 
to  function  has  been  a  determining  element. 

School  courses  have  been  planned  for  the 
graduate,  not  for  the  pupil  who  goes  part  way 
throug^h,  notwithstanding  the  fact  that  the  great 
majority  do  not  complete  the  course.  The  aim 
of  the  eight-year  elementary  course  has  been 
the  completion  of  the  requirement  for  "admis- 
sion to  high  school."  The  aim  of  the  hi^  school 
course  has  been  the  "college*  or  professional 
school  requirement.  The  needs  of  scarcely  5  per 
cent  of  secondary  pupils  have  determined  the 
course  of  study  for  the  other  95  per  cent.  The 
relation  of  the  school  work  to  the  social  en- 
vironment has  been  almost  entirely  overlooked 
in  both  the  general  outlines  of  courses  of  study 
and  in  the  method  of  treatment  of  the  subjects 
of  instruction. 

The  solution  seems  to  be  in  the  shortening  of 
the  elementary  course  and  in  the  modification 
of  the  work  in  the  seventh,  eighth  and  ninth 
grades,  or  intermediate  school,  so  that  a  slight 
differentiation  in  work  may  begin  before  the 
adolescent  period,  and  that  ue  secondary  course 
of  three  years  furnish  opportunities  for  the 
development  of  the  different  types  of  individual 
pupils.  Each  course  should  be  based  on  definite 
needs  and  have  a  definite  and  specific  aim.  It 
should  furnish  the  pupil  the  opportunity  to  carry 
forward  the  particular  work  jn  which  he 
showed  or  developed  interest  in  the  inter- 
mediate school. 

The  more  logical  break  which  comes  at  the 
end  of  the  three-year  period  at  the  close  of  the 
intermediate  courses  does  not  leave  the  pupil 
wandering  aimlessly.  He  has  been  given  an 
opportunity  to  find  his  bent.  The  diversified 
course  of  study  in  the  intermediate  school 
holds  the  pupil  much  better,  and  even  if  he 
^ould  leave  school  at  the  end  of  this  period, 
he  has  had  the  advantage  of  an  additional  year 
beyond  the  eight  grades,  with  a  course  of  in- 
struction planned  Co  meet  his  needs. 

A  reconstruction  of  the  secondary  course  is 
under  way.  In  part  the  needs  of  pupils  are 
beinor  met  through  the  organization  of  techni- 
cal high  schools,  commercial  high  schools,  vo- 
cational and  continuation  schools,  and  in  some 
high  schools  special  courses  in  technical,  com- 
mercial or  vocational  subjects  are  offered  along 
with  the  so-called  academic  woik.  There  are 
two  schools  of  thouBbt  with  regard  to  the  voca- 


tional courses;  one,  that  there  should  be  set 
up  an  independent  educational  organiiation  for 
this  vocational  work,  and  the  other  that  such 
a  program  is  undemocratic,  that  the  courses  in 
vocational,  technical  and  academic  subjects 
should  be  carried  along  side  by  side  with  no 
separate  educatiwial  administrative  organization. 
This  adjustment  with  the  environment  is 
being  worked  out  and  courses  are  being  evolved 
with  definite  social  aims.  There  will  be  no 
fixed  courses  of  study,  as  they  will  always  be 
subject  to  modification  as  (he  needs  change. 
There  will  be  no  final  differentiation  between 
academic  and  vocational,  as  technical  or  cultural 
training  will  depend  upon  the  needs  of  the  pupil 
rather  than  on  any  mere  arbitrary  classification 
of  studies.  Courses  of  study  must  be  adjusted 
with  the  whole  environment  in  terms  of  indi- 
vidual and  community  needs. 
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ancient   Athens,   it  is   true,   the 

teachers  were  to  some  extent  under  the  super- 
vision of  the  State.  Overseers  were  appointed 
to  enforce  the  laws  respecting  morality.  The 
State,  however,  exercised  but  little  supervision 
over  the  qualifications  of  tutors  or  their  methods 
of  teaching.  Charlemagne  visited  the  school  of 
the  palace  and  placed  the  schools  for  the  edu- 
cation of  the  clergy  under  the  care  of  the 
bishops  and  the  parish  schools  imder  the  care 
of  the  priests.  They  had  so  many  other  duties 
that  they  could  not  exercise  a  close  oversight 
over  the  teachine  in  the  schools  which  were 
thus  placed  under  their  care,  Luther  and 
Melanchthon  visited  schools  and  churches  under 
the  direction  of  the  Elector  of  Saxony,  but 
their  time  and  strength  were  devoted  to  duties 
other  than  those  of  superviMon.  When  the 
king  of  England  and  the  notiility  made  liberal 
subscriptions  for  the  establishment  of  a  system 
of  charity  schools,  in  which  the  German  chil- 
dren of  Pennsylvania  might  be  taught  English, 
and  thus  through  the  instrumentality  of  lan- 
guage be  attached  to  the  English  Crown,  Rev. 
Michael  Schlatter  was  in  1?54  made  superin- 
tendent of  those  schools  at  an  annual  salary  of 
£IOa  He  was  succeeded  by  Dr.  William  Smith, 
who  was  outspoken  in  his  loyalty  to  the  British 
government.  The  former  was  a  missionary  of 
the  Reformed  Church,  and  the  latter  was  oro- 
vost  of  the  university.  Hence  neither  of  them 
could  devote  much  time  to  the  work  of  super- 
vising the  schools  under  ilteir  care. 

City  Snperviaion. —  The  idea  of  apoointii^ 
a  person  who  was  to  devote  all  his  time  to 
school  supervision  first  took  shape  in  Buffalo, 
N.  Y.,  and  Louisville,  Ky.    In  the  winter  of 
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1836-37  a  law  was  ]»5sed  by  the  legislature  of 
New  York  authorizing  the  appointment  of  a 
superintendent  of  common  schools  in  Buffalo. 
R.  W.  Haskins  received  notice  of  his  appoint' 
ment  on  10  Jan.  1837.  He  accepted  the  office, 
but  finding;  the  law  defective,  he  resigned  before 
die  expiration  of  the  year,  and  was  succeeded 
by  Oliver  G.  Steele,  who  has  always  been 
loiDwn  as  the  father  of  the  public  schools  of 
Buffalo. 

The  city  of  Louisville,  Ky^  appointed  a  su- 
perintendent of  schools  in  1837.  He  was  called 
Agent  of  the  Board  of  School  Visitors  and  be- 
gan his  work  in  the  month  of  September.  Two 
years  later  Saint  Louis,  Mo.,  and  Providence, 
K.  I.,  appointed  superintendents.  The  last  of 
the  great  cities  to  create  the  office  of  superin- 
tendent was  Philadelphia. 

State  AdminiBtratioa  and  Qapernsion.— 
New  York  also  led  the  way  at  a  still  eariier 
date  in  provisions  for  State  administration  and 
supervision  of  schools.  The  law  of  1795,  which 
appropriated  for  school  purposes  $100,000  each 
year  for  five  years,  provided  for  the  annual 
election  of  not  less  than  three,  nor  more  than 
seven,  commissioners  in  each  town  who  were  to 
supervise  and  direct  the  schools.  By  the  act  of 
1787  the  regents  were  empowered  to  charter  col- 
leges and  incorporate  academies,  and  to  exercise 
supervision  over  them,  being  authorized  and 
required  to  visit  and  inspect  them,  to  examine 
into  the  condition  of  education  and  discipline  in 
them,  and  to  make  an  annual  report  thereof  to 
the  legislature. 

On  14  Jan.  1813  Gideon  Hawley  was  elected 
superintendent  of  conunon  schools  of  New 
York  and  retained  the  office  until  22  Feb.  1821, 
meanwhile  having  been  appointed  secretary  of 
the  board  of  regemts,  25  March  1814,  and  con- 
tinuing in  that  capacity  until  1841.  When  he 
was  removed  by  the  •dounscl  of  Appointment' 
just  jirior  to  the  expiration  of  its  own  life,  as 
provided  by  the  constittition  of  1821,  public  in- 
'   1  rose  to  such  a  pitch  that  the  legisla- 


tary  of  state.  But  the  office  has  been  continu- 
ous from  1812  to  the  present  time  and  has  been 
held  by  several  of  the  most  distinguished  men 
of  the  State. 

Maryland  had  a  State  superintendent  in  1S25, 
and  Vermont  in  1B27,  but  in  neither  was  the 
office  continuous.  In  Pennsylvania  the  duties 
of  State  school  administration  were,  in  imita- 
tion of  New  York,  devolved  upon  the  secretary 
of  the  commonweahh,  and  Thomas  H.  Burrows 
achieved  lasting  fame  bjr  his  work  for  the  com- 
mon schools  while  serving  as  secretary  of  the 
commonwealth.  Most  of  the  time,  however,  the 
function  of  school  administration  was  assigned 
to  a  clerk  or  deputy  until  1857  when  the  office 
became  independent  of  and  co-ordinate  with  the 
other  departments  of  the  State  government. 
Michigan  created  the  office  in  1836,  and  Massa- 
chusetts in  1837  with  Horace  Mann  under  the 
title  of  secretary  of  the  State  Board  of  Educa- 
tion. Kentucky  came  next  (also  in  1837),  and 
then  Connecticut  with  Henry  Barnard  under  the 
same  title  as  Aat  adopted  in  Massachusetts. 
His  office  was  abolished  in  1842,  but  resumed 
t^  himself  in  1849,  Since  that  time  the  estab- 
lishment of  the  office  has  been  rapid,  and  in  the 
newer  States  the  office  dates  from  the  beginning 


of  their  organiiatian,  either  as  a  Territory  or 
as  a  State. 

County  and  Local  Snperviiion.— In  1841 
New  York  passed  a  law  for  the  appointment,  by 
the  Board  of  Supervisors  of  each  county,  of  a 
deputy  State  superintendent  of  common  schools 
for  the  coimhr,  except  that  in  counties  having 
more  than  200  school  districts  they  were  to  ap- 

Cint  two  deputies.  These  deputies  came  to  be 
own  very  soon  as  county  superintendents, 
and  the  arrangement  lasted  until  1847.  In  1843 
provision  was  made  for  the  election  of  tovm 
superintendents  and  this  lasted  till  1856.  In 
1^  a  State  Department  of  Public  Instruction 
was  again  established,  and  the  office  of  super- 
intendent of  public  instruction  was  created.  In 
1904  the  Department  of  Public  Instruction  and 
the  Board  of  Regents  were  consolidated,  and  at 
the  head  was  pUced  a  State  commissioner  of 
education.  The  powers  lodged  in  diis  depart- 
ment of  the  State  government  have  been  sur- 
prisingly large.  Its  decisions  cannot  be  ques- 
tioned and  reviewed  in  any  court  or  in  any 
other  place.  Thus  school  disputes  can  be  set- 
tled promptly  and  without  much  expense. 

In  Massachusetts  there  have  Iwen  several 
great  epochs  in  the  development  of  the  policy 
of  school  si^Krvision.  The  ordinance  of  1647 
obliKed  all  towns  of  a  siven  number  of  house* 
holders  toprovide  ana  support  schools.  The 
law  of  1789  authorized  the  employment  of  a 
school  committee  to  look  after  tne  schools.  In 
18%  such  oversi^t  was  made  obligatory  t? 
law.  The  people  of  Massachusetts  have  always 
been  jealous  of  their  rights  and  correspoitd- 
infly  slow  to  delegate  power  to  persons  in  office. 
The  hi^-water  mark  of  democracy  and  the  low- 
water  mark  of  the  Massatlrasetts  school  system 
was  reached  when  prudential  committees  and 
district  committees  began  to  be  in  collision  or 
collusion.  The  law  of  evolution  under  which 
the  people  ^dually  demand  the  best  in  educa- 
tion for  their  children  brought  on  the  period  of 
supervision  by  experts.  At  first  school  commit- 
tees appointed  one  of  their  own  number  to  in- 
spect the  schools.  The  school  committee  of 
QimbridKC  In  1836  and  of  Gloucester  in  IKO 
delegated  to  one  of  their  members  certain  super- 
visory duties  and  designated  him  superintendent 
of  schools.  The  first  instance  of  the  appoint- 
ment of  a  superintendent  other  than  that  of  a 
member  of  the  school  committee  in  Massachu- 
setts was  in  Springfield  in  1840.  He  remained 
in  office  but  two  years.  The  first  permanent 
appointment  of  such  an  official  was  made  in  Bos- 
ton in  1851.  The  experiment  was  successful, 
and  in  1854  a  taw  was  passed  (amended  in  1857 
and  1860}  authorizing  towns  and  dty  councils 
to  require  the  school  committee  to  appoint  a 
superintendent  who  should  have  the  care  and 
supervision  of  the  public  schools.  The  cities  and 
large  towns,  one  after  another,  adapted  the 
plan  until  in  1879.  25  vears  after  the  permisnve 
bill  was  passei  35  cities  and  tovms  employed 
superintendents  for  full  or  nearly  full  time.  In 
1888  a  law  was  passed  permitting  the  employ- 
ment of  a  superintendent  by  two  or  more  towns, 
the  expense  therefor  being  largelv  borne  by  the 
State.  Permissive  measures  were  followed  by 
mandatory  laws,  and  the  legislature  of  1900 
passed  an  act  obliging  the  school  conunittees  of 
all  towns  and  cities  to  employ  a  superintendent 
of  schools  after  1  July  19CC.  tite  towns  having  a 
valuation  of  less  than  $2,500,000  to  be  governed 
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by  the  law  urder  whkh  two  or  more  dUtricts 
could  join  in  the  emplayment  of  a.  superintend- 
ent. New  York  and  Massachiuetts  Rre  typical 
States,  and  their  example  was  followed  else- 
where,  especially  in  the  Northwestern  States 
and  in  Pennsylvania.  In  the  latter  Sate  the 
office  of  cotinty  superintendent  was  created  in 
1854.  Popular  indignation  rose  to  so  hic^  a 
pitch  over  the  creation  of  so  many  new  dnccs 
that  it  helped  to  defeat  Governor  Bigler  when 
he  came  up  for  re-election.  But  his  successor. 
Governor  Pollock,  took  a  bold  stand  in  favor  ot 
school  supervision,  and  the  superintendent  of 
schools  whom  he  appointed,  Henry  C.  Hickok, 
made  it  his  chief  aim  to  show  the  people  that 
they  would  get  more  in  return  for  their  school 
taxes  if  the  schools  Vvere  placed  under  ihe  super- 
vision of  men  fitted  for  the  ofiice  by  literary  and 
professional  qualifications.  The  law  in  Pennsyl' 
vania  has  always  been  a  schoolmaster  of  public 
opinion,  and  in  no  long  lime  the  advantages  of 
school  supervision  were  recognized,  and  the 
policy  of  elecline  county  superintendents  at  a 
convention  of  school  directors  specially  called 
for  the  purpose  has  been  left  unchanged  al- 
though the  term  has  been  lengthened  to  four 
years.  The  recjuirenient  that  the  superintendent 
must  possess  literary  and  professional  quatiGca- 
tions  in  order  to  fill  the  office  has  been  adopted 
in  other  States. 

Ohio  created  the  office  of  county  superin- 
tendent in  1914.  He  is  elected  for  a  penod  of 
from  one  to  three  years  by  a  county  board  of 
five  members  who  are  themselves  elected  by 
the  presidents  of  the  district  boards. 

Salary. —  The  higher  compensation  which  the 
superintendent  receives,  as  compared  with  the 
teachers  under  him,  has  raised  in  the  public 
mind  the  question:  *How  does  the  superin- 
tendent earn  his  salary?'  To  answer  the  ques- 
tion the  school  system  may  be  likened  to  a 
manufacturing  establishment  whose  operating 
expenses  exceed  the  income  by  $20,000.  The 
deficit  caused  the  stockholders  to  employ  a  more 
efficient  superintendent,  who  by  organising  the 
workmen,  rearranging  the  work  and  saving  the 
waste  or  raw  material  not  only  prevented  this 
loss  but  made  a  profit  of  $50,000  by  the  end  of 
the  nextyear.  Did  the  new  superintendent  earn 
the  $5,000  salary  which  he  received?  To  ask 
the  question  is  to  answer  it.  But  in  school  work 
there  is  waste  far  more  serious  than  the  waste 
of  raw  material.  The  most  valuable  asset  of  a 
commonwealth  is  brains,  and  this  goes  to  waste 
through  inefficient  teaching.  The  time  and  ef- 
fort of  pupils  is  too  valuable  to  be  wasted  dur- 
ing the  most  plastic  period  of  human  life.  It 
is  the  function  of  the  superintendent  so  to  or- 
ganize and  oversee  the  work  at  school  that  the 
people  may  get  the  largest  return  for  the  taxes 
gatnered  for  educational  purposes.  The  results 
of  school  supervision  have  established  in  public 
favor  the  ofnce  of  superintendent  and  the  policy 
of  school  supervision  in  every  State  of  the 
Union. 

Duties  of  the  Saperintendent.— Various 
functions  are  assigned  to  the  superintendent.  If 
he  is  to  be  held  responsible  for  the  efficiency^  of 
the  schools  he  must  have  a  voice  in  the  selection, 
suspension  and  dismissal  of  teachers,  the  pro- 
motion of  pupils,  the  making  of  the  course  of 
study,  the  selection  of  the  textbooks,  the  (nir- 
chase  of  apparatus  and  the  location,  erection, 
and  condemnation  of  schoolhonses.    In  smaller 


towns  difficah  cases  of  discipline  are  referred 

to  him  for  adjustment;  in  the  cities  and  larger 
towns  such  cases  go  to  the  principal  who  then 
assumes  many  of  the  functions  of  a  supervisor. 
Where  a  superintendent's  powers  are  based  upon 
statute  it  is  easy  for  him  to  exercise  these  fimc- 
tions.  When  he  must  exercise  them  through 
committees  the  situation  becomes  very  complex 
and  requires  the  greatest  tact  and  personal 

Methods  of  Teaching,^ —  The  stiperintendent 
is  everywhere  expected  to  improve  the  methods 
of  teaching.  Hence  he  is  charged  with  the  dnty 
of  conducting  teachers'  meetings,  and  in  some 
States  he  has  charge  of  the  annual  teachers'  in- 
stitute. He  makes  reports  to  the  Board  of  Edu- 
cation, stands  between  the  schools  and  the  news- 
paper reporter  bent  on  mischief,  between  the 
teacher  and  the  unreasonable  parent,  as  well  as 
between  the  schools  and  the  ill-advised  reformer. 
It  is  also  the  duty  of  the  supervisor  to  protect 
the  child  from  over-pressure  in  school  work  and 
from  other  unreasonable  demands  on  the  part  of 
the  teacher.  He  may,  by  ill-advised  and  too 
frequent  examinations,  ruin  the  methods  of 
teaching  and  unnecessarily  worry  the  minds  of 
teachers  and  pupils.  It  is  now  recognized  that 
children  have  rights  as  well  as  duties,  that  one 
of  these  rights  is  the  right  to  be  happy  SI 
school,  that  children  cannot  be  happy  unless 
the  teachers  arc  happy  in  their  work,  and 
that  no  teacher  can  be  happy  if  he  or  she  is  con- 
stantly annexed  by  rude  or  unreasonable  de- 
mands from  the  superintendent.  Hence  the 
educational  leaders  of  America  have  insisted 
that  the  superintendent  shall  be  courteous  in 
manner,  always  pleasant  to  parents,  teachers  and 
pupils  and  capable  of  sending  them  away  satis- 
fied, even  when  he  must  refuse  their  requests. 

Asaistant  Supervisors.— Where  the  adminis* 
tration  of  schools  absorbs  most  of  the  time  of  a 
superintendent  it  has  become  imperative  to  ap- 
pomt  supervisors  who  take  charge  of  special 
lines  of  work,  like  drawing,  music,  manual  train- 
ing, primary  instruction.  In  the  selection  of 
these  assistants  it  is  important  to  get  experts 
who  can  get  things  done.  Mere  inspection  for 
the  purpose  of  reporting  what  is  done  falls  far 
short  of   the   real  purposes  of   school   super- 

From  the  nature  of  the  case,  county  super- 
intendents cannot  exercise  as  close  supervision 
as  is  possible  in  cities  and  towns.  Various  duties 
have  been  assigned  to  them  in  different  States, 
namely,  to  examine  teachers,  issue  certificates, 
visit  siJiools,  conduct  the  annual  institute,  make 
reports  to  the  Department  of  Public  Instruc- 
tion, sec  that  the  schools  are  kept  according  to 
law.  that  the  State  school  appropriation  and 
other  school  funds  are  wisely  expended,  and  that 
schoolhouses  unfit  for  use  are  replaced  by 
modern  structures.  The  preparation  of  ques- 
tions for  the  examination  of  teachers  and  the 
employment  of  talent  for  the  annual  institutes 
has  in  many  States  been  delegated  to  the  State 
superintendent  and  his  assistants. 

The  Selection  of  Superinten'denti  and 
Public  Opinion.— Of  the  various  plans  for  the 
selection  of  State  or  county  superintendents,  that 
by  popular  vote  is  least  satisfactory.  Nomiriat- 
ing  conventions  are  apt  to  select  candidates  for 
geographical  reasons  or  political  services  and 
not  on  the  basis  of  fitness  for  the  duties  of  the 
office.    This  may  be  prevented  by  public  oinnion. 
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Th«  superintendent  has  no  duty  more  important 
than  that  of  creating  educational  sentiment.  The 
schools  cannot  be  made  better  than  the  people 
want  them  to  be,  nor  will  they  be  allowed  to  lag 
far  behind  the  demands  of  publk:  opinion.     See 

SCHOOI.    SUFESVISION. 

Natkan  C.  ScHAEFraR, 
Superintendent,  Department  of  Publk  Instntc- 
tion.  State  of  Pemsylvat^a. 
EDUCATION,  Elementary.— In  all  the 
elemeaiary  schools  of  the  United  States,  public 
and  private,  there  were  enrolled  in  the  year  1914 
over  19,000,000  pupils,— 17.500.000  of  these  in 
public  schools.  The  average  number  of  da^^s 
attended  by  each  pupil  enrolled  in  the  public 
or  common  schools  and  including  rural  schools 
was  115.6  days,  and  the  average  length  of  the 
school  term  158.1  days.  The  total  expendi- 
ture per  pupil  was  $38.31  for  sites,  buildings, 
salaries  and  all  other  purposes  as  compared  with 
$15.91   for  the  same  items  in  1875. 

Rural  Schools. —  By  the  increasing  concen- 
tration of  industrial  and  commercial  life  and 
the  concurrent  growth  of  railways  and  other 
modes  of  rapid  transportation  during  the  past 
50  years,  the  suburbs  of  cities  were  greatly  ex- 
tended, the  urban  population  vastly  increased 
and  the  rural  population  diminished.  Rural 
schools  suffered  correspondingly.  Within  later 
years,  however,  a  reaction  has  set  in  favor  of 
agricultural  life  by  which  rural  schools  have  be- 
^n  to  profit.  There  still  are  rural  schools 
in  sparsely  settled  districts  that  continue  the 
old  practice  of  holding  winter  schools  with 
limited  sessions  of  SO  to  90  days  and  taught  by 
ill-prepared  makeshift  teachers.     Yet  lingering 
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more  generous  extension  of  school  terms  and 
to  increasingly  successful  efforts  to  secure  more 
adequate  prqiaration  of  prospective  teachers 
through  special  normal  courses  in  State  and 
county  normal  schools  and  in  high  schools.  In 
the  union  schools  a  number  of  districts  are  con- 
solidated; the  children  are  conveyed  to  these 
at  public  expense;  the  courses  of  instruction  are 
graded;  the  teachers  comparatively  well  pre- 
pared and  more  permanent.  Moreover,  they 
offered  rallying  points  for  the  people  of  the 
community  for  lectures,  entertainments,  dis- 
cussions, exhibitions,  institutes,  social  gather- 
ings, etc.  In  a  number  of  instances,  increased 
interest  in  education  was  stimulated  and  ted  to 
the  establishment  of  township  and  county  high 
schools.  Township  hi^h  schools  are  common 
in  New  England  and  m  some  of  the  Middle 
Atlantic  and  Middle  Western  States;  Kansas 
and  Oklahoma  and  several  of  the  Middle  West- 
ern  States  have   county  high   schools. 

Much  fresh  stimulus,  too.  has  come  from  the 
extension  and  increased  stringency  of  compul- 
sory school  attendance  laws.  Since  1899  such 
laws  have  been  passed  or  amended  in  the  di- 
rection of  greater  stringency  by  all  the  States 
save  two,  and  28  of  these  require  attendance 
during  the  full  school  year  for  from  6  to  9 
years.  The  beneficial  effect  of  such  legislation 
will  appear  in  the  fact  that  the  percentage  of 
illiteracy  has  sunk  from  7.1  per  cent  in  1900  to 
4,1  per  cent  in  1910.  Furthermore,  it  appears 
that  out  of  100  persons  enrolled,  approximately 
92  pursue  elementary  studies,  6  arc  enrolled  in 


From  the  general  character  o£  courses  of 
study,  it  is  fair  to  assimie  that  the  average 
schooling  in  all  but  the  most  backward  rural 
district  ts  stiiScient  to  secure  for  each  normal 
person  enough  to  enable  the  future  citizen  to 
read  and  wnte  and  dpher  within  the  practical 
needs  of  life,  and  to  enjoy  in  addition  imne 
geographical  knowledge,  some  act^uaintance 
with  the  histonr  and  political  orgamzation  of 
his  country  and,  in  many  instances,  some  skill 
in  singing,  in  drawing  and  other  handwork, 
and  a  measure  of  literary  taste 

Traioed  Teachers,— Consideration  of  the 
reasons  for  increasing  the  Icnath  of  the  terra  of 
the  elementary  school  and  the  adoption  of  a 
graded  course  of  study,  reveals  the  mest  im- 
portant item  of  improvement  in  the  recent  his- 
tory of  American  schools,  namely  die  introduc- 
tion of  professionally  trained  teachers.  The 
first  normal  school  in  the  United  States  was 
established  at  Lexington.  Mass.,  in  1339.  The 
number  of  normal  sdiools  supported  by  state  or 
municipal  governments  has  increased  since  that 
year  to  235;  in  addition  there  are  46  private 
normal  schools  and  a  number  of  courses  tor  the 
training  of  teachers  in  high  schools  and  col- 
leges. The  advantage  of  professionally  edu- 
cated teachers  above  others  lies  in  the  fact  that 
they  have  learned  to  use  methods  and  devices 
intelligently  and  in' thoughtful  adjustment  to 
the  needs  and  interests  of  children.  Th^  have 
learned  to  distinguish  between  the  essential  and 
the  accessory  in  the  subjects  of  instruction  and 
know  how  to  lead  the  pupil  to  inspiring  uses 
of  his  knowledife  in  deliberate  research  and  in 
successful  application  to  varied  purposes  of 
achievement. 

But  much  is  yet  to  be  done,  if  teaching  is  to 
become  a  profession  with  adequate  permanence 
of  tenure  on  the  part  of  its  votaries.  Thus, 
with  regard  to  rural  schools,  Harold  W,  Foght, 
rural  school  specialist  of  the  United  States  Bu- 
reau of  Education,  reports  that  the  average 
rural  school  teacher  remains  in  the  profession 
less  than  four  years  of  140  days  each.  'This 
means  that  the  entire  personnel  must  be  re- 
newed every  four  years  or  that  about  92,000 
new  teachers  must  be  provided  annually.'  Now, 
the  normal  schools  of  the  country  had  enrolled 
in  1913-14.  94,455  students  and  graduated  only 
19,438.  The  burden  of  providing  for  the  largest 
immediate  supply  of  rural  teachers  falls  upon 
the  training  departments  of  high  schools  and 
upon  county  and  township  training  schools  in 
some  of  the  States.  Nor  do  these  sources  seem 
to  be  adequate  in  view  of  the  fact  that  in  1913, 
according  to  the  commissioner's  report,  there 
were  in  the  teachers'  training  courses  of  pub- 
lic and  private  high  schools  only  3,767  boys  and 
23,284  ^rls.  Nor  is  the  dearth  of  satisfactorily 
trained  teachers  confined  to  rural  schools ;  for 
of  1,350  cities  reporting  to  the  Bureau  of  Edu- 
cation in  1914  only  474  require  elementary 
teachers  to  be  normal  school  graduates,  630  re- 
quire only  a  higji  school  education,  and  the  re- 
mainder fail  to  specify  what  qualifications  are 
demanded. 

Probably  the  most  serious  obstacle  to  the 
professionalizing  of  teachers  is  to  be  found  in 
the  comparatively  low  salaries  paid  them.  In 
1914  the  average  wage  of  elementary  teachers 
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in  dties  of  25,000  and  less  than  50,000  iu- 
habltauts  was  $641 ;  in  cities  of  5,000  and  less 
ihaji  10,000  inhabitants  the  average  wage  was 
(333;  both  wholly  inadequate  to  secure  normal 
graduates  and  continuous  tenure.  With  similar 
import,  the  inveltigations  of  the  National  Edu- 
cation Association  committee  on  teachers'  sala< 
ries  disdoses  the  fact  that  the  aiutual  wage  of 
farm  laborers  in  1913  was  $257,  while  the  aver- 
age wage  far  rural  teachers  was  but  slightly 
more,  although  the  exact  figure  was  not  avail- 
able. At  the  same  time,  the  average  wage  of 
rural  mail  carriers  was  $1,150.  The  average 
salary  of  elementary  teachers  in  cities  of  100,- 
000  and  fewer  than  250,000  papulation  in  the 
aame  year  was  $791,  and  in  cities  of  5,000  and 
fewer  than  10,000  population  the  average  salary 
reached  only  $533. 

Under  such  conditions  permanence  of  tenure 
and  the  choice  of  teachii^  as  a  life  work  be- 
come ahnost  unthinkable.  One-third  of  the 
men  and  one-half  of  the  women  engaged  in 
teadiing  are  nrnler  24  years  of  age.  One-half 
of  the  teachers  have  had  but  four  or  feweryean 
of  experience,  and  one-fourth  can  claim  only 
one  year  of  experience.  At  the  same  tinte,  be- 
cause of  the  more  varied  and  wider  opportuni- 
ties for  profitable  vocational  emidoyment,  men 
are  more  and  more  turning  to  other  pursuits 
and  leaving  the  field  of  teaching  to  wooieiL 
Thus  it  h^  happened  that  the  percentage  of 
men  teachers,  which  in  1870-71  amouoted  to  41. 
has  steadily  declined  so  that  in  1911-12  it  had 
fallen  to  20.9,  leaving  practically  four-fifths  of 
the  field  to  women.  Unfortunately,  this  situ- 
ation is  still  further  complicated  b^  the  fact 
that,  all  but  universally,  married  women  are 
excluded  from  eligibility.  Consequently,  to  the 
characteristic  of  the  great  majority  of  elemcn- 
tarjr  teachers  there  has  to  be  added  the  quajifi- 
cation  that  ihey  are  immarried  women.  This 
qualitication  each  teacher,  up  to  a  certain  age, 
hopes  to  escape,  thus  adding  a  new  factor  to 
the  uncertainty  of  tenure  and  a  new  limitation 
to  the  growth  of  professional  spirit 

8ez  Problnn. —  The  modem  reorganiiation 
of  the  elementary  school  which  will  be  dis- 
cussed later  on  in  full,  presents  among  other 
welcome  features  the  fact  that  it  brings  into 
the  life  of  the  child  at  an  earlier  period  the  In- 
fluence of  men  teachers.  The  value  of  this  can- 
not be  overestimated.  It  furnishes  the  boy 
realirable  ideals  and  examples  he  can  emulate, 
and  to  the  girl  it  furnishes  the  opportunity  to 
gain  respect  for  the  masculine  factors  in  life 
on  the  ground  of  merit.  I  direct  attention  to 
this  without  prejudice  to  the  equally  valuable 
influence  of  women  in  the  school ;  for  I  am 
aware  of  the  fact  ^at  the  all  but  exclusive 
employment  of  men  as  teachers  in  former  days 
had  as  weakening  an  influence  upon  the  effect- 
iveness of  schools  as  their  excessive  feminiza- 
tion has  upon  the  schools  of  to-day.  As  in  the 
ideal  family  we  find  mother  and  father,  sister 
and  ■  brother,  so  in  the  school  both  elements 
should  be  found  in  vital  proportion,  if  the 
children  are  to  grow  into  idea!  relationships  in 
a  social  organization  involving  both  women 
and  men. 


1  ready  employment  in  cities  and  villages; 


for  these,  too,  as  a  whole  cannot  show  in  their 
graded  schools  an  average  of  more  than  one 
teacher  in  three  that  holds  the  diploma  of  a 
normal  school. 

Urban  Schools.— Another  great  advantage 
belongs  to  the  schools  of  the  village  or  city. 
They  are  graded  schools,  have  a  regular  course 
of  stud^,  proper  classification  of  pupils  and 
uniformi»  o£  textbooks.  In  the  small  district 
school  15  to  40  pupils  are  brought  together 
under  one  teacher.  Their  ages  vary  from  4  to 
20,  and  their  degree  of  advancement  ranges 
from  beginners  to  those  who  have  attended  for 
10  or  12  winters  and  attempt  secondary  studies. 
It  still  may  happen  that  there  is  no  unformity 
of  textbooks  exce;pt,  perhaps,  in  the  speller  and 
reader,  each  pupil  bringing  such  arithmetic, 
geography  or  grammar  as  bis  family  may  pos- 
sess. This  was  the  case  universally  in  the 
old  time  district  school  —  such  as  existed  in 
1790,  when  29  out  of  30  of  the  population  lived 
in  rural  districts,  and  50  years  later  when  only 
1  m  12  lived  in  a  city.  As  the  railroad  has 
caused  villages  to  grow  into  cities,  so  it  has  vir- 
tually moved  into  ie  city  a  vast  population  liv- 
ing near  railway  stations  in  the  country  by  giv- 
ing them  the  morning  newspaper  and  rapid 
transportation.  In  1890  cme-third  of  the  popu- 
lation was  living  in  cities  of  not  less  than  8,000 
inhabitants.  But  the  suburban  populations  made 
urban  by  the  railroad  swell  the  city  population 
to  one-half  of  the  whole  nation.     Hence  the 

Eat  change  now  taking  place  in  methods  of 
Iding  schoolhouses  and  in  organizing  school*. 

With  this  change  in  the  condition  of  the  pop- 
ulation, the  method  of  individual  instruction 
was  supplanted  by  class  instruction.  The  indi- 
vidual did  not  gain  much  under  the  old  plan, 
for  the  reason  that  his  teacher  had  only  5  or 
10  minutes  to  examine  him  on  his  daily  work. 
In  the  graded  school  each  teacher  has  her 
grade  divided  into  two  sections  and  hears  one 
recite  while  the  other  prepares  a  new  lesson. 
All  pupils  leam  more  by  such  class  recitation 
than  by  individual  recitations,  for  in  the  class 
cadt  can  see  the  lesson  reflected  in  the  minds 
of  others,  and  understand  the  teacher's  views 
much  better  when  drawn  out  in  the  form  of  a 
running  commentary  on  the  recitation. 

Textbook  and  Oral  Teaching,— It  is  sup- 
posed that  the  chief  work  of  the  pupil  is  the 
mastery  of  textbooks  containing  treatises  that 
give  the  elements  of  branches  of  learning 
taught.  The  evil  of  memorizing  words  withotit 
understanding  their  meaning  or  verifying  the 
statements  made  in  the  book  ia  incident  to  this 
method,  and  is  perhaps  the  most  widely  preva- 
lent defect  in  teachmg  to  be  found  in  the 
schools  of  the  United  States.  The  oral  method 
escapes  this  evil  almost  entirely,  but  encounters 
another.  The  pupils  taught  by  the  oral  method 
exclusively  are  apt  to  lack  power  to  master  the 
printed  page  and  to  get  from  it  the  full  mean- 
ing; they  need  the  teacher  to  explain  technical 
phrases  and  definitions.  The  American  method 
of  textbook  instruction,  it  i?  claimed,  throws  the 
children  upon  the  printed  page  and  holds  them 
responsible  for  its  mastery.  The  pupil  is  taught 
to  assume  a  critical  attitude  toward  the  state- 
ments of' the  book  and  to  test  and  verify  them 
or  to  disprove  them  by  appeal  to  other  authori- 
ties or  by  actual  experiment.  It  is  evident  that 
this  system  of  instruction  is  feasible  only  in 
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graded  village  and  city  schools  and  can  find  no 
place  in  the  ungraded  small  rural  school. 
Where  such  schools  have  made  the  attempt  to 
classify  thetr  pupils,  e.g.,  in  arithmetic  or  geog- 
raphy, they  were  obl^d  to  unite  in  one  class 
children  of  very  different  degrees  of  attain- 
ment with  unavoidable  injury  to  the  dull  by 
overpressure,  to  the  gifted  by  neglect,  and 
with  bul  doubtful  benett  to  the  average. 

The  chief  objections  to  this  method  of  work 
in  graded  schools  has  been  found  in  its  tend- 
ency to  degenerate  even  in  the  hands  of  well- 
equipped  teachers  into  spiritless  'machine* 
work  and  mass-teaching  with  their  disregard 
and  suppression  of  individual  needs  and  inter- 
ests, as  well  as  of  the  claims  of  spontaneous 
social  intro-ordi nation.  Jt  proved  to  be  eco- 
nomical financially,  it  is  true,  but  wasteful  edu- 
catioiially.  The  shortcoming  is  further  empha- 
sized in  24  States  by  the  fact  that  these  have 
made  uniform  textbooks  mandatory.  In  some 
of  these  States  the  adopted  books  must  be  used 
as  basic  texts  in  al!  schools,  elementary  and 
secondary,  and  in  all  districts ;  in  others,  high 
schools  are  permitted  to  select  for  themselves ; 
and  in  still  others,  city  districts  and  special  tax 
districts  may  adopt  whatever  books  they  may 
desire.  In  a  few  instances,  where  the  State 
I>rints  its  own  texts  and  modifies  them  from 
time  to  time  'on  the  basis  of  advancing  profes- 
sional insight,  possible  evils  of  the  measure  kre 
greatly  mitigated. 

A  concomitant  of  the  "machine"  work  and 
mass-te aching  to  which  lar^e  graded  schools 
have  been  subject  is  found  in  so-called  disci- 
pline or  goveriunent.  The  establishment  of 
order,  regularity,  silence,  concerted  action  and 
general  obedience  to  authority  offered  great 
oifiiculties  and  invited  measures  that  seem  arbi- 
trary, out  of  relation  with  the  object  in  view, 
and  without  even  indirect  appeal  to  the  chil- 
dren's good  will  and  insight. 

The  New  PedftKOKy- — However,  under  the 
inspirations  of  FnEbefand  Herbart,  of  Spencer 
ana  Wundt,  of  Dew^  and  Hall,  and  many 
others,  a  new  psychology  and  a  new  pedago^ 
are  coming  to  the  rescue.  Mare  and  more,  in 
the  life  of  the  school,  the  needs  of  the  child 
with  reference  to  his  individual  and  social  de> 
velopment  are  coming'  to  the  frMit  The  treat- 
ment of  subjects  of  instruction  is  learning  to 
adjust  itself  to  these  needs;  the  very  textbooks, 
more  especially  in  elementary  schools,  reflect 
the  new  tendencies,  place  stress  upon  touching 
interest  on  the  basis  of  the  learner  s  experience, 
upon  stirring  the  desire  for  independent  re- 
search, upon  utilizing  new  knowledge  in  fresh 
individual  achievement  or  generous  social  en- 
deavor. Similarly,  disciplinary 
judged  more  and  more  by  these  con; 

Incentives  are  adapted  to  individual 

need.  Encouragement  is  taking  the  place  of 
relentless  pedantic  criticism.  Good  will,  insight 
and  self-respect  are  appealed  to  and,  in  grow- 
ing proportion,  deliberate  self-control  anaeven 
organized  pupil -government  take  the  place  of 
ostentatiously  vigilant  government  by  teachers. 

Much  is  due  in  the  gradual  reorganization 
of  the  elementary  school  to  the  influence  of  the 
kindergarten,  of  manual  training,  drawing  and 
certain  phases  of  nature  study.  In  all  of  these 
the  value  of  the  hand  as  man's  chief  organ  in 
exploring  his  world  and  in  adjusting  it  to  his 
needs  is  fully  revealed.    With  their  introduc- 


tion the  motto,  'leam  by  doinj;  and  in  order  to 
do,"  acquired  appreciable  meanmg.  At  last,  the 
whole  diild  —  hand,  head  and  heart  of  him — 
went  to  school.  The  liberal  and  the  practical 
'     '  their  antagonism,  became  indeed  the  two 


through  the  true,  to  the  beautiful.  The  prog- 
ress of  the  kindergarten  as  a  factor  in  element- 
ary education  has  been  quite  rapid.  The  first 
public  school  kindergarten  was  established  in 
Saint  Louis  in  1873.  In  1892  the  Commissioner 
of  Education  reported  459  pubUc  and  852  pri- 
vate kindergartens  in  the  United  States.  In 
1898  there  were  in  389  cities  of  8^000  inhabit- 
ants or  over  1,365  kindergartens  supported  by 
public  funds.  The  number  of  te»U)ers  em- 
ployed in  these  was  2,532,  and  under  their  care 
were  9S.867  children.  At  the  same  ticie^for- 
mation  nad  been  obtained  concerning  2,998  pri- 
Tate  kindergartens,  with  6,405  kindergartnen 
and  93,737  children.  Thus  the  total  number  of 
kindergartens,  public  and  private,  in  this  year 
was  4,363  iwith  8,937  teachers  and  389,604  chil- 
dren. Kindergartens  were  authorized  in  14 
States,  but  a  number  of  cities  had  established 
kindergartens  through  powers  conferred  in 
their  charters.  For  1914  the  commissioner  re- 
ports that  in  all  States  but  one  the  establish- 
ment and  maintenance  of  kindergartens  is 
either  required  oy  law  under  certain  conditions, 
specially  permitted  by  law,  or  permitted  under 
general  authorizations.  There  were  reported  in 
this  year  7,254  public  kindergartens  in  1.13S 
cities  with  an  enrollment  of  391,143  children. 
In  ad<£tion  there  were  reported  in  677  cities 
and  villages  l,57l  private  kinder|rartens  with  an 
enrolment  of  74,725  children ;  yielding  for  this 
year  a  grand  total  of  8,825  kindergartens  with 
at;  enrolment  of  465,868  children. 

It  is  the  general  consensus  of  opinion  on  the 
part  of  superintendents,  principals  and  primary 
teachers  that  the  kindergarten  child  has  advan- 
tages over  the  non-kindergarten  child,  other 
things  equal,  in  good  school  and  life  habiu, 
in  wealth  of  ideas  and  power  of  expression,  in 
powers  of  observation  and  concentration,  _ui 
perseverance  in  a  task  once  begun,  in  control 
of  the  hand  in  manual  work,  in  social  co-oper- 
ation and  sense  of  responsibility  in  conunon 
work,  in  responsiveness  and  obedience  and  a 
number  of  other  minor  points.  So  benefiml, 
indeed,  has  been  the  infhience  of  the  kinder- 
garten upon  the  spirit  and  work  of  the  primary 
school  that  deliberate  movements  for  the  mu- 
tual adjustment  or  even  coalescence  of  the  two 
are  becoming  more  and  more  urgent.  It  is 
proposed  —  and  sporadically  carriea  out  — that 
the  transition  from  one  to  the  other  be  made 
less  abrupt  and  that  in  normal  schools  student 
teachers  for  the  kindergarten  and  others  for 
primary  work  be  taught  together  in  all  essential 
things;  in  short,  that  the  lundergarten  be  no 
longer  treated  as  a  separate  department,  but  be 
made  an   integral  part  of  primary  instruction. 

A  further  development  brought  to  the  ele- 
mentary school  by  the  kindergarten  is  found  in 
the  fact  that  it  directed  favorable  attention 
to  the  value  and  need  of  modeling,  drawing 
and  other  fonns  of  constructive  and  creative 
handwork  in  connection  with  the  educative  ac- 
tivities of  the  school.  This  prepared  the  way 
for  sloid  and  other  forms  ol  manual  training 
which  later  on   came  to  the  upper  grammar 
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Rrades  and  to  secondary  schools,  largely  under 
Bie  pressure  of  the  growing  industrial  needs  of 
the  country. 

Certain  of  these  forms  of  manual  training 
had  been  advocated  long  ^o  by  Locke  and 
Franke,  by  Rousseau  and  E'estalazzi;  but  the 
recognition  of  its  full  value  as  a  factor  io  edu- 
cation was  reserved  for  Frcebel,  He,  first, 
fully  and  clearly  revealed  the  law  that  the  end 
of  mental  activity  is  not  knowledge,  but  the 
use  of  knowledge  in  some  sort  of  self-expres- 
sion or  doing;  that  as  the  acquisition  of  knowl- 
edge rests  largely  upon  the  activity  of  the  ex- 
ploring hand,  so  the  application  of  knowledge 
to  the  needs  of  hfe  is  largely  dependent  upon 
the  activity  of  the  achieving  hand;  and,  fur- 
thermore, that  full  normal  interest  in  learning 
can  be  stimulated  only  by  the  achievements 
it  serves.  To  Frcebel,  the  manual  training  he 
had  in  mind  was  not  a  new  subject  of  instruc- 
tion, nor  was  it  a  concession  to  the  industrial 
need  of  the  time,  but  an  immanent  factor  in 
every  part  of  the  educational  work,  adding 
meaning  to  intellectual  effort,  substance  to 
ethical  and  esthetic  aspiration.  In  a  measure, 
then,  it  includes  all  the  workshop  and  sketch- 
ing-room, the  kitchen  and  sewing-room  features 
of  current  manual  training  departments  of  the 
elementary  school,  but  it  also  includes  the 
manual  work  of  tiie  kindergarten  and  of  the 
modem  primary  school,  the  laboratory,  the 
studio  and  the  schoolsarden,  In  a  broader 
sense,  looking  upon  the  nand  as  the  symbol  of 
deliberate  muscular  activity,  it  even  may  in- 
clude the  new  attitude  of  the  school  to  physical 
training,  to  play  and  playgroundSj  to  aramati- 
zation,  to  song  and  rhythmic  motion. 

Inspiration  for  manual  training  of  a  techni- 
cal and  industrial  char^rter  came  to  European 
countries  from  Finland  and  the  Scandinavian 


s  the  honor  of  first  introduciiw  work  of 

a  technical  character  in  the  urban  schools  and 
slojd  in  the  rural  schools  of  Finland  in  1866. 
Similar  and  almost  simultaneous  movements 
for  the  extension  of  slojd  and  home  industries 
in  the  schools  of  the  people  we^e  carried  on 
successfully  in  Sweden  and  Norway  and  more 
particularly  in  Denmark.  In  our  own  country, 
what  goes  by  the  specific  name-'of  manual  train- 
mg  is  traced  to  an  exhibit  of  a  Russian  insti- 
tution at  the  Centennial  Exposition  in  Philadel- 
phia in  1876.  The  value  of  the  system  of  man- 
ual training,  there  suggested,  appealed  to  such 
men  as  John  D.  Runkle  snd  C.  M.  Woodward 
who  introduced  it  into, the  institutions  under 
their  charge  and  because  forcible  advocates  of 
its  value.  The  advanced  technical  features  of 
this  phase  of  manual  training  —  including  vari- 
ous forms  of  wood^frork  and  ironwork  —  are 
confined  to  lugh  schools  and,  in  some  instances, 
to  the  upper  grades  of  the  grammar  schools. 
The  manual  training  of  grades  below  the 
7th  deals  with  extended  kinderearten  material, 
with  paper  and"  cardboard  work,  plastic  mate- 
rial, raffia,  bodkbinding,  simple  forms  of  slojd, 

Indnstrial    VocstiotuJ    Training. — Within 

recent  years  the  problem  of  manual  training 
has  been  much  complicated  W  movements  for 
the  establishment  of  courses  for  industrial  and 
vocational  training  which  involve  more  or  Jess 
complete    preparation     for     distinct     callings. 


coupled  with  the  opportunity  for  the  pupil  to 
find  under  so-called  vocational  guidance  what 
particula.r  vocation  or  group  of  vocations  it  is 
most  profitable  for  him  to  choose.  While  In 
the  original  manual  training,  which  still  per- 
sists in  elementary  schools,  the  stress  is  upon 
its  cultural  value,  industrial  and  vocational 
training  emphasize  the  distinctively  practical 
outcome  in  fitting  the  pupil  for  some  definite 
calling,  for  some  aomestic,  agricultural  or  other 
industrial  work.  In  1898  manual  training  vas 
an  important  feature  in  the  public  school  course 
of  149  cities.  In  359  institutions  other  than 
city  schools,  there  was  training  that  partook 
more  or  less  of  the  nature  of  manual  traimng. 
These  institutions  embraced  almost  every  class 
known  to  American  education,  and  the  manual 
features  varied  from  the  purely  educational 
manual  training  of  the  Teachers'  College  in 
New  York  city  to  the  specific  trade  instruction 
)f  the  apprentice  school,  in  1914  there  were 
'  --^  "■  '•  •  -yiis  th- 
trainin 
Nor 

, _.  __     .    _    .       if  educ 

tional  or  other  hand-trainingln.the  elementary 
schools  at  this  time. 

Within  the  last  two  decades,  the  attention  of 
legislative  activity  has  been  directed  to  the  im- 
portance of  hand- training,  more  especiallv  with 
reference  to  industrial  and  vocational  needs.  To 
Massachusetts  belongs  the  honor  of  leadinff  the 
way  in  this  matter  m  a  law  20  years  old,   re- 
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way  in  this  matter  in  a  law  20  years  c 

quiring  every  city  of  20,000  inhabitants  o 
to  maintain  manual  training  courser  •■ 
elementary  and  high  schools.  Later  o...  wi»===- 
chusetts  again  led  in  legislation  aiding  the 
establishment  of  industrial  and  vocational 
schools.  By  1915  24  States  and  the  District  of 
Columbia  had  found  it  necessary  to  pass  laws 
providing  for  courses  in  a  variety  of  vocational 
work:  for  continuation  schools,  evening  schools, 
trade  schools,  special  classes,  etc.  Thus,  by  way 
of  illustration,  New  York  provides  for  courses 
in  agriculture  and  home-making  in  her  con- 
solidated rural  schools,  for  continuation  schools, 
for  trade  schools,  and  for  evening  vocational 
schools ;  New  Jersey  provides  for  all-day  indus- 
trial schools  for  boys  over  14,  household- arts 
schools  for  girls  over  14,  part-time  continuation 
schools  for  bojrs  over_  14  employed  as  appren- 
tices, evening  industrial  classes  for  boys  or 
girls  over  16  who  are  employed  as  apprentices, 
evening  household-art  classes  for  girls  over  17, 
and  vocational  agricultural  classes.  Indiana 
makes  provision  for  'fitting  each  individual  in 
the  State  for  some  useful  form  of  work*  in  the 
public  school  work  of  the  State ;  for  this  pur- 
pose, the  law  requires  that  elementary  instruc- 
tion in  domestic  science  and  in  the  industrial 
arts  be  given  as  a  part  of  the  regular  course  of 
instruction  in  all  tbe  schools  —  in  the  7th  and 
8th  grades  and  in  the  high  schools  —  of  the 
State.  Moreover,  the  law  provides  for  voca- 
tional departments  and  schools  conducted  for 
the  sole  purpose  of  preparing^  for  efficient  and 
productive  work  in  tne  shop,  in  the  home,  and 
on  the  farm. 


the  subsequent  need  for  organizing  and  extend- 
ing the  new  territoi^  and  of  establishing  means 
ot  intercommunication  and  other  economic  fa- 
cilities  had   deflected   attention   to  the  scanty 
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IkTovisions  for  public  edueatioa  At  the  same 
time  immigration  brought  many  poor  aiid  igno- 
rant families,  and  illiteracy  was  growing  apace. 
A  new  enthusiasm  and  an  intensely  popular 
movement,  however,  set  in  when  in  1837  Horace 
Uann  and  Henry  Barnard  began  their  educa- 
tional work,  the  one  in  Massachusetts,  the  other 
in  ConnecUcut  and  later  (1843)  in  Rhode 
Island.  From  these  beginnings  and  within  less 
than  80  years,  the  elementary  division  of  our 
public  school  system  has  been  evolved.  Within 
the  past  40  years,  there  have  come  to  our  public 
elementary  schools  among  many  other  com- 
mendable features  grouping  b^  grades,  trained 
teachers,  enrichment  of  studicS;  care  tor  the 
health  of  the  children  and  for  their  general  well- 
being.  The  most  significant  steps  in  the  func- 
tional reorganization  of  the  elementary  school 
came  withm  recent  years :  in  the  first  place 
through  efforts  of  the  college  to  shorten  the 
time  icquired  for  college  graduation  by  re- 
ducing ,the  elementary  school  period  to  six 
years  ins^ad  of  eight  or  nine;  and,  subsC' 
quently,  to  ifee  the  public  school  generally  from 
its  all  but  excSiiye  subservience  to  college  ideals 
in  order  that  it  mtKht  be  enabled  to  serve  also 
the  needs  of  indusmal,  commercial,  agricultural 
and  domestic  life.  Wkji  this  in  view,  the  course 
of  the  elemeittanr  school  is  being  more  and 
more  generally  shortened  .to  six  years,  to  be 
followed  by  an  intermediate  cpurse  of  two  or 
three  years  and  by  a  high  school  course  of  four 

Six-three-uid-three  Plao. — Among  (he  vari- 
ous plans  proposed  and  set  in  operation  for  the 
purpose  indicated,  the  si x-three-and- three  plan 
is  probably  the  most  favored.  It  reduces  the 
elementary  school  to  six  years,  establishes  an 
intermediate  school,  or  «Tunior  High  School,* 
of  three  years  and  a  full-fledged  nigh  school 
of  three  years.  In  both  the  intermediate  and 
the  hi^h  school  the  courses  are  flexible  and 
promotion  is  by  subjects  not  by  grades.  In- 
struction throughout  IS  departmental  and  in  the 
hands  of  persons  who  combine  the  qualities  of 
the  teacher  with  those  of  the  expert.  The 
curriculum  of  this  intermediate  school  affords 
much  OMiortunity  for  differentiation.  All,  it 
is  true,  snare  in  pursuits  that  reveal  the  duties 
of  citizenship  and  open  avenues  to  the  appre- 
ciation of  the  refinements  of  life.  Yet.  for  each 
one  there  is  opportunity  to  emphasize  what 
talent,  geniuS;  necessity,  or  even  inclination  may 
demand.  This  flexibility  of  the  course  with  its 
wealth  of  opportunity  enables  the  student  under 
the  teacher's  guidarice  to  'find  himself."  his 
capacities  and  enthusiasms  with  reference  to 
the  choice  of  a  life-career.  Thus  the  intermedi- 
ate schools  of  Los  Angeles  offer  five  distinct 
courses :  the  literary-scientific  course,  the  engi- 
neering preparatory  course,  the  mechanic  arts 
course,  the  home  economics  course,  and  the 
commercial  course.  Aside  from  its  many  inter- 
nal advantages,  this  coming  intermediate  school 
confers  the  great  boon  of  holding  the  children 
under  instruction  for  a  longer  period  and  of 
l ridging  the  fatal  chasm  between  the  ele- 
mentary and  the  hiRh  school,  leading  a  greater 
number  of  children  into  the  hi^h  school  proper 
in  its  academic,  scientific,  technical,  commercial 
and  other  quasi -professional  departments.  The 
work  assigned  to  the  elementary  grades  re- 
mains practically  the  same.  Courses  of  study 
deal  with  reading,  writing,  arithmetic,  spelling. 


of  the  vemacular,  nature  stody,  the  his- 
torj-  of  our  country  (biographical  and  chroao- 
logical),     some    geography,     hygiene,    physic*! 


subjects  of  instruction  or  with  the  plays  of  tlie 
pupils. 

Problems. —  The  problems  of  truancy,  re- 
tardation and  varying  endowment  are  destined 
to  became  important  factors  in  the  reorganiza- 
tion of  the  elementary  school  These  problems 
became  urgent  with  the  sincere  and  consistent 
enforcement  of  compulsory  education  lans 
about  1890.  It  soon  became  evident  that  the 
physical  and  menial  conditions  of  children  art 
not  uniform  and  that  individual  differences  in 
children  demand  serious  consideration  in  their 
education.  The  fact  that  children  vary  widcij 
in  their  natural  gifts  and  inclinations  and  the 
clear  discovery  of  eye,  ear  and  motor-minded- 
ness  in  children,  forced  upon  the  school  dt. 
mands  of  greater  flexibility  in  method  and  or- 
ganization. At  first,  the  attention  was  chiefly 
upon  mere  truancy  and  certain  disciplinary 
faults.  Then,  and  imtil  quite  lately,  the  stress 
was  upon  the  needs  of  laggards;  ungraded 
rooms,  so-called  industrial  schcxJs,  special  help 
devices,  shorter  promotion  intervals  and  promo- 
tion by  subjects  came  to  be  applied  as  remedies; 
for  abnonnal  children  special  schools  were  es- 
tablished. At  last  it  has  come  to  be  fully 
realized  that  retardation  is  an  individual  mat- 
ter, that  it  threatens  the  specially  gifted  ibroush 
lack  of  interest  as  much  as  it  falls  to  the  lot  ot 
the  less  favored  through  lack  of  ability,  and 
that  it  was  necessary  to  make  provision  for  all 
the  various  phases  of  individual  capacity.  In 
1911,  therefore,  it  became  possible  for  tlie  Com- 
missioner ot  Education  to  report  that  provisions 
for  backward  children  had  been  made  in  220 
cities,  for  mentally  defective  children  in  95 
cities,  and  for  exceptionally  gifted  children  in 
54  cities.  Prominent  among  the  last  were  Balti- 
more, IndiaMoolis,  Lincoln,  Rochester,  and 
Worcester.  The  provisions  of  all  these  cities 
were  based  upon  the  desire  to  furnish  these  chil- 
dren opportunity  in  the  7th  and  8lh  grades  to 
do  advanced  work  tor  which  they  could  receiw 
credit  when  entering  the  high  school.  Many 
educator;,  ho  vever,  doubt  the  wisdom  of 
stni^ling  out  such  children  and  separating  them 
from  the  classes  nf  normal  children.  They  em- 
phasize the  social'value  of  joint  training  upon 
the  development  of  character.  They  point  out 
the  fact  that  children  have  likenesses  as  well  as 
differences  and  thafin  the  school  they  should 
learn  to  work  together  as  they  will  have  to  do 
subsequently  in  lite;  that,  therefore,  they  should 
be  trained  together,  although  each  in  his  omi 
way  and  according  to 'his  ability  in  common 
work.  Teachers  are  deeply  interested  in  the 
problems  involved,  since  from  their  study  valua- 
ble contributions  to  the  pro'^ressive  reorganlia- 
tion  of  the  elementary  school  cannot  fail  to  flow, 

Gary  Plan.— A  new  derarture  in  school 
management  which  is  attracting  much  attention 
proceeds  from  Garv.  Ind.,  under'the  direction  of 
Superintendent  William  A.  Wirt^  The  city  of 
Gary  is  located  on  the  shore  of  Lake  Michif^n. 
about  30  miles  southeast  of  Chicago.  When  it 
was  founded  in  Tune  1906  the  site  w'.-'s  a  waste 
of  shitting  Sana  dunes  dotted  with  marshes. 
To-day  it  is  a  flourishing  city  of  appro'Timately 
50,000  inhabitants,  with  all  the  public  ir^':«« 
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and  aspirations  df  a  modern  dty.  In  1906  four 
teachers  taught  120  pupils  in  its  first  school- 
house;  in  1916  the  nnmber  of  teachers  had  risen 
to  nearly  200  and  that  of  pupils  to  more  than 
6,000.    The  Gary  plan  of  a  school  plant  is  «a 

filaysround,  garden,  workshop,  social  centre, 
ibrary  and  traditional  school  combined  under 
one  management.'*  For  these  purposes  the  new 
Froebel  School,  erected  at  a  cost  of  $350,000, 
stands  upon  a  tract  of  10  acres ;  onc'half  of  this 
is  used  for  playgrounds,  two  acres  for  school- 
gardens,  and  three  acres  for  park.  There  are 
also  two  conservatories  for  nature-study  worit, 
the  botany  work  in  the  high  school,  and  for 
supplying  plants  for  the  schoolrooms.  Among' 
the  striking  features  of  the  work,  the  following 
are  the  most  noteworthy : 

1.  The  schools  are  open  the  year  rotmd,  or 
for  four  quarters  of  12  weeks  each.  Pupils  are 
held  to  attend  school  for  three  of  these  quar- 
ters, choosing  for  vacation  the  one  that  suits 
them  and  the  home  best.  During  the  free  quar- 
ter the  pupil  may  attend  voluntarily  any  of 
the  activities  of  the  school  or,  with  the  help 
of  the  school,  find  employmmt  in  the  induslrial 
life  of  the  city. 

2.  The  elementary  school  and  the  high  school 
are  in  the  same  building.  This,  it  is  claimed, 
removes  the  chasm  between  the  two  depart- 
ments and  tends  to  hold  pupils  in  the  sdiool 
for  longer  periods.  Moveover,  it  establishes 
the  same  stutdard  of  discipline  for  all  grades, 
increasing  sense  of  respohsilHlity  on  the  part 
of  the  older  pupils  and  stimulating  worthy 
ideals  on  the  part  of  the  younger. 

3.  Throttghout,  the  teaching  is  departmental. 
This  renders  it  possible  to  promote  pupils  by 
subjects,  to  employ  skilled  special  teachers  and 
to  do  away  with  supervisors. 

4.  The  school  plant  is  open  on  Saturdays. 
Pupils  come  and  go  as  they  please,  work  or  play 
as  they  choose  under  teachers  who  receive  extra 
pay  for  this  work.  The  responsibility  placed 
upon  pupils  who  avail  themselves  of  this  stimn- 
lates  initiative  and  has  a  tendency  to  •transform 
the  play  impulse  into  the  work  impulse.* 

5.  Similarly,  certain  schools  are  open  four 
evenings  per  week  for  continuation  school  work 
and  for  'social  and  recreational  centre*  activi- 

6.  Constant  utilization  of  the  school  plant  by 
double  the  nnmber  of  classes  as  compared  with 
the  number  of  available  classrooms.  This  in- 
volves the  constant  use  by  successive  classes  of 
the  auditorium,  the  basements,  the  library,  the 
gymnasium,  and  various  portions  of  the  play- 
grounds in  such  a  way  that  no  part  of  the  plant 
is  ever  idle  during  the  entire  schoolday. 

Other  phases  of  the  work,  still  in  pro^ss  of 
evolution  promise  equally  valuable  contnbntions 
to  school  management.  Indeed,  the  results 
already  attained  by  Superintendent  Wirt  have 
induced  a  number  of  cities  to  seek  at  least  par- 
tial enjoyment  of  the  benefits  of  the  Gaiy  plan. 
Prominent  among  these  is  New  York  which  is 
making  extensive  experiments  with  it  mider  the 
direction  of  Superintendent  Wirt,  not  without 
prospects  of  success. 

Among  a  number  of  other  features  in  the 
progressive  development  of  schools  within  the 
past  two  decades,  a  prominent  place  belongs  to 
increasing  attention  fo  sanitation,  to  the  care 
for  atypical  children,  the  organization  of  parent- 


associations,   the    use   of    schools   as 


Sanitation.— With  reference  ti 
is  reponed  thai  in  1914  there  were  over  500 
open-air  schools  in  the  United  States  and'  that 
throughout  open- window  ventilation  is  gaining 
ground.  Fort^  States  have  enacted  la\*s  relative 
to  the  sanitation  of  school  plants,  involving  the 
inspection  of  schools  and  approval  of  plans  for' 
new  buildings,  and  the  ri^t  to  compel  improve- 
ments. In  a  number  of  instances,  these  laws 
extend  to  rural  schools  empowering  the  county 
superintendent  to  condemn  faulty  structures  and 
to  inspect  and  pass  on  plans  for  new  buildings. 
Medical  Inspection  laws  relate  to  compulsory 
health  superrision  of  school  children ;  to  exami- 
nation of  teachers  and  janitors  and  to  regular 
inspection  of  buildings,  premises  and  drinking 
water  in  order  to  insure  sanitary  conditions; 
inspection  to  control  contagious  diseases;  an- 
nual tests  for  sight  and  hearing;  provision  for 
the  employment  of  school  nurses ;  penalities  or 
other  provisions  for  the  enforcement  of  the 
laws.  That  steady  gain  is  being  made  in  cities 
appear,  from  a  summary  of  returns  made  by 
1,4136  cities  to  a  questionaire,  sent  out  by  the 
Bureau  of  Education  in  1914.  These  returns 
show,  among  other  things,  that  750  of  these 
cities  have  some  form  of  medical  inspecti6n ; 
that  570  have  inspection  of  ears,  eyes  and  teeth, 
62  of  ears  and  eyes  only,  90  of  eyes  only,  and  29 
of  teeth  only;  that  268  have  school  nurses,  and 
that  in  all  923  school  nurses  are  repotted ;  that 
130  cities  have  dental  clinics  and  195  treat  the 
teeth  of  school  children  through  other  agencies ; 
that  74  have  general  clinics  and  33  psychological 
clinics  under  expert  direction.  On  the  other 
hand,  the  sanitary  condition  of  rural  schools 
still  is  described  as  deplorable.  Indeed,  it  is 
pointed  out  on  the  basis  of  comparative  statis- 
tics concerning  defects  of  school  children  of 
the  cities  and  rural  districts  of  five  of  the  older 
States  that  for  all  defects  except  two,  the  preva- 
lence of  defect  was  much  greater  among  the 
children  of  the  rural  schools.  This  is  attributed 
largely  to  low  architectural  and  sanitary  stand- 
ards in  rural  regions;  ignorance  regarding  the 
physical,  mental,  social,  and  moral  effects  of 
unattractive  and  insanitary  school  buildings  ■ 
false  economy^  of  school  boards;  and  lack  of 
State  supervision  and  assistance.  However,  as 
indicated  above,  inroads  are  being  made  by 
means  of  suitable  legislation,  by  normal  schools 
and  educational  associations,  so  that  improve- 
ment cannot  tarry  long. 

Snrveys. —  The  tendency  fo  secure  improve- 
ment of  schools  in  both  rural  and  urban  districts 
through  the  agency  of  careful  surveys  of  exist- 
ing conditions  and  needs  is  steadily  extending. 
In  tracing  the  development  of  the  movement  in 
an  address  delivered  in  191S,  Dr.  Leonard  P. 
Ayres,  director  of  the  division  of  edtication  of 
the  Russell  Sage  Foundation,  gave  an  account 
of  the  important  features  of  the  30  snrveys 
made  up  to  the  time.  The  following  data  are 
culled  from  this  report.  These  surveys  were 
carried  on :  seven  by  individuals,  six  'by  univer- 
sities, five  by  bureaus  of  municipal  research, 
three  by  State  departments  of  education,  three 
by  foundations,  two  by  the  United  Stales  Bu- 
reau of  Education,  two  by  municipal  depart- 
ments, and  two  by  national  societies.  The 
directors  of  the  surveys  were  professors  o<- 
education,  13;  special  investigators,  11;  direct- 
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ors  of  foundations,  four;  the  United  States 
Commissioner  of  Education,  one;  superintend- 
ent of  schools,  one.  The  cost  f^"^  for  the 
difFereut  surveys  varied  from  $500  (Montdair, 
N.  J.)  to  $125,000  (New  York  city).  The  time 
required  varied  from  three  months  to  two  years 
and  two  months.  From  1  to  12  individuals  were 
engaged  in  each  survey;  and  the  published  re- 
ports varied  from  six  page*  to  %573  pages  in 
sise.  Huch  good  has  come  to  the  systems  thus 
surveyed  in  the  relation  of  supervising  and 
teaching  forces  to  each  other  atta  to  boards  of 
education;  in  the  vitaliiing  of  courses  of  study 
And  methods  of  work;  in  securing- minimum 
standards  for  drill  work,  notably  in  the  three 
R's,  setting  free  much  time  for  work  of  greater 
value.  As  a  result  many  new  surveys  are  being 
called  for  by  cit^  and  rural  school  authorities. 
A  number  of  cities,  indeed,  have  established 
permanent  bureaus  of  efficiency.  Notable 
among  diese  are  Boston,  Detroit,  Kansas  City, 
New  Orleans,  New  York  and  Oakland. 

Parent-teachera' Aaaodatioiu. — Ideally,  the 
public  school  is  an  organic  factor  of  our  democ- 
racy. By  it  the  coming  citizens  are  to  be  fitted 
in  knowledge  and  character  for  the  performance 
of  their  duties.  On  its  work  depends  the  politi- 
cal and  economic  welfare  of  the  state,  as  well 
as  the  individual  and  social  welfare  of  each 
coming  citiien.  It  is  obvious,  therefore,  that 
fathers  and  mothers  should  feel  a  direct  and 
personal  interest  and  civic  responsibility  in  the 
organixation  and  work  of  the  school,  an  interest 
and  responsibility  that  cannot  wholly  be  dele- 
nled  to  representatives.  To  such  considera- 
tions the  sdiool  owes  the  organisation  within 
recent  years  of  mothers*  clubs,  parents'  guilds 
and  parent-teachers'  associations  which  by  their 
vccy  existence  have  been  and  are  exerting  a 
highly  beneficial  influence  upon  the  progressive 
development  of  the  school.  In  a  general  way, 
the  object  of  these  associations  is  co-operation 
between  the  home  and  the  school,  to  induce  the 
school  to  consider  in  its  work  the  needs  of  the 
home  and  to  uiduce  the  home  to  aid  the  school 
in  its  attempts  to  meet  new  conditions  and  civic 
needs.  In  a  city  of  100,000  inhabitants  in  the 
Middle  West  such  associations  i>rovided  pianos, 
valuable  art  objects,  stereoscopic  iarttcms  and 
slides,  and  other  physical  apparatus,  thereby  de- 
claring emphatically  and  in  roost  amiable  fash- 
ion that  in  the  opinion  of  the  people  music,  art 
and  science  had  a  legitimate  place  in  the  cur- 
riculum. Elsewhere  the  schools  owe  to  such 
organizations  in  a  large  measure  the  establish- 
ment of  kindergartens,  the  teaching  of  domestic 
art&  die  enrichment  of  school  libraries,  the  in- 
troduction of  school  luncheons,  the  encourage- 
ment of  schoojgardens,  of  school  festivals  and 
school  exhibits.  They,  arrange  for  round  table 
discussions  of  topics  relating  to  the  children's 
health,  thdr  conduct  in  and  out  of  school,  the 
nature  and  value  of  play,  the  influence  of  en- 
vironment and  every  phase  of  child-study 
(q.v.).  They  invite  experts  to  lecture  on  similar 
and  other  timely  topics. 

Social  Centrea. —  Of  deep  significance  for 
the  further  development  of  the  elementary  as 
well  as  for  the  other  departments  of  the  public 
school  is  a  correlated  movement  of  recent  origin, 
namely,  the  wider  use  of  school  buildings  for 
■social  centre"  and  'community  centre"  activi- 
ties. Aside  from  the  fact  that  it  utilizes  the 
costly   school    plants    for   worthy   purposes    of 


public  iR^rt  at  dtne*  when  they  are  not  needed 
for  the  direct  purposes  of  the  sdiooL  this  move- 
ment means  that  the  pe<vle  are  boning  to 
realise  the  deeper  fact  that  the  school  has  not 
completed  its  work  when  it  has  dismissed  its 
pupils  to  enter  upon  some  way  to  earn  a  living 
and  that  these  young  people  still  need  oppor- 
tunity for  further  social  and  character  devdop- 
ment  as  well  as  for  additional  instruction  under 
wholesome  conditions.  The  movement  origi- 
nated in  efforts  to  vitalite  the  work  of  rural 
schools  by  a  variety  of  social  occasions  interest- 
ing to  parents  and  in  the  needs  of  parent- 
teachers  associations  in  cities;  but  within  less 
than  a  decade  it  has  assumed  wider  proportions. 
In  1915  the  Bureau  of  Education  received  re- 
ports from  603  cities  of  5,000  inhabitants  and 
over,  detailiiK  the  more  ior  less  extended 
adoption  or  admissiott  of  social,  civic  and  edu- 


their  schools.  Among  the 
mentioned  the  following  are  promi- 
nent :  meeting  of  mothers'  clubs,  parent- 
teachers'  assoaations,  women's  civic  dubs,  mu- 
sical organiiationi,  art  dubs,  Chautauqua  circles. 
Boy  Scouts,  Caniphre  Girls,  gymnastic  dubs, 
dramatic  and  literary  clubs,  debating  sodeties, 
lectures,  evening  schools  for  a  variety  of  pur- 

Gses.     Already  18  States  have  secured  legi^- 
ion   permitting   the  use   of   schools   for   the 
purposes  indicated. 

The  management  of  these  activities  still  is  in 
an  inchoate  condition.  In  Voungstown,  Ohio, 
the  local  playground  assodation  provides  for 
supervisor  and  supports  social  centres  in  the 
schools.  In  Trenton,  N.  J.,  it  is  the  Soda! 
Centre  League,  assisted  by  the  prindpals  and 
teachers.  In  Plainficld,  N.  J.,  there  is  a  citizens' 
committee  on  evening  recreations  in  which  the 
Board  of  Education  is  represented  by  its  presi- 
dent and  the  superintendent  of  schools.  In 
Grand  Rapids,  Hich.,  the  park  and  school  boards 
together  maintain  a  department  of  municipal 
recreation.  Philadelphia  has  a  municipal  recrea- 
ticMi  commission  ana  in  Kansas  City,  Mo.,  the 
public  welfare  board  co-operates  with  the  board 
of  education.  Quite  steujily,  however,  the  re- 
sponsibility is  passing  into  the  hands  of  school- 
boards  and  its  employees.  Thus,  in  Pittsburgh, 
Pa.,  the  direction  is  in  the  hands  of  the  director 
of  evening  schools;  Cindnnati  has  a  special 
director  of  sodal  centres:  in  Boston,  a  similar 
official  works  directly  under  the  superintendent 
of  schools  and  has  the  advisory  assistance  of 
the  Women's  Munidpal  Leaeue;  in  Milwaukee, 
a  special  department  of  school  extension  ciMitrols 
the  after-school  activities. 

Increasingly,  too,  we  find  in  new  elementary 
school  plans  adaptations  to  the  new  utes  of  the 
buildings.  Prominent  among  these  are  audi- 
toriums, gymnasiums,  lunchrooms,  plunges,  li- 
brary rooms,  swimming  pools,  in  one  case  a  pair 
of  tiowling  alleys.  In  the  equipment  movable 
the  Women's  Municipal  League;  in  Milwaukee, 
the  social  centre  directors  are  provided  with 
amply  furnished  private  offices;  many  of  the 
rooms  intended  for  recreational  work  are  in 
the  basement  and  have  been  made  attractive 
through  the  use  of  paint,  pictures,  book  cabinets 
and  a  supply  of  suitable  chairs  and  tables.  The 
assembly  rooms  are  provided  with  large  electric 
lamps  of  high  power  and  stoutly  screened  to 
adapt  the  room  for  basket  ball  and  similar 
games.    In  most  of  these  large  rooms  there  are 
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KDUCATION,  Enrineering.  One  of  the 
most  marked  features  of  recent  educational  his- 
tory is  the  increasing  attention  given  to  engi- 
neering education.  Engineering  has  been  de- 
fined as  the  direction  and  control  of  rtie  forces 
of  nature  for  the  use  and  convenience  of  man; 
but  until  comparatively  recently  there  was  no 
systematic  attempt  to  formulate  the  principles 
of  engineering  nor  any  organized  effort  to  in- 
struct  beginners   in   these   principles. 

En^neering  education,  the  amplication  of 
the  sciences  to  the  needs  of  man,  in'  this  coun- 
tiy  has  been  a  growth  entirely  within  the  past 
idO  years.  At  the  beginniap  of  the  19th  cen- 
tury organized  instruction  m  engineerinK  was 
confined  to  two  or  three  schools  on  the  con- 
tinent of  Europe.  The  United  Stales  Military 
Academy  was  founded  in  1802,  and  for  about  30 
years  was  the  only  organized  agency  for  en- 
gineering education  in  America.  For  three- 
quarters  of  a  cenlurjF  a  surprising  proportion  of 
the  graduates  of  this  institution  practised  en- 

S'neering  in  civil  life,  not  because  the  education 
ere  ^ven  was  what  would  now  be  called  cn- 
eineermg  instruction,  but  because  it  was  the 
best  preparation  for  engineering  practice  that 
could  then  be  obtained.  At  Troy,  N.  Y.,  be- 
tween 1825  and  1835  was  established  the  first 
institution  in  the  world  for  giving  instruction 
in  engineering  not  military.  In  the  next  30 
years  only  four  engineering  schoob  were 
founded,  of  which  only  two  were  really  entitled 
to  the  name  engineering.  At  the  close  of  the 
Civil  War  the  graduates  of  the  engineering 
schools,  exclusive  of  West  Point,  numbered  less 
than  300. 

In  1862  Congress  passed  an  act  givii^  to  the 
several  States  public  lands  for  the  benefit  of 
"instruction  in  the  arts  and  sciences  relating  to 
agriculture  and  the  mechanical  arts* ;  and  short- 
ly after  the  close  of  the  Civil  War  many  of 
our  engineering  schools  were  organized  under 
this  act.  Never  was  there  a  tnovement  more 
timely  or  more  successful  than  tlus,  since  it  has 


residted  in  the  establishment  of  64  technical  col- 
leges —  at  least  one  iii  each  State  and  Territory. 
Fifty  of  these  give  instruction  in  one  or  more 
branches  of  engineering. 

At  present  there  are  something  over  100 
institutions  claiming  to  give  instruction  in  engi- 
neering, of  which  more  than  100  give  more  or 
less  complete  courses  in  one  or  more  branches 
of  engineering.  Of  these  institutions,  67  oSer 
complete  courses  in  civil  engineering,  61  in  me- 
chanical engineering,  49  in  electrical  engineer- 
ing, 21  in  mining  engineering,  15  in  architecture, 
2  m  naval  enKmcerins  and  2  in  sanitary  en- 
giDeerine.  Tae  numoer  of  students  in  these 
courses  has  increased  with  astonishing  rapidity 
in  recent  years;  in  1889  there  were  3,043;  in 
1899,  9,659;  in  1900,  11374:  in  1901,  13,753;  in 
1910.  30,3ffl.  The  rate  of  increase  is  most  re- 
markable; during  the  first  decade  above  the 
average  annual  increase  was  about  660,  while 
during  the  last  three  it  is  practically  2,300.  The 
increase  in  the  number  of  students  pursuing  an 
engineering  course  is  much  greater  than  the  in- 
crease in  the  number  of  male  students  pur- 
suing a  non-engineering  collegiate  course;  in  13 
years  the  former  increased  444  per  cent,  while 
the  latter  increased  only  48  per  cent.  At  present 
the  engineering  students  constitute  21  per  cent 
of  the  tptal  number  of  male  students  pursuing 
a  collegiate  course. 

But  the  most  signiScant  fact  connected  with 
the  growth  of  engineering  education  is  the  im- 
provement in  the  methods  employed  and  in 
the  sco;}e  of  instruction.  The  teaching  force  of 
the  engineering  schools  has  been  increased  and 
the  material  equipment  has'been  extended,  thus 
permitting  a  radical  change  in  the  methods  em- 
ployed and  in  the  scope  of  the  instruction  giveiL 
The  best  engineering  colleges  of  America  arc 
offering  unexcelled  opportunities  for  the  ac- 
quisition of  the  fundamentals  of  an  engineering 
education.  Few,  if  any.  Americans  now  attend 
European  engineering  schools,  for  it  is  generally 
conceded  that  the  American  schools,  in  equip- 
ment, methods  and  scope  of  instruction,  are 
superior  to  any  European  schools — at  least  for 
American  engineers,  Genhan  and  British  en- 
gineers qtiite  generally  concede  the  greater  ef- 
fectiveness of  American  methods  of  engineering 
instruction,  particularly  in  the  use  of  fully 
eouipped  laboratories  and  shops  and  in  the  value 
oi  various  forms  of  practical  instruction.  The 
curricuUnn  of  the  engineering  college  at  present 
consists  of  about  10  per  cent  of  English  or 
modem  foreign  language,  usually  the  latter;  30 
to  40  per  cent  of  indirect  technical  studies,  as 
mathematics,  physics  and  drawing;  and  5(1  to 
60  per  cent  of  technical  work.  Over  half  of  the 
engineering  students  are  in  institutions  requir- 
ing for  entrance  the  completion  of  a  four-yeai* 
hi^-school  course,  and  another  quarter  require 
a  three-year  high-school  course. 

At  die  beginning  of  the  specialization  of 
engineering  education  practising  engineers 
doubted  or  denied  the  value  of  a  technical  train- 
ing for  yoimg  engineers,  and  distrusted  the  en- 
gineering graduate ;  but  now  ceneral  managers 
and  chief  engineers  prefer  technical  graduate^ 
since  they  have  been  trained  in  scientific  meth- 
ods of  working,  and  have  a  knowledge  of  the 
fundamental  principles  underlying  all  engineer- 
ing practise,  and  look  out  upon  the  world  of 
truth  from  the  viewpoint  of  a  man  of  science. 
The   national   engineering   societies  now   give 
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credit  for  training  in  die  engineering  school 
toward  ihe  requirenients  for  admission  to  mem- 
bership, and  the  most  cordial  relations  now 
exist  between  practilioners  and  the  schools  of 
en^neering.  Within  recent  years,  largely  if  not 
mainly  through  the  influence  of  the  technical 
colleges,  engineering  has  ceased  to  be  tradi- 
tional and  has  become  scientific ;  and  engineer- 
ing has  come  to  be  recognized  as  a  learned  pro- 

The  wonderful  growth  of  engineering  educa- 
tion is  of  interest  to  the  young  man  who  is  try- 
ing to  choose  a  hfeworit;  but  it  is  of  vastly 
greater  importance  to  the  citizen  who  is  inter- 
ested in  the  continued  growth  and  prosperity 
of  the  country.  For  the  past  few  years  our 
newspapers  and  our  magazines  have  had  much 
to  say  about  our  rapidly  increasing  foreign 
trade,  chiefly  in  the  way  of  recordinf(  its  mar- 
velous growth,  but  with  little  attention  to  the 
factors  that  make  such  success  possible.  Of 
course,  such  a  result  depends  upon  many  ele- 
ments, among  which  are:  (1)  the  peculiarities 
of  our  national  ancestry,  which  has  peopled  this 
country  with  the  brightest  minds  of  all  nations; 
(2)  our  political  constitutions,  which  make  it 
possible  for  the  humblest  to  rise  to  the  highest 
position;  (3)  the  fact  that  we  are  a  great  na- 
tion, speakmg  one  language,  with  no  barriers  in 
the  way  of  the  freest  social  and  commercial 
intercourse;  (4)  our  great  and  varied  natural 
resources  of  mine,  forest  and  soil;  (5)  the 
high  price  of  labor,  which  stimulates  the  intro- 
duction of  labor-saving  machinery;  and  (6)  the 
general  dissemination  of  education,  which  made 
possible  the  effective  use  of  labor-saving  ma- 
chinery and  permitted  the  nation  to  profit  by 
the  capable  and  ambitious  workers  of  all  classes. 


.  ,■  had  been  en^ged  in  subduing  ifte  ^eat 
West,  in  establishmg  homes,  in  founding  cities, 
in  building  railroads.  By  legislation  we  barred 
out  foreign  competition  and  preserved  the  home 
market  for  our  own  products:  but  now  the  new 
land  in  the  West  is  occupied  and  there  is  no 
longer  an  outlet  in  that  quarter  for  our  surplus 
labor  and  our  industries  have  outgrown  the 
home  market.  If  prosperity  is  to  continue  in 
the  future  as  in  the  past,  we  must  have  new 
markets;  and  in  these  markets  we  jnusl  meet 
the  compelition  of  the  world.  What  are  the 
conditions  necessary  for  success  in  that  field? 
The  modem  commercial  history  of  Germany 
and  Great  Britain  is  significant. 

For  many  generations  Great  Britain  was  pre- 
eminent ii)  manufactures  and  in  commerce.  In 
1870.  she  did  one-cjuarter  of  the  world's  busi- 
ness, and  the  English  believed  that  their  indus- 
trial supremacy  was  secure ;  but  in  a  single  gen- 
eration they  were  awakened  to  the  fact  that  they 
were  rapidly  losine-  ground  and  in  some  respects 
were  already  third  in  the  race.  With  Germany 
the  almost  exact  reverse  was  true.  Thirty  years 
before  she  had  a  comparatively  unimportant  place 
in  the  commercial  world,  but  in  a  single  genera- 
tion sll  this  had  been  changed.  The  power  em- 
ployed in  manufacture  had  increased  four  times 
as  rapidly  as  the  population,  and  the  tonnage 
of  die  ships  engaged  in  foreign  trade  had  in- 
creased  ten-fold.  From  I8?0  to  189S  German 
foreign  trade  increased  42  per  cent,  while  the 
English  increased  only  13  per  cent;  and  from 
1895  to  1900  German  foragn  trade  increased 


pOtiiOOOflOO,  while  England's  increased  only 
$30,000,000.  Why  is  it  that  Germany,  with  one 
of  the  poorest  seaboards  in  the  world,  with  a 
poor  soil  and  with  a  dangerous  military  poM' 
lion,  was  thus  able  in  a  single  .generation  to 
outstrip  England  — the  mistress  of  the  sea  and 
the  foremost  manufacturing  nation  of  the 
world  P 

The  modem  marvelous  industrial  develop- 


education.  About  30  years  ago  Germany  r 
ganized  and  strengthened  her  technical  schools 
and  established  many  new  ones,  until  the  provi- 
sion for  technical  education  became  the  wonder 
and  admiration  of  all  who  know  the  facts.  In 
the  number  and  equipment  of  her  technical 
schools  Germany  led  the  world.  She  was  fully 
alive  to  the  commercial  importance  of  scientific 
investigation  and  technical  education. 

England  a  few  years  ago,  confident  in  the 
superiority  of  her  own  manufactures,  passed  a 
law  that  all  foreign-made  goods  should  be  la- 
beled with  the  name  of  the  country  from  which 
they  came.  This  stamp  was  intended  to  be  a 
mark  of  inferiority;  but,  to  the  surprise  of  the 
Britisn,  the  label  *Made  in  Germany*  appeared 
on  the  highest  grade  of  goods,  which  the  Etig' 
lishtnan  had  assumed  to  t>e  or  home  manufac- 
ture. EJigland  received  another  shock  when  she 
found  her  street  railroads  being  supplied  with 
electrical  apparatus  made  in  America,  and  when 
she  discovered  that  her  manufacturers  were 
importing  American  machine  tools,  and  when 
America  obtained  the  contract  for  bridges  in 
her  African  and  Indian  colonics.  After  vainly 
endeavoring  to  convince  herself  to  the  contrary, 
England  is  ready  to  admit  that  she  is  being 
distanced  in  (he  mdustrial  and  commercial  race, 
because  she  has  not  kept  alive  to  the  intimate 
relation  between  science  and  industry,  and  that 
in  neglecting  the  technical  education  of  her  peo- 

!le  sne  has  failed  to  train  her  industrial  army, 
n  these  days  of  sharp  competition  and  small 
margins,  when  the  entire  world  is  in  the  market, 
the  nation  that  most  carefully  trains  its  indus- 
trial army  will  gain  industrial  supremacy.  Of 
course,  there  are  other  factors,  as  wages,  labor 
unions  and  tariff ;  but  not  one  of  them  is  of  such 
transcendent  importance  as  that  training  of  the 
individual  which  enables  him  lo  produce  the 
most  in  the  least  time  and  at  the  smallest  cost. 

What  is  the  lesson  tor  the  United  Stales? 
It  is,  that  if  this  country  is  to  extend  or  maiti- 
tain  its  foreign  trade  it  must  look  carefully  to 
higher  education.  We  already  have  a  goodly 
number  of  technical  colleges,  but  in  number  and 
equipment  they  are  inferior  to  those  of  Ger- 
many, although  in  method  they  are  better 
adapted  to  American  conditions  than  would  be 
the  German  type.  Most  of  our  technical  schools 
are  in  need  of  additional  eqtripment  and  more 
instructors.  Technical  education  in  this  coun- 
try was  inaugurated  about  30  years  ago,  and  th« 
engineering  education  given  now  is  vastly  bet- 
ter than  that  of  25  years  ago ;  but  there  is  srill 
opportunity  for  improvement.  The  one  thing 
necessary  is  adequate  financial  support.  Tech- 
nical education,  especially  engineering  educa- 
tion, is  very  expensive.  A  large  and  costly 
equipment  is  required,  and  machines  and  appara- 
tus wear  out  or  become  antiquated  and  must  be 
replaced  by  new.  Our  technical  schools  need  a 
more  generous  support,  so  that  they  may  add  to 
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tfi«r.  facilities  and  extend  thdf  courses.  Any 
money  given  <cir  this  purpose  is  wisely  ex- 
pended, for  experience  has  abundantly  proven 
that  money  given  to  teclinical  education  is  re- 
turned many  fold  in  the  increased  productive- 
ness of  the  nation's  industries. 

To  be  most  effective,  technical  education 
must  be  practically  free.  Unless  it  is.  many 
will  be  debarred  from  its  privileges,  and  society 
will  be  dependent  upon  a  few  workers  from  a 
favored  class.  One  of  the  main  reasons  why 
the  United  States  has  been  so  prosperous  in  the 
past  is  that  education  has  been  free,  and  conse- 
quently the  higher  ranks  have  been  continually 
recruited  from  the  lower.     The  way  should  be 


not  be  bestowed  as  a  charily,  nor  as  a  means 
for  helping  the  recipient  to  earn  a  livelihood, 
but  because  the  proper  education  of  the  people 
is  the  only  basis  for  social  security,  economic 
prosperity  and  the  highest  national  develop- 
ment. The  conclusion  almost  certainly  follows 
that  only  the  government  has  the  ability  to  make 
provision  for  the  adequate  technical  education 
of  the  people.  The  Federal  government  and 
the  States,  particularly  the  North  Central  ones, 
have  made  magnificent  provisions  for  technical 
education ;  but  the  numbers  seeking  it  require 
increased  equipment  and  the  change  in  industrial 
life  demands  a  higher  ijrade  of  work. 

At  present  the  engmeering  college  is  en- 
gaged chieHy  in  giving  the  rudiments  of  an 
o^neering   education,   but   it   should   do 


jects  that  are  very  much  in  need  of  investiga- 
tion. The  practising;  engineer  frtquentl/ 
encounters  problems  wnich  ought  to  be  investi- 
gated experimentally,  but  it  is  seldom  that  he 
can  command  the  necessary  laboratory  equip- 
ment or  find  the  time  for  such  work.  Tuere 
should  be  some  place  where  such  problems 
could  be  sent  for  solution ;  and  where  is  a  better 
place  than  a  research  laboratory  established  in 
connection  with  a  technical  school  ?     Much  of 


professors  now  do  more  or  less  such  work,  but 
th<5'  are  usually,  and  rightly,  employed  because 
of  their  ability  to  teach  and  the  impartation  of 
instruction  consumes  so  much  of  their  time  and 
energy  that  they  cannot  do  much  in  the  way  of 
investigation.  There  should  be  trained  corps  of 
men  engaged  in  original  research  in  matters  re- 
lating to  engineering  and  manufactures,  much 
as  is  the  case  with  agricultural  experiments  and 
mvestigations  now  being  carried  on  at  most 
agricultural  colleges.  Many  such  investigations 
are  returning  to  the  public  each  j-car  benefits 
equal  to  more  than  a  hundred  times  their  cost. 
Of  these  a  few  are :  The  breeding  of  cotton  and 
of  corn,  the  prevention  of  smut  in  oats,  and  the 
spraying  of  apple  trees  tor  the  destruction  of 
harmful  insects.  Why  should  not  similar  aid  be 
given  to  our  manufacturing  interests? 

The  following  are  the  words  of  a  prominent 
practising  engineer:  "The  co.st  ot  duplicating 
the  land,  buildings,  equipment  and  endowment 
of  the  largest  and  most  complete  technical  school 
in  the  United  States,  training  more  than  1.500 
young  men,  is  little  more  than  half  the  cost  of 
one  of  the  latest  battleships,  and  the  running 
expenses  ot  one  of  the  largest  technical  schools 


are  about  the  same  as  for  keeping  a  battleship 
in  commission.  The  technical  school  has  a  use 
no  less  important  than  the  battleship  in  the 
'first  line  of  national  defense.'  The  time  has 
already  come  when  the  commonwealth  and  the 
nation  should  contribute  more  liberally  to  the 
burden  of  its  support  and  help  it  to  ever  broader 
usefulness.  The  demonstration  of  its  great 
value  to  the  prosperity  of  the  state  rs  already 
complete.  With  the  increasing-  numbers  of 
students  and  with  the  rapidly  increasing  cost  of 
laboratory  facilities  needed  for  the  best  training, 
the  need  of  funds  is  greater  than  private  mu- 
nificence can  be  relied  upon  to  meet.  In  the  re- 
awakening of  the  old  spirit  of  commercial  ad- 
venture in  foreign  lands,  we  must  to-day  base 
our  hope  of  success  on  superior  excellence  and 
econom^r  of  manufacture  and  in  the  calling  of 
our  engineers  to  foreign  lands.  The  growth  of 
our  cities  is  laying  a  burden  of  new  and  larger 
problems  on  our  departments  of  public  works, 
a  burden  which  only  those  trained  in  the  schools 
of  engineering  can  carry  wisely  and  well.  The 
business  man,  when  he  comes  to  see  these  mat- 
ters dearly,  will  urge  again  and  again  a  gener- 
ous support  to  schools  of  engineering  by  city, 
state,  and  nation  when  private  munificence  falls 

The  increase  in  the  number  of  engineering 
students  attending  college  has  not  been  as  great 
in  recent  years  aS  in  the  period  covered  by  the 
statistics  in  the  earlier  part  of  ibis  article.  Th< 
number  of  engineering  students  reached  a  maxi- 
mum about  1910,  and  fell  off  about  one  quarter 
during  the  next  five  or  six  years.  This  falling 
off  occurred  in  all  engineering  courses,  but  was 
most  marked  in  civil  engineering;  and  was  due 
to  legislation  affecting  the  rates  of  railroads  and 
public  utilities  and  the  development  of  water 
powers  which  caused  a  curtailment  of  expendi- 
tures in  those  lines.  However,  in  the  meantime 
the  number  of  engineers  finding  employment  in 
other  lines  greatly  stimulated  the  demand  for 
engineers  in  new  fields ;  and  before  the  world 
war  disturbed  industrial  and  financial  con- 
ditions in  this  country,  the  demand  for  engi- 
neers exceeded  the  supply.  It  is  generally  and 
confidently  believed  that  after  the  close  of  the 
war  there  will  be  a  greatly  increased  demand 
for  technically  trained  engmeers. 

Since  the  assault  of  Germany  on  the  peace 
of  the  world,  there  has  been  a  general  tendency 
to  look  with  suspicion  upon  anything  of  Ger- 
man origin ;  and  hence  a  few  words  concerning 
the  reference  above  to  German  technical  educa- 
tion may  not  be  out  of  place.  Unquestionably 
Germany  for  a  generation  before  the  great 
war  had  a  marvelous  industrial  and  commercial 
development,  and  also  unquestionably  it  was 
largely  due  to  the  attention  ^ven  to  higher 
technical  education.  The  rest  of  the  world  may 
profit  from  a  study  of  the  causes  of  Germany's 
great  development  without  approving  some  of 
the  commercial  methods  ana  social  results  or 
her  military  motive. 

Ira  O,  Baker,  C.E., 
Professor  of  Civil  Engineering,  University  of 
Illinois. 

EDUCATION,  Heilth.    See  Health  Epu- 

EDUCATION,  Higher,  in  the  United 
States.  In  the  transit  of  civiliiatfon  from  the 
Old  World  to  the  New,  higher  education  played 
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Ml  eariy  and  conspicuous  part.  The  proportion 
of  university  men  among  tne  colonists  of  Massa- 
chusetts Bay  was  large.  Between  90  and  100 
Englbh  universiw  men  were  among  the  emi- 
grants prior  to  1618,  or  1  in  each  200  or  250  of 
the  total  population  of  the  colonies.  Seventy 
were  graduates  or  former  students  of  Cam- 
bridge^ 20  of  them  from  the  able  Puritan  founda- 
tion, Enunanue]  College,  and  had  there  learned 
the  love  of  truth  and  sense  of  duty  that  signally 
characterized  their  later  lives. 

These  men  became  the  leaders  in  church 
and  public  affairs  in  New  England,  and  one 
of  their  earnest  desires  was  the  creation  of  a 
new  Cambridge  University  near  Boston.  It 
was  only  six  years  after  the  foundine  of  Bos- 
ton that  their  dream  had  partial  realiiation  in 
the  foundine  of  Harvard  College,  for  on  28 
OcL  1636,  the  General  Court  "agreed  to  give 
400  pounds  towards  a  school  or  colledge.* 
■After  God  had  carried  o»  safe  to  New  Eng- 
land,* writes  the  chronicler,  'and  wee  had 
builded  our  houses,  providea  necessaries  for 
OUT  liveli-hood,  rear'd  convenietit  places  for 
God's  worship  and  settled  the  Civil  Government : 
One  of  the  next  things  we  longed  for  and 
looked  after  was  to  advance  learning  and  per- 
petuate it  to  Posterity ;  dreading  to  leave  an 
illiterate  Ministery  to  the  churches,  when  our 
present  Ministers  shall  lie  in  the  Dust* 
Two  years  later  John  Harvard,  a  clergyman  who 
had  been  a  year  in  the  colony,  died  and  be- 
queathed one-half  o£  his  estate  and  his  precious 
library  of  300  volumes  to  the  enterprise.  This, 
with  other  gitts,  enabled  Harvard  College  to 
open. 

Founding  of  the  Firat  CollegCB,—  Attempts 
to  found  a  college  in  Virginia  began  before  the 
Mayflovjer  sailed  to  Plymouth,  in  the  grant  of 
10,000  acres  for  a  university  made  by  the  Vir- 
ginia Company,  but  it  was  not  until  1693  that 
the  planters,  suffering  from  sickness,  poverty 
and  massacre,  were  able  to  obtain  sufficient  aid 
from  England  to  found  their  ■^taee  of  univer- 
sal study."  The  entire  population  of  the  col- 
ony, if  gathered  together  from  the  scattered 
plantations,  would  hardly  have  filled  a  sizable 
dty,  and  the  college  could  hardly  have  pros- 
pered without  the  liberal  aid  which  it  received 
as  a  child  of  the  Church  of  England:  aid  to 
which  the  dissenting  colleges  of  the  northern 
colony  could  not  appeal.  Had  the  English 
sovereign  and  the  High  Churchmen  who  lent 
substantial  assistance  been  able  to  foresee  the 
infant  college  becoming  the  mother  of  rebellion 
and  the  "training  ground  of  democracy,*  in- 
spiring the  students,  Jefferson,  Monroe,  Tyler 
and  Marshal]  and  their  colleagues  with  faith 
in  the  inalienable  rights  of  man,  and  granting 
Washington  his  surveyor's  license,  they  had 
perhaps  been  less  prompt  with  their  gifts. 

Tradition  has  it  that  the  third  American  col- 
lie, Yale,  had  its  origin  in  the  bundles  of 
hooks  which  the  founders  are  reputed  to  have 
carried  to  Branford  as  endowment  for  the  little 
collegiate  school  that  held  its  commencement 
at  Saybrook.  A  child  of  Harvard,  the  school 
was  founded  in  1701,  that  the  youth  may  *be 
instructed  in  the  Arts  and  Sciences,  who  .  .  . 
may  be  fitted  for  Publick  employment  both  in 
Church  and  Gvil  State."  The  college  found  a 
permanent .  home  in  New  Haven  after  more 
than  a  decade  of  migratory  existence.    It  re- 


ceived &nii  foundation  in  the  liberali^  of  Gov. 
Elihu  Yale,  a  wealthy  English  colonial  oflicial 
bom  in  Boston  and  resident  in  London, 
who  shipped  consignments  to  be  sold  for  the 
benefit  of  the  college  and  gave  also  many  books 


who  gave  nearly  1,000  volumes,  *the  finest  col- 
lection of  books  ever  brought  to  America  at 
one  time*  as  well  as  the  'Dean's*  farm  which 
he  had  occupied  in  Rhode  Island.  The  colo- 
nists ^vc  from  time  to  time  as  they  were  able, 
somettmes  land,  sometimes  bool^,  material, 
labor  or  physical  apparatus,  and  the  general 
assembly  appropriated  annually  £100  or  i200 
beaides  special  appropriations.  Successful 
foundatioa  came  to  Yale,  as  to  ail  tlie  other 
colonial  colleges,  only  at  the  price  of  common 
sacrifice,  and  liberal  public  policy  at  hmne,  and 
generous  aid  from  England. 

Benjamin  Franklin  in  his  'Proposals  Re- 
lating to  the  Education  of  Youth  in  Pennsyl- 
vania' laid  the  framework  of  the  future  Uni- 
versity of  Petmsylvania.  The  narrow  curric- 
ulum of  the  New  England  collM^e  and  the 
Latin  and  Greek  declamations  and  recitations 
seemed  insufficient  to  Franklin.  "It  would  be 
well,*  he  wrote,  *if  tlwy  (the  pupils)  could  be 
taught  everything  that  is  useful  and  evetythiiig 
that  is  ornamental.  But  .  .  .  their  time  is 
short.  It  is  therefore  proposed  that  thc^  learn 
those  things  that  are  likely  to  be  most  useful 
and  most  ornamental,  regard  beins  had  to  the 
several  professions  for  which  thn  are  in- 
tended.* Twenty-four  citiiens  of  PhiladeljJiia 
undertook  to  establish  an  academy  of  the  ty|pe 
suggested  and  to  lay  foundation  for  postenty 
to  erect  a  more  extensive  and  suitable  semi- 
nary. In  January  1751  the  academy  formally 
opened.  It  embraced  an  English,  a  L^tin,  and 
a    mathematical    school    with    wide    range    of 

William  Smith,  author  of  a  broad  plan  of 
education  for  an  Utopian  college  of  "rfirania,* 
was  chosen  provost  of  Franklin's  academy,  and 
guided  the  institution  through  its  notable,  if 
tumultuous,  early  history.  He  bitterly  disap- 
pointed Franklin,  quarreled  with  the  provincial 
assembly,  and  was  believed  a  Tory  at  heart,  but 
be  built  into  fact  enough  of  his  own  and 
Franklin's  early  ideals  to  make  the  college  of 
Philadelphia  a  model  for  all  later  American 
colleges. 

Princeton,  founded  in  1746  as  the  College  of 
New  Jersey,  had  for  predecessor  the  Loa  Col- 
lege of  William  Tenant,  near  Philadelphia,  a 
college  of  the  simplest  type  where,  with  Ten- 
ant's four  sons,  future  clergymen  of  the  Pres- 
byterian Church  received  instruction  and  coun- 
aL  Princeton  influence  was  active  in'the  foun- 
dation of  Brown  University  in  the  Rhode 
Island  colony,  organized  by  the  Philadelphia 
Baptist  Association  under  the  agency  and  pres- 
idency of  the  Rev.  James  Manning,  a  graduate 
of  the  New  Jersey  College. 

Kings  College  in  New  York  (now  Colum- 
bia) owes  its  origin  to  the  joint  interest  of  the 
colonial  assembly  and  Trinity  Church.  The 
assembly  declared  its  belief  that  a  proper  and 
ample  foundation  for  the  regular  education  of 
youth  would  greatly  tend  to  the  welfare  and 
reputation  of  the  colony  and  voted  an  annual 
appropriation  of  £500,  in  addition  to  author- 
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iztug  lotteries,  believing  *so  good  and  laud- 
able a  design  must  readily  incite  the  inhab- 
itants to  become  adventurers  in  »  lottery.* 
Trini^  Church  offered  'any  reasonable  quan- 
tity of  the  church  farm*  for  the  college  build- 
ings on  condition  that  the  president  be  forever 
a  member  of  the  Church  of  England  and  that 
the  litur^  and  collect  of  the  Church  be  used. 
Ktter  dispute  ensued  between  the  Episcopal 
party  and  the  minority  who  seem  to  have  had 
in  mind  the  erection  of  a  non-sectarian  univer- 
sity under  the  direct  control  of  the  assembly. 
If  the  plan  for  the  new  college  was  not  as  lib- 
eral as  the  minority  wished,  it  was  in  practice 
less  sectarian  than  any  college  yet  erected. 

Dartmouth,  established  by  the  Rev.  Eleaier 
Wheelock  in  1769,  was  an  outgrowth  of  Moor's 
Indian  Chari^  School.  Ten  thousand  pounds 
were  collected  (or  it  in  England.  Situated  on 
the  frontier  of  the  Indian  counti^,  remote 
from  populous  towns  and  white  settlements,  it 
early  worked  out  a  rough  sort  of  vocational 
training  that  was  prophetic  of  a  later  day. 

Rutgera,  established  bv  royal  charter  as 
Queens  College,  in  New  Jersey  in  1766,  com- 
picles  the  list  of  the  nine  living  colonial  col- 
le(jes.  Twelve  were  founded  in  the  colonies 
pnor  to  Uie  Revolution,  but  the  others  did  not 

The  colonial  colleges  were  not  mere  copies 
of  English  prototypes.  Each  has  an  individu- 
ality of  its  own.  Each  smacks  of  the  soil  of 
its  own  primitive  community.  Each  retained 
permanent  characteristics  given  by  the  groups 


great  one.  They  realized  the  hopes  of  their 
founders  that  learning  might  not  perish  in  the 
new  world  and  that  able  leaders  in  church  and 
dvil  affairs  might  not  be  wanting,  but  they  did 
more. 

They  furnished  the  leadership  in  the  grea.t 
debate  with  England  in  legislature^  in  pamphlet 
and  newspaper  that  preceoed  the  Revolutionary 
War;  they  furnished  a  notable  proportion  of 
military  leaders  and  soldiers  in  the  terrible 
Struggle,  and  they  supplied  largely  the  practi- 
cal statesmanship  that  joined  the  discordant 
colonies  into  united  resistance  and  later  into 
one  nation.  Without  the  colleges  the  Revolu- 
tion could  not  have  succeeded  or  would  have 
been  deferred  for  a  generation. 

The  collies  paid  the  price.  All  but  one  or 
two  were  forced  to  close  taeir  doors  for  a  time. 
For  a  lime  Harvard's  dormitories  resounded 
with  the  heavier  footsteps  of  provincial  troops. 
Washington  took  command  within  a  few  rods 
of  the  college  vard  and  occupied  the  president's 
house  as  his  headquarters.  The  scientific  ap- 
jtaratus  was  removed  to  Andover  and  instruc- 
tion was  given  in  Concord.  Yale  found  her 
work  interrupted  and  resumed  for  a  season  a 
migratory  life.  Her  president  was  subjected 
to  indignities  and  the  students  suffered  from 
shortage  of  food. 

Princeton  was  the  scene  of  a  crucial  battle 
of  the  war:  Nassau  Hall  still  bears  the  scars 
of  battle  and  gave  shelter  in  turn  to  provincial 
and  British  troops.  Brown's  Hall  was  used 
as  a  barracks  and  hos|)ital.  Kings  students 
drove  the  Tory  president  into  exile,  out  the  col- 
lege buildings  were  later  occupied  by  British 
troops   and   no   commencement  was  held  be- 


tween 1777  and  1786.  William  and  Mary  was 
used  by  Washington  as  a  hospital,  and  Queens 
College  was  forced  to  remove  to  the  north 
branch  of  the  Raritan  to  escape  active  hostili- 
ties. Remote  Dartmouth  alone  seems  to  have 
continued  undisturbed  in  her  scholastic  pur- 
suits, but  suffered  the  loss  of  her  Indian  stu- 
dents, allies  of  the  British.  These  colleges  all, 
however,  survived  the  struggle  and  before  the 
century  closed  their  number  was  increased  by 
I7  new  foundations,  among  which  were  Hami^ 
den-Sidney  (1776),  Washington  and  Jeffersoa 
(1787),  Dickinson  (1783),  (Georgetown  (1791), 
Williams,  (1793),  Bowdoin  (1794),  Union 
(1795),  University  of  North  Carolina  (1789), 
University  of  Vermont  (1791),  and  Middlebury 
(1800). 

GoTcnimcnt  Aid — Although  generally 
founded  as  independent,  self-governing  corpo- 
rations  closely  related  with  some  religious  de- 
nomination, practically  all  the  early  colleges 
received  generous  aid  from  the  colonial  or 
home    government    either    in   gift    of    money, 

¥-3nt  of  land,  lottery,  privilege  or  special  tax. 
he  provision  was,  however,  pitiably  small. 
The  total  property  of  the  colleges  at  the  end 
of  the  18th  century  has  been  estimated  as  not 
in  excess  of  $1,000,000  in  value.  The  present 
properly  of  the  colleges  and  universities  is 
nearly  800  times  as  great.  The  equipment  of 
the  early  colleges  was  of  necessity  of  the  sim- 
plest A  few  books  were  the  first  essential,  as 
the  gifts  of  John  Harvard,  Elihu  Yale  and 
Bishop  Berkeley  abundantly  indicate.  Food 
and  dormitories  for  the  students,  a  house  for 
the  president,  simple  apparatus  for  those  col- 
leges which  offered  courses  in  natural  philos- 
opny  and  astronomy,  and  an  unpretentious  col- 
lege hall  were  the  other  usual  requisites.  Wil- 
liam and  Mary  had  for  the  time  a  notable  build- 
ing designed  by  Sir  Christopher  Wren.  Nas- 
sau Hall  was  esteemed  one  of  the  finest  build- 
ings in  the  colonies.  College  Hall  in  New 
York  was  'exceedingly  handsome,  the  most 
beautifully  situated  oi  any_  college  in  the  world.' 
But  these  were  the  exceptions.  The  president's 
house  often  served  as  place  of  recitation.  He 
was  often  the  sole  member  of  the  faculty, 
teaching  all  the  subjects  of  the  curriculum. 
The  faculty  and  tutors  were  always  few  in 
number. 

A  New  Era.— The  close  of  the  Revolution 
ushered  in  a  new  educational  era.  Some  of 
the  colleges,  as  lOn^,  were  virtually  defunct 
and  required  retounding.  Others  had  suffered 
so  severely  that  larger  appropriations  were 
needed  than  the  impoverished  States  could  well 
afford.  But  chiefh'  significant  is  the  new 
patriotism  that  preferred  education  at  home  to 
education  in  Europe  and  the  new  conception  of 
education  as  not  primarily  a  church  function 
but  as  an  instrument  of  national  spirit  and 
national  life.  The  new  impulse  came  :n  part 
from  France  and  was  in  part  the  natural  result 
of  newly- won  national  independence. 

The  University  of  the  Stale  of  New  York 
was  founded  1784-87  to  ensure  an  organized 
system  of  higher  schools  adequate  to  the  needs 
of  the  Slate.  The  State  of  Georgia  provided 
in  1784-^;  that  all  public  schools  mslituled  or 
to  be  supported  by  funds  or  public  money  shall 
be  considered  as  parts  or  members  of  the  Uni- 
versity   of    Georgia.    Thomas     Jefferson    be- 
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cemed  himself  with  the  project  of  developing 
in  Virginia,  as  a  model  for  all  the  States,  a 
true  organized  system  of  schools  crowned  and 
controlled  by  a  State  university.  The  plan 
was  proposed  in  1779  and  partly  carried  out  in 
1796.  It  was  not  until  his  old  age  that  he 
found  time  to  incarnate  his  idea  in  the  founda- 
tion of  the  University  of  Vir^nia.  Jefferson 
founded  in  the  university  a  new  type  of  insti- 
tution. The  purpose  of  a  State  university  he 
considered  to  be  (1)  To  form  statesmen,  leg- 
islators and  judges;  (2)  to  expound  the  prin- 
ciples and  structure  of  government,  the  laws 
which  regulate  the  intercourse  of  nations  and 
a  sound  spirit  of  legislation;  (3)  to  promote 
industry,  agriculture,  manufacturing  and  com- 
merce; (4)  to  develop  the  reasoning  faculties 
of  the  youth,  enlarge  their  minds,  cultivate 
their  morals  and  instil  in  them  the  precepts 
of  virtue  and  order;  (5)  to  enlighten  them  with 
mathematics  and  physical  sciences. 

Washington  in  his  plan  for  a  national  uni- 
versity was  moved  by  the  same  impulse.  He 
thought  a  national  foundation  the  surest  way  to 
establish  an  American  education  equivalent  to 
that  formerlj;  sought  by  many  American  youths 
of  good  family  in  the  English  universities,  and 
he  Iwlieved  that  the  gathering  of  students 
from  all  the  colonies  into  one  institution  would 
foster  a  common  national  spirit.  The  plan  of 
Washington  has  never  yet  been  realised  but 
has  found  support  in  the  opinion  of  many  of 
our  wisest  Presidents  and  most  experienced 
educators. 

So  strong  was  the  democratic  impulse  and 
the  influence  of  Jefferson's  university  that  pri- 
vate foundations  came  to  be  viewed  with  some- 
thing like  distrust.  In  some  States  the  le^sla- 
ture  vainly  sought  to  obtain  control  of  existing 
colleges  by  offer  of  financial  support.  In  three 
States,  at  least,  the  colleges  were  for  a  brief 
period  converted  into  public  institutions,  but 
soon  reverted  to  their  original  character.  The 
famous  Dartmouth  Collefje  Case  put  an  end  to 
this  attempt,  it  being  decided  that  the  charters 
granted  educational  foundations  were  inalien- 
able. The  effort  had  greater  success  in  the 
States  where  private  and  church  foundations 
had  not  a  firm  foothold.  Provision  was  made 
in  the  eonstitulions  of  most  of  the  new  States 
for  the  establishment  of  State  colleges  or  uni- 
versities to  crown  the  system  of  public  schools. 
The  national  government  laid  substantial  foun- 
dation in  land  grants.  The  grants  of  the  Con- 
tinental Congress  in  1787  reserved  perpetually 
two  entire  townships  to  the  States  to  be  erected 
in  the  Ohio  country  for  the  purpose  of  a  uni- 
versity. One  or  two  townships  of  public  land 
were  granted  each  of  the  newer  States  for 
education  and  were  usually  devoted  to  the  es- 
tablishment of  a  State  university.  The  Morrill 
act  granted  public  land  for  instruction  in  agri- 
cultural and  mechanical  subjects  in  propor- 
tion to  population:  30,000  acres  for  each  mem- 
ber of  Congress  representing  the  State.  By 
the  acts  of  1890  and  1907,  $50,000  was  ^ven 
each  State  annually  for  the  same  purpose,  and 
by  acts  of  1887  and  1906  $30,000  annually  was 
granted  each  State  for  Agricultural  Experi- 
ment Stations,  which  were  usually  made  part  of 
the  State  university  or  agricultural  college.  The 


effect   of   these   grants   was   to   stimulate   the 

Sowth  of  State  institutions  and  to  broaden 
eir  curriculum.  The  great  universities  of 
California.  Illinois.  Minnesota,  Nebraska,  Ohio, 
among  others,  owe  their  ori^n  to  the  MorriH 
act.  In  other  States  agricultural  colleges 
were  established,  as  in  Massachusetts,  Michigan 
and  Iowa ;  and  in  others  the  proceeds  were  de- 
voted to  the  maintenance  of  departments  in  con- 
nection with  existing  institutions.  The  effect  of 
the  national  policy,  joined  to  liberal  State  ap- 
propriations, was  the  creation  of  "the  most  com- 
prehensive university  foundation  the  world  has 
ever  seen"  in  the  newer  Western  States.  The 
annual  appropriation  of  several  exceeds  $1,000,- 
000  each  for  current  expenses.  In.  some  States 
the  proceeds  of  a  permanent  mill-tax  assures  a 
fixed  minimum  of  income.  Generally  no  tuition 
fee  is  charged  residents  of  the  State,  in  no  case 
is  the  fee  more  than  nominal  except  for  pro- 
fessional study.  These  institutions  are  coedu- 
cational. Of  the  100,000  women  attending 
colleges  and  higher  schools  about  30,000  are  in 
State  universities.  The  State  universities  are 
maintained  as  an  integral  part  of  the  State  sys- 
tem of  public  schools  and  graduates  of  standard 
high  schools  are  admitted  without  examination. 
Thus  the  States  provide  a  democratic  system  of 
education  aiming  to  make  available  to  each  of 
its  future  citizens  as  complete  a  training  as  the 
mental   equipment  of  each  makes  possible. 

Recently  the  State  universities  have  taken 
cpon  themselves  much  greater  tasks.  They 
have  attempted  to  see  to  it  that  the  expert 
knowledge  of  which  they  are  the  accredited 
custodians  shall  become  embodied  in  the  prac- 
tical affairs  and  industry  of  the  State:  that  the 
current  practice  of  agriculture  shall  apply  the 
expert  knowledge  of  the  agricultural  sciences; 
that  actual  government  shall  embody  the  prin- 
ciples of  pohiical  and  social  science;  that  actual 
teaching  shall  embody  the  principles  of  peda- 
gogy and  hygiene. 

They  further  interpret  their  obligations  to 
the  State  to  include  not  only  the  student  body 
in  the  university  but  all  residents  of  the  State 
with  intellectual  interests  and  aptitudes.  The 
attempt  is  made  to  extend  the  university  over 
the  entire  State  and  carry  knowledge  directly 
to  the  people.  University  centres  are  organized 
wherever  a  sufficient  number  of  people  can  be 
interested  and  instruction  and  lectures  arc 
given  far  from  the  campus  by  members  of  the 
university  staff.  Instruction  is  given  by  cor- 
respondence and  an  information  service  is  op- 
erated by  which  any  resident  may  consult  the 
experts  of  the  university  in  reference  to  his 
practical  difficulties.  The  intelligent  discussion 
of  public  questions  is  fostered,  music,  pageants 
and  libraries  are  made  available  to  any  com- 
munity. 

Recently  "surveys"  have  been  made  of  several 
State  universities.  A  survey  is  a  thorough- 
going but  sympathetic  and  constructive  exami- 
nation of  the  equipment,  administration,  stand- 
ards, methods  and  ideals  of  the  institution  to 
determine  the  relative  efficiency  of  its  organiza- 
tion, the  value  of  its  service  to  the  community 
and  the  potency  of  its  ideals.  Surveys  may  at 
times  degenerate  into  "investigations.*  but  when 
true  to  their  mission  are  practical  and  con- 
structive. The  State  universities  investigated 
not  only  have  stood  fairly  well  the  test  of  the 
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searching  examination  of  the  survey  experts, 

but  have  been  quick  to  adopt  their  suggestions 
for  securing  a  greater  "return"  from  the  edu- 
cational plant.  A  survey  may  extend,  to  the 
entire  educational  resources  of  a  State,  and  sug- 
gest a   new  alignment  of   educational  institu- 

The  Municipal  Univerutjr. —  A  ty^  of 
college  of  recent  development,  aldn  in  spirit  to 

the  State  university,  is  the  municipal  uni- 
versity. The  most  conspicuous  and  purest  ex- 
amples arc  the  College  of  the  City  o£  New- 
York  and  the  University  of  Cincinnati.  The 
College  of  the  Qty  of  New  York  was  organized 
as  an  "Academy  or  College"  "in  1847.  Under 
the  presidency  of  John  if  Finley  it  was  de- 
veloped into  a  great  institution  of  collegiate 
standards  supported  by  direct  appropriation 
from  the  municipality.  Nearly  $6,000,000  was 
appropriated  for  new  buildings,  grounds  and 
equipment  and  the  annual  appropriations  are 
over  $600,000.  The  college  is  distinctly  dty 
minded,  and  takes  as  its  chief  function  the 
task  of  produdng  a  higher  type  of  citizen  for 
the  great  city-slate. 

The  University  of  Cincinnati  is  organized 
more  closely  after  the  pattern  of  the  new  State 
univeraity.  Its  relation  to  the  city  government 
is  very  dose.  The  poUtical  science  department 
of  the  university  conducts  a  municipal  refer- 
ence bureau  in  the  dty  hall ;  the  college  for 
teachers  uses  the  public  schools  for  the  train- 
ing of  students  and  co-operates  with  the  su- 
perintendent of  schools  in  the  supervision  of 
teachers  and  in  investigations  and  reports.  The 
department  of  psychology  co-operates  with  the 
schools  in  the  study  of  backward  children.  The 
department  of  social  sdence  co-operates  with 
the  dty  department  of  charities  and  the  courts. 
The  college  of  medicine  conducts  a  free  dis- 
pensary, maintains  milk  supply  stations  and 
sends  out  visiting  nurses.  It  also  conducts  the 
laboratory  of  pathology  of  the  City  Hospital. 
The  engineering  college  conducts  a  dty  testing 
bureau  and  co-operates  with  the  various  dty 
departments  doing  engineering  work.  These 
are  a  few  typical  co-operative  activities.  Stu- 
dents study  in  the  university  and  do  practical 
paid  work  in  city  departments  and  manufac- 
turing plants  in  alternate  weeks.  Eighty-five 
per  cent  of  the  men  and  30  per  cent  of  the 
women  earn  the  whole  or  part  of  their  own 
support.  They  participate  in  the  things  they  are 
studying.  The  university  conducts  evening  and 
external  courses,  and  makes  every  effort  to 
reach  the  larger  number  of  men  and  women 
who  but  for  the  university  would  be  debarred 
from  an  adequate  education. 

The  rapid  growth  of  city  universities  is  evi- 
denced by  the  organization  in  1914  of  a  na- 
tional association  of  urban  universities  consist- 
ing of  14  institutions.  Seven  of  these  are 
properly  public  municipal  colleges. 

There  are  now  nearl;^  100  State  and  munid- 
pal  colleges  and  iinivcrsities.  In  them  ate  edu- 
cated approximately  40  per  cent  of  the  college 
and  professional  students  of  the  United  States. 
Sixty  per  cent  still  attend  colleges  of  private 
foundation,  of  which  there  arc  474  offering  in- 
struction of  college  grade  or  higher  as  meas- 
ured by  the  United  Slates  Bureau  of  Edttca- 

European  Influence.—  The  evolution  of  the 


idem  university  chiefly  under  European  i 
flucnce.  German  influence  in  American  higher 
education  began  with  George  Ticknor,  Edward 
Everett  and  George  Bancroft  who  were  stu- 
dents at  Gottingen  early  in  the  19th  century. 
They  were  followed  by  an  increasing  number 
of  American  students  who  pursued  advanced 
studies  at  the  great  universities,  especially  at 
Berlin,  Gottiiigen  and  Leipzig.  On  their  re- 
turn to  America  these  men  introduced  the  new 
methods  of  research  into  their  advanced  classes 
and  th  rough  the  intlueuce  o  f  their  students 
profoundly  affected  the  methods,  structure  and 
ideals  of  the  American  university.  The  lecture 
system  was  developed.  Productive  scholarship 
became  the  common  aim.  The  University  oi 
Michigan  was  remodeled  in  1852  on  the  coiUi* 
nental  plan.  Johns  Hopldns  was  in  its  funda- 
mental ideas  founded  on  foreign  practice  and 
many  of  its  professors  were  fordgn  trained. 
It  was  primarily  a  graduate  school  devoted  to 
the  development  of  research  and  publication,  in 
science,  history  and  medidne. 

OrKanixation  and  Woric— The  chief  marks 
of  a  complete  university  are  (1)  that  it  is  a 
place  of  universal  stndies  representing  the  en- 
tire held  of  knowledge;  (2)  that  it  is  devoted 
primarily  to  research  or  the  training  of  men  foi 
research  from  which  follows  (3)  that  it  is  de- 
voted largely  to  experimentation  and  the  elab- 
oration of  methods  of  research  and  the  tech- 
nique of  the  sdence;  (4)  that  it  offers  the  high- 
est possible  training  for  the  great  professions, 
law,  medicine,  theology  and  engineering.  The 
university  thus  becomes  a  "centre  of  free  in- 
quiry,' a  *seat  of  true  learning,*  a  place  where 
"thought  is  freed  from  all  fetters,"  where  "life 
takes  cognizance  of  science  to  the  advancement 
of    both.* 

The  international  character  of  the  higher 
learning  is  reflected  in  the  development  of  in- 
ternational exchange  of  professors.  Harvard 
and  Berlin  entered  into  such  reciprocal  relat' 
tions  in  1904.  Harvard  and  the  Sorbonne  be- 
gan a  similar  exchange  in  1911,  followed  by 
Columbia  and  Berlin  and  The  University  of 
Chicago  and  Gottingen. 

'On  the  maintenance  of  the  muversity,'  says  . 
Daniel  Gilman,  former  president  of  Johns  Hop- 
kins University,  "mndem  civilization  depends. 
No  tradition,  no  dogma,  no  hypothesis  and  no 
theory  can  escape  from  scrutiny,  and  none  can 
long  survive  if  it  is  found  to  rest  upon  false 
premises,  imperfect  knowledge  or  fallacious  rea- 
soning. The  universities  are  the  discoverers 
and  explorers  of  new  domains.  They  are  the 
modern  judges  of  the  world.  The  very  proc- 
esses they  employ  in  ascertaining  the  truth  are 
favorable  to  the  development  of  critics  and  the 
education  of  acute  and  independent  intellects. 
,  .  .  Rare  minds  will  first  perceive  the  truths, 
and  then  will  teach  others.  In  due  time  the 
advanced  positions  of  the  philosophers  and 
scholars  will  be  occupied  by  the  multitude  and 
onward  will  go  the  forces  of  the  universities  to 
make  new  conquests  in  the  dark  continents  of 
ignorance  and  uncertainty  till  there  are  no  new 
fields  to  conquer.^ 

The  Association  of  American  Umversitiei 
represents    fairly   those  institutions   that  have 
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approached  to  the  requisite  facilities  for  univer- 
sal studies  and  the  advancement  of  learning. 
The  Association  includes  22  institutions,  one- 
half  of  which  are  State  universities.  The  uni- 
versities of  private  foundation  holding  meni' 
bership  are  ^ohns  Hopkins,  Columbia,  Harvard, 
Cornell,  Chicago,  Yale,  University  of  Pennsyl- 
vania, Princeton,  Leiand  Stanford,  Clark  and 
the  Catholic  University  of  America.  These 
great  endowed  universities  make  and  maintain 
the  highest  intellectual  and  scientific  standards 
of  the  present.  The  higher  degrees  granted  by 
the  universities  are  usually  the  M.A.  degree  and 
the  Ph.D.  degree.  The  M.A.  degree  usually  rep- 
resents one  year  of  graduate  work  and  passing 
of  a  general  examination  and  the  writing  of  a 
brief  thesis.  The  Ph.D.  degree  represents  three 
or  more  years  of  graduate  study,  one,  at  least 
in  residence,  the  passing  of  an  extended  exam- 
ination and  the  writing  of  a  dissertation  based 
on  individual  research  and  constituting  a  con- 
tribution to  knowledge.  In  1861  the  first  doc- 
torate was  conferred;  in  1914  over  SOO. 

The  richer  private  institutions  have  es- 
tablished numerous  scholarships  and  fellowships. 
In  this  policy  they  have  been  influenced  by  the 
desire  to  make  the  private  college  a  real  democ- 
racy of  talent  as  the  State  universities  do  1^ 
free  tuition.  The  University  of  Chicago  reports 
over  1,000  scholarships  and  fellowships,  Yale 
over  400,  Harvard  600,  the  University  of  Penn- 
sylvania nearly  700.  TTic  Sute  of  New  Yorii 
has  established  a  comprehensive  system  of  State 
scholarships,  yielding  each  $100  for  four  years 
in  the  approved  colleges  of  the  State,  awarded 
to  those  who  obtain  the  college-entrance  diploma 


vilh  highest  rank.  Seven  hundred  and  fifty 
icholarships  are  awarded  each  year,  making 
3,000  in  force,  at  a  cost  to  the  State  of  $300,(KO 


a  ^ear.     The  motive  in  this  important  legis- 
lation is  the  same  that  influenced  the  Western 

States  in  the  establishment  of  State 


The  general  establishment  of  graduate  ftnd 

professional  schools  has  placed  the  college 
proper  in  a  position  of  real  danger.  The  develop- 
ment of  the  university  has  complicated  its  prob- 
lem and  confused  its  status.  Many  colleges  are 
in  or^niiation  not  colleges  but  low  grade  uni- 
versities. Properly  speaking  the  college  has  its 
place  between  the  high  school  and  the  graduate 
university  or  higher  professional  school.  It  may 
be  an  independent  institution  or  one  of  the 
several  schools  forming  a  university  group.  A 
college  of  standard  grade  requires  for  admis- 
sion the  equivalent  of  eight  years'  elementary 
school  work  and  four  years  of  high  school 
work.  It  requires  for  the  bachelor's  degree  a 
four-year  course  or  its  equivalent.  This  brings 
the  normal  student  to  the  higher  professional 
school  or  graduate  school  at  an  age  of  22  or  23, 
and  delays  the  practice  of  his  profession  to  the 
age  of  26  or  2a  There  has  been  constant  com- 
plaint of  the  length  of  the  educational  sequence 
and  repeated  efforts  have  been  made  to  save 
time  somewhere  in  the  process.  Differentiation 
between  a  junior  college  and  senior  college,  by 
which  college  work  may  be  ultimately  limited 
to  two  years  and  university  work  begun  in  the 
senior  college,  is  an  interesting  expenment.  A 
three-year  college  course  has  been  tried,  and  in 
some  institutions  a  system  of  "combined* 
courses  permits  professional  work  in  the  fourth 
college  yenr,  but   defers  the  (granting  of   the 


bachelor's  degree  until  die  end  of  the  fourth 

Coarse  of  Stady.— The  influence  of  the 
university  has  operated  to  introduce  into  the 
college  a  greatly  modified  curriculum.  Until 
1870  most  colleges  provided  a  four-year  course 
of  prescribed  studies.  So  rapid  was  the  growth 
of  the  sciences,  natural,  social,  i)otitical  and 
applied,  as  well  as  history  and  philology,  that 
the  old  course  of  study  did  not  serve  to  orient 
the  student  into  the  modem  world  of  thought. 
The  problem  was  met  by  the  multiplication  of 
courses,  the  multiplication  of  professors  and 
instructors  and  the  introduction  of  a  greater  or 
less  liberty  of  election  between  courses.  The 
larger  colleges  offered  in  1914  10  or  perhaps 
20  different  courses  for  every  one  offered  m 
1875.  The  extreme  elective  system  is  generally 
recognized  to  have  been  a  failure  in  the  college 
as  it  has  been  a  success  in  the  university.  The 
present  tendency  is  to  prescribe  those  subjects 
which  are  regarded  as  essential  to  a  liberal  edu- 
cation, to  permit  election  between  groups  of 
related  courses  rather  than  between  mdividual 
courses  and  chiefly  in  the  last  two  years  of  the 
college  course.  Much  has  been  done  to  intro- 
duce a  greater  degree  of  unity,  continuity, 
breadth  and  system  into  the  curriculum.  A 
promising  venture  was  the  establishment  of  the 
perceptonal  system  at  Princeton  and  since 
adopted  in  part  bj;  a  number  of  colleges.  The 
preceptors  enter  into  close  relationship  with 
small  groups  of  students,  guide  their  reading, 
give  personal  attention  to  their  difficulties  ana 
are  able  to  influence  their  choice  of  studies  from 
personal  knowledge  of  individual  aptitudes  and 
deficiencies.  Honors  courses  are  provided  in 
some  colleges  for  students  desiring  to  attain 
high  rank  in  carefully  selected  sequences  of 
courses,  A  general  examination  is  sometimes 
substituted  for  term  examinations  and  tests  a 
more  permanent  dq>osit  of  knowledge. 

The  position  of  the  college,  however,  is  not 
yet  secure.  Its  final  articulation  with  the  high 
school  below  and  the  graduate  and  professional 
school  above  has  not  been  finally  determined. 
That  it  is  destined  to  have  a  permanent  place  in 
the  educational  system  seems  certain,  and  th« 
solution  of  the  crucial  time  problem  may  come 
with  a  real  unification  of  the  educational  proc- 
ess now  arbitrarily  divided  into  four  distinct 
and  different  educational  stages  and  four  types 
of  schools,  elementary,  secondary,  college  and 
university. 

Professional  and  Technical  Schools.— There 
is  space  but  for  a  few  brief  sentences  concern- 
ing the  professional  and  technical  schools.  Dur- 
ing the  colonial  period  many  American-born 
lawyers  sought  a  legal  education  in  the  English 
inns  of  the  court.  Equal  interest  in  jurispru- 
dence was  not  manifested  after  the  Revolution 
for  even  the  great  ability  of  James  Kent  failed 
to  attract  students  to  Columbia  University  after 
his  first  year  of  service  in  1794,  The  Harvard 
Law  School  was  not  successful  until  Justice 
Joseph  Story  in  1830  lent  the  enterprise  the 
influence  of  his  great  name.  Not  until  after 
1890  was  it  firmly  established  that  the  appren- 
ticeship system  of  legal  education  was  inade- 
quate to  the  increasing  volume  and  complexity 
of  the  law,  and  that  adequate  preparation  could 
be  had  only  in  the  better  law  schools  connected 
with  the  large  universities.  There  are  now  ap- 
proximately 122  law  schools  with  over  20^000 
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students.  Not  more  than  one  in  four  of  these 
students  has  taken  a  college  degre^  although 
man^  have  had  the  one  or  two  or  three  years 
required  for  admission  by  some  of  the  better 

l^edical  education  did  not  attain  a  high 
standard  until  the  founding  of  the  medical 
school  of  Johns  Hopkins  University  in  1893. 
There  are  now  about  100  medical  schools  with 
about  17,000  students,  of  whom  approximately 
one  in  six  hold  collegiate  degrees.  The  course 
is  usually  four  years.  The  efforts  of  the  Car- 
negie Foundation  and  other  institutions  to  raise 
the  minimum  standard  of  medical  education  has 
resulted  in  a  considerable  decrease  in  the  total 
number  of  medical  colleges  and  of  medical 
students.  Some  of  the  weaJtest  institutions  have 
been  eliminated.  In  1900  there  were  over  150 
medical  schools;  in  1914,  100.  In  1900  there 
were  25,000  students;  in  1914  not  quite  17,00a 
In  addition  there  are  50  schools  of  dentistry 
with  about  9,000  students;  72  schools  of  phar- 
macy, with  nearly  6,000  students,  and  of  more 
recent  establishment  1,250  schools  for  nurses 
with  36,000  students.  The  theological  faculty 
is  not  as  generally  developed  in  the  American 
university  as  in  the  German,  but  schools  of 
theology  abound.  In  1914  there  were  176  theo- 
logical schools  with  11,000  students  and  nearly 
2,000  graduates  annually.  Less  than  50  were 
integral  parts  of  colleges  and  universities. 
About  half  the  schools  require  a  college  degree 
'    '    '     ,  and  the  length  of  the  course  is 


foundation  of  Rensselaer  Polytechnic  Institute 
in  1824.  The  creation  of  the  Lawrence  Scientific 
School  in  1S47  at  Harvard  and  Sheffield  Scien- 
tific School, at  Yale  a  little  later  brought  a  much 
higher  standard.  The  influence  of  the  National 
Land  Grant  Law  in  1862  on  ensineerlng  educa- 
tion was  profound.  Able  schools  are  connected 
with  most  of  the  larger  State  universities.  The 
leading  school  is  the  Massachusetts  Institute  of 
Technology  affiliated  with  Harvard  University. 
Most  technical  schools  require  four  years  of 
residence  and  grant  degrees  of  like  time-value 
with  the  B.A.  and  B.S,  degree. 

There  are  more  than  200  public  training 
schools  and  colleges  for  teachers  with  over 
90,000  students,  but  in  only  a  few  of  the  States 
are  the  requirements  for  admission  sufficiently 
high  to  permit  their  classification  as  of  collese 
or  university  grade.  In  addition  there  are  46 
private  normal  schools  with  nearly  6,000  stu- 
dents and  a  few  teachers'  colleges  of  high  grade, 
of  which  the  most  notable  are  at  Columbia 
University  and  at  the  University  of  Chicago. 
The  rapid  advance  in  the  application  of  peda- 
^gicai  principles  to  educational  practice  is  dm 
m  considerable  part  to  these  teachers'  colleges. 

The  deep  popular  interest  in  higher  educa- 
tion has  tangible  expression  in  private  gifts  to 
various  institutions.  In  the  decade  from  1890- 
1900  an  amount  was  given  equal  to  the  entire 
estimated  value  of  the  college  property  and 
productive  funds  in  1890,  or  $115,500,000.  In 
1914  gifts  from  private  sources  aggregated  $31,- 
357,398.  Nearly  $600,000,000  have  been  given 
since  1870. 

Mention  has  been  made  of  the  fact  that 
State  universities  are  almost  universally  co- 
educational. Most  of  the  colleges  of  private 
foundation  in  the  Central  and  Western  States 


also  admit  women  in  equal  terms  with  men. 
Oberlin  CoIIe^ate  Institute,  now  Oberlin  Col- 
lege, admitted  women  from  its  opening  in  1S33, 
In  the  Eastern  and  Southern  States  colleges  for 
women  grew  from  the  female  semmaries 
founded  in  large  numbers  before  the  Civil  War. 
Elmira  College  in  New  York  was  the  first  insti- 
tution for  women  to  receive  a  college  charter 


1  1855.  Vassar  began  a  notable  history  in  1865. 
/ellesley  received  recognition  as  of  college 
^de  in  1877.    Smith  CoUege  opened  in  1875. 


ates  attending  « 

The  problem  of  military  education  has  fre- 
quently .demanded  the  attention  of  the  Congress, 
the  colleges  and  the  people  of  the  United  States. 
Out  of  the  experience  of  the  Revolutionary 
War  and  the  recommendation  of  Washington 
came  the  military  academy  at  West  Poin^ 
founded  in  1802,  now  a  college  and  engineering 
school  of  the  highest  t^pe  for  the  training  of 
officers  for  the  United  States  army.  The  Naval 
Academy  at  Annapolis,  founded  in  1845  by 
George  Bancroft,  the  historian,  performs  a  like 
purpose  for  naval  officers.  The  number  of 
cadets  is  strictly  limited  by  Congressional  and 
Presidential  appointment.  The  present  law 
(1916)  provides  for  the  designation  of  three 
midshipmen  to  each  member  and  delegate  of 
Congress,  and  in  addition  10  at  large  and  15 
from  the  enlisted  men  of  the  navy  to  the  Naval 
Academy.  Appointment  to  West  Point  wilt  be 
on  the  basis  of  two  cadets  to  each  member  and 
delegate  of  Congress,  four  from  each  State  at 
large,  80  from  the  United  States  at  large.  The 
President  may  appoint,  in  addition,  not  to  ex- 
ceed 180,  from  the  enlisted  men  in  the  army. 
The  government  maintains  in  addition  a  num- 
ber of  special  military  schools  for  the  training 
of  soldiers  in  various  branches  of  the  service. 

Out  of  the  early  experience  of  the  Civil 
War  came  the  provision  of  the  Morrill  act  re- 
quiring fflilitaiy  drill  at  the  'land-grant  col- 
leges." The  National  Defense  Act  of  1916 
reoraanised  the  provisions  for  military  education 
at  the  State  universities  and  agricultural  col- 
leeea.  Reserve  officers  liable  for  service  in  case 
of  war  are  to  be  trained  in  reserve  officers' 
training  corps  units  by  United  States  army  offi- 
cers detailed  as  professors  of  military  science 
and  tactics.  Adequate  instruction  in  military 
science  as  part  of  the  regular  course  of  study  is 
provided.  The  college  training  is  supplemented 
by  the  six  weeks'  summer  training  camps  con- 
ducted by  the  War  Department.  Similar  pro- 
vision is  made  for  private  colleges  which  agree 
to  maintain  at  least  a  two-year  course  of  mili- 
tary training.  College  regiments  or  batteries 
exist  at  many  universities  either  as  independent 
organizations  or  as  units  of  the  State  militia. 
The  demand  for  more  adequate  recognition  of 
military  science  and  military  practice  by  the 
colleges  has  its  origin  largely  in  the  student 
body  and  is  receiving  much  attention  from  the 
college  faculties.  The  introduction  of  an  ele- 
ment of  military  discipline  into  the  free  life  of 
the  college  is  looked  upon  with  favor  by  many 
college  presidents. 

In  the  history  of  higher  education  in  Amer- 
ica the  first  15  years  of  flie  present  century 
represent  an  area  of  criticism  and  reconstruc- 
Out  of  this  era  our  universities  and  col- 
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clearer  vision  of  their  missian  suid  an  immensely 
increased  knowledge  of  educational  methods. 
A  new  world  epoch  in  educational  history  will 
doubtless  begin  with  the  close  of  the  European 
War.  What  the  characteristics  of  the  new  epoch 
wilt  be  no  one  can  foretell,  but  it  is  a  reason  for 
confidence  Chat  America  can  enter  the  new  era 
with  great  universities  and  noble  colleges  re- 
shaped and  strengthened  by  15  years  of  thought- 
ful self-examination  and  wise  experimentation. 

Bibliofraphy. —  Angell,  J.  B.,  'Selected 
Addresses'  (New  York  1912).;  Association  of 
American  Universities,  'Proceedings  of  the  An- 
nual Conferences'  (Cambridge)  ;  Blackmar, 
F.  W.,  'History  of  Federal  and  Stale  Aid  to 
Higher  Education  in  the  United  Stales'  -(United 
States  Bureau  of  Education,  Grculars,  1890,  No. 
1,  Washington  1890);  Boone,  R.  J,  'Education 
in  the  United  States'  (New  York  1894)  ;  Butler. 
N.  M.,  ed.,  'Education  in  the  United  States,* 
includes  'The  American  College,'  by  A.  F. 
West,  'The  American  University'  by  E.  D. 
Perry  {New  York  1910)  ;  Cattell,  J.  M.,  'Uni- 
versity Control'  (New  York  1913)  ;  Dexter, 
E.  G.,  'History  of  Education  in  the  United 
States'  (Part  11,  Higher  and  Special  Educa- 
tion, New  York  1904)  ;  Draper,  A.  S.,  'Amer- 
ican Education'  (Boston  1909)  ;  Flexner,  A., 
'The  American  College:  A  Criticism'  (New 
York  1908)  ;  Foster,  W.  T.,  'Administration  of 
the  College  Curriculum'  (Boston  1911)  ;  Gil- 
man,  D.  C,  'University  Problems  in  the  United 
S»tes'  (New  York  1898)  ;  Harper.  W.  R.,  'The 
Trend  in  Higher  Education'  (Chicago  1905); 
Kingsley,  C  D.,  'College  Entrance  Require- 
ments' (United  States  Bureau  of  Education, 
1913.  No.  4,  Washington  1913)  ;  MacLean,  G.  E.. 
'Present  Standards  of  Higher  Education  in  the 
United  Sutes'  (United  Slates  Bureau  of  Edu- 
cation, 1913,  No.  4,  Washington  1913)  ;  National 
Association  of  State  Universities  in  the  United 
States  of  America,  'Annual  Transactions  and 
Proceedings';  Risk,  R.  K..  'America  at  Col- 
kge>  (London  1908);  Snow,  L.  F.,  'College 
Curriculum  in  the  United  States'  (New  York 
190?)  ;  Thwing,  C  F,  'History  of  Higher  Edu- 
cation in  America'  (New  York  1906).  'College 
Administration'  (New  York  1900)  and  'The 
American  College,  what  it  is  and  what  it 
may  become'  (New  York  1914)  ;  United  States 
Bureau  of  Education,  'Annual  Reports'  (Vol. 
t  1867-68  date,  Washington);  United  States 
Bureau  of  Education,  'Contributions  to  Ameri- 
can Educational  History'  (edited  by  Herbert  B. 
Adams,  written  by  various  authors,  Nos.  1-36^ 
1887-1903.  Washington) ;  West,  A.  F„  'Short 
Papers  on  American  Liberal  Education'  (New 
York  1907). 

Frank  L,  Tolman, 
Ntw  York  State  Library,  Albany.  N.  Y. 

EDUCATION,  History  of.  The  history  of 
education  begins  with  primitive  man^in  fact 
even  with  the  lower  animals,  for  any  training 
which  is  given  by'  one  being  to  another  to  en- 
able it  to  do  something  better  than  it  woidd 
otherwise  be  able  to  do  may  be  designated  edu- 
cation. Wc  might  distinguish  between  the  edu- 
cation which  is  given  by  animals,  which  is  in- 
stinctive, and  that  which  is  ^ven  by  human  be- 
in([s,  which  is  partly  instinctive  and  partly  con- 
sciously and  aem>erately  worked  out  into  a 
system. 

The  earliest  system,  if  it  may  be  called  such, 


that  of  primitive  man,  had,  perhaps  very  much 
of  it  instinctively,  as  its  end  the  object  of 
teaching  others,  particularly  the  young,  meth- 
ods of  protection  from  enemies  and  of  obtain- 
ing food,  clothing  and  shelter.  In  other  words, 
savage  education  adapted  itself  to  the  immedi- 
ate needs  of  life.  To  estimate  how  widely  it 
extended  itself  alone  such  lines  one  only  has  to 
think  of  the  actual^  widely  extended  domain 
of  savage  activity;  the  making  of  arms,  boats, 
clothing,  huts,  the  manufacture  of  articles  used 
in  the  catching  and  preparation  of  food,  fish- 
hooks, spears,  traps  and  pottery  of  all  sorts. 

From  the  first  times  of  which  we  know 
anything,  considerable  attention  was  given  by 
primitive  man  to  sel  [-adornment,  sometimes 
with  a  sex  motive,  at  others  with  motives  of 
protection   and    religious   belief.     The   training 

S'ven  in  making  gaudy  articles  of  decoration 
d  not  have  that  dose  rclationslup  to  the  most 
immediate  needs  of  life,  and  thus  almo.st  at  the 
beginning  of  things  education  was  unconsciously 
divided  into  training  for  the  doing  of  those 
things  which  were  useful  and  those  which  we 
may  denominate  as  luxuries  or  superfluous  — 
though  where  one  merges  into  the  other  it  is 
difficult  to  determine. 

As  man  progressed  from  his  extreme  sim- 
plicity, and  great  industrial  chaiiges  gradually 
took  place,  such  as  came  with  the  domestica- 
tion of  animals  and  the  discovery  of  agricul- 
ture, new  things  for  which  training  or  educa- 
tion was  to  be  given  arose.  The  more  com- 
plex civilization  has  become,  the  more  numer- 
ous have  become  the  various  elements  for 
which  the  individuals  have  had  to  be  trained, 
and  thus  every  educational  or  training  system 
should  have  adapted  itself  to  the  tieeos  of  the 
civilization  in  which  it  was  existing.  The  nat- 
ural conservatism  of  man  has,  however,  as  his- 
tory shows,  led  him  frequently  to  cling  to  an 
educational  system  adapted  to  earlier  ages. 

The  influence  of  religion  among  all  early 
peoples  was  so  great  that  those  of  the  coimnu- 
nity  into  whose  hands  the  reli^ous  ceremonies 
gradually  fell  exercised  an  enormous  influence. 
Training  for  their  particular  class  became  an 
end  in  itself  and  those  who  succeeded  in  becom- 
ing members  not  only  determined  the  training 
which  future  entrants  should  have,  but  also  by 
virtue  of  the  peculiar  influence  of  their  profes- 
sion succeeded  in  influencing  all  Other  training 
given  —  even  for  ends  other  than   religion. 

So  powerful  has  been  the  influence  of  re- 
ligion on  education  that  beginning  with  the 
earliest  people,  of  whose  history  we  know 
much,  the  Egyptians,  it  continued  to  be  the 
dominanlly  determining  and  usually  reactionary 
and  conservative  factor  right  down  through  the 
middle  of  the  19th  century,  in  a  measure  ac- 
counting for  the  fact  that  systems  of  education 
have  so  frequentl_y  lagged  far  behind  the  de- 
mands of  civilization,  and  have  riven  a  training 
in  one  century  of  a  sort  adapted  to  a  condition 
of  man's  development  of  some  centuries  before. 

The  earliest  teachers  were  with  primitive 
peoples  the  parents,  and  they  continued  to  be  a 
very  large  factor  in  all  ages.  The  professional 
teacher,  however,  had  already  come  into  exist- 
ence at  the  dawn  of  history  in  Egypt.  The 
priests  were  the  most  important  of  them,  Ihou^ 
there  were  many  private  teachers  for  teaching 
practical  trades  and  professions.  The  methods 
employed  in  teaching  were  those  largely  of  mem- 
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oriiing  and  imitation.  Writing  by  the  stylus  on 
wood  or  with  ink  on  papyrus  was  taught  as 
was  always  reading  and  numbers.  The  disci- 
pline was  severe,  corporal  punishment  resorted  . 
to  and  the  teacher  held  in  respect. 

Variations  of  the  system  in  vogue  among 
the  Egyptians  were  to  be  found  among  the 
Chinese  and  Hindus.  The  Semitic  peoples  — 
the  Babylonians,  Assyrians,  Hebrews,  Phceni- 
cians,  showed  less  rigidity  and  fixity  in  their 
systems,  probably  due  to  less  atletilion  to  caste 
in  the  social  organisation  than  was  the  case 
with  the  former  peoples.  The  studies  given 
were  reading,  writing,  arithmetic,  history,  re- 
ligion, psalms,  domestic  arts,  music,  dancing 
and  trades.  Law,  ethics,  astronomy  and  geog- 
raphy were  studied  by  those  who  went  above 
the  ordinary  trades  and  went  into  the  profes- 
sions. The  teaching  was  dominated  by  the 
priests  and  they  exercised,  a  restraining  influ- 
ence on  that  breadth  of  education  which  might 
have  come  from  bringing  in  Greek  and  Roman 
methods. 

The  history  of  Greek  education  extended 
over  many  centuries  and  during  that  time  the 
educational  system,  bejdnning  in  Homeric  times 
and  closing  with  the  Roman  conquest,  under- 
went many  changes  in  ideals  and  content.  Even 
over  the  period  when  the  Greek  world  was  su- 
preme there  were  within  its  boundaries  states 
that  had  very  divergent  systems  of  education. 
The  two  extremes  are  usually  represented  by 
Athens  and  Sparta  and  the  difference  between 
their  educational  ideals  may  be  in  a  measure  ac- 
counted for  by  differences  in  tribe  and  environ- 
ment. The  Athenians,  sprung  from  the  loniani, 
were  highly  imaginative,  artistic  and  literary. 
The  Spartans,  sprung  from  the  Dorians,  were 
lacking  in  imagination,  were  extremely  prac- 
tical and  highly  military.  The  former  lived 
near  the  sea  and  in  their  maritime  trade  got  a 
breadth  of  view  and  culture  by  trading  with 
foreign  nations,  while  the  latter  lived  in  the  in- 
terior surrounded  by  their  mountains,  cut  off 
from  (he  broadening  influence  of  contact  with 
others.  The  educational  ideal  of  the  Athe- 
nians therefore  came  to  be  that  of  leading^  a 
complete  life,  beautifully  and  happily.  The  in- 
dividual and  his  opinion  were  made  much  of. 
Ever  with  the  idea  of  beauty  in  mind  the  young 
were  taught  grammar,  poetry,  style,  oratory, 
rhetoric,  music,  mathematics,  physics,  econom- 
ics and  politics.  The  teachers,  who  were  more 
or  less  free  lances,  overdeveloped  themselves 
in  their  individualism  and  brought  their  pupils 
up  to  be  unduly  forward  and  disputatious  and 
lacking  in  reverence  for  the  stale  and  religion. 

In  Sparta  the  ideal  was  (o  develop  strength, 
courage  and  obedience  -r-  to  subordinate  the  in- 
dividual to  the  state.  Much  less  stress  was  laid 
on  the  literary  and  the  artistic.  To  accomplish 
this  ideal  the  state  was  turned  into  a  military 
school,  and  each  citizen  was  trained  accordingly. 
As  the  individual  was  not  trained  as  such  he 
was  lacking  in  moral  force. 

It  was  from  Athens  rather  than  Sparta  then 
that  the  first  greatest  teachers  and  writers  on 
educational  systems  and  theories  came:  Soc- 
rates, Xenophon,  Plato  and  Aristotle,  and 
probably  no  four  men  from  any  one  people 
have  exercised  greater  influence  on  educational 
history  than   these. 

The  Romans  by  nature  were  much  more 
similar  to  the  Spartans  than  to  the  Athenians. 


was  the  dominating  and  all-powerful  factor. 
Training  was  thus  given  in  the  Laws  of  the 
Twelve  Tables,  in  business,  farming,  civic  du- 
ties, reading,  writing  and  arithmetic  Girls  re- 
ceived instruction  in  household  duties. 

After  the  conquest  of  the  Greeks  by  the 
Romans  the  former  began  to  exert  a  powerful 
influence  on  Roman  education.  Greek  teachers 
came  over  in  large  numbers  and  the  former 
purely  practical  education  of  the  Romans  be- 
gan to  take  on  a  literary  and  artistic  turn.  The 
study  of  Greek  prose  and  poetry  was  introduced 
even  for  the  younger  children,  and  in  the 
hi^er  schools  training  In  history  and  science, 
philosophy,  oratory,  declamation  and  debate 
was  given.  Rome  like  Athens  produced  some 
profound  students  of  education,  the  most  im- 
portant being  Cicero,  Seneca  and  Quintiliau. 
Schools  were  multiplied  and  state  support 
widely  and  generously  given.  With  the  incom- 
ing of  the  barbarian  Teutonic  hordes  from  the 
north  and  the  disruption  of  the  Roman  Empire, 
the   culture   and   the   educational  ■  work   of   the 


recover  for  centuries  and  the  world  had  in  a 
vay  to  begin  all  over  again. 

The  Church  assumed  leadership  not  only  in 
matters  of  religion  but  also  in  matters  of  state. 
For  a  time  very  little  could  be  done  about  gen- 
eral education.  As  the  ideal  of  life  was  ascetic 
and  all  things  which  pertained  to  man's  life  on 
this  earth  looked  down  upon,  the  education 
which  was  given  was,  in  the  ideal  at  least,  to 
prepare  men  for  the  life  to  come.  In  the  mon- 
asteries, where  such  teaching  as  was  given  was 
carried  on,  time  was  devoted  to  prayer  and  con- 
templation. The  past  was  revered  for  its 
spiritual  and  religious  teachings  and  books  con- 
taining them  were  carefully  copied.  To  this 
end  largely  the  novices  were  taught  reading, 
writing,  singing,  the  church  service  and  a  little 
arithmetic  Then  diey  were  given  the  trivium 
(grammar^  rhetoric  and  dialectic  or  logic)  and 
the  quadnvium  (arithmetic  geometry,  astron- 
omy and  music)  which  made  up  the  Seven  Lih- 

Thougfa  some  outside  of  the  religious  order 
might  enjoy  the  privileges  of  this  education,  the 
chief  obiect  of  all  of  this  instruction  was  reli- 

E'ous.  Even  the  attempts  of  Charlemagne  in 
s  Palatine  School  under  the  headship  of  Al- 
cuin  could  not  make  the  edtKational  ideal  very 
different  After  his  death  as  during  his  life  the 
only  educated  class  was  the  clergy.    The  people 


and  modcr 

Such  training  of  the  noble  classes  as  was 
given  that  might  he  called  educational  is  to  be 
described  under  the  title  of  chivalry.  A  youth 
was  trained  as  a  paf(e  in  attendance  on  a 
knight  or  lady,  was  given  some  instruction  in 
music  and  poetry,  and  taught  how  to  play 
chess.  Later  as  a  squire  he  was  given  mili- 
tary training  and  instruction  in  hunting,  riding, 
jousting,  swimming,  religion  and  singing.  As 
a  knight  he  was  taught  ethics,  to  practise  the 
virtues,  to  defend  the  Church  and  protect 
women.     See     Chivaijiy;  Ethics. 

Out  of  the  monastic  schools  there  grew  up 
a  certain  type  of  scholarship  known  as  scholas- 


uoiiizodsi  Google 


EDUCATION,  HISTORY  OP 


knowledge  tor  religious  ends.    Great — 

laid  by  its  devotees  on  dialectics,  the  object  of 
which  study  became  not  to  discover  new  but  to 
prove  old  truths.  Aristotle  snd  his  works  be- 
came to  these  students  the  chief  source  of 
knowledge. 

During  the  Uth,  12th  and  13th_  centuries 
there  was  a  remarkable  growth  of  cities,  due  to 
the  activities  of  the  artisan  and  commercial 
classes.  These  people  were  organized  into 
trade  and  merchant  guilds  and  it  became  the 
object  of  each  miiW  to  have  its  prospective 
members  educated.  The  guilds  employed_  teach- 
ers, usually  drawn  from  the  clergy,  to  give  the 
children  of  members  instruction  in  reading, 
writing,  arithmetic.  Even  the  cities  as  char- 
tered bodies  established  schools  for  the  same 
purposes.  In  each  of  the  guilds  there  was  a 
system  of  teaching  boys  a  trade  by  the  system 
of  apprenticeship. 

Toward  the  end  of  the  Uth  century  and  dur- 
ing the  course  of  the  12th,  universities  began  to 
grow.  At  first  these  were  groups  of  students 
banded  together  for  a  common  purpose,  such 
as  the  study  of  medicine  at  Salerno  or  for  law 
at  Bologna.  In  Paris  the  university  grew  out 
of  a  school  attached  to  the  cathedral  and  was 
an  organiiation  of  masters  or  teachers.  The 
instruction  there  was  at  first  mainly  in  theology. 
A  university  in  our  sense,  with  a  large  plant 
and  numerous  buildings,  these  were  not.  The 
students  met  for  lectures  in  private  houses  or 
rented  halls. 

During  the  Middle  Ages  art,  love  of  beauty, 
literature,  poetry,  science  thrived  as  contribu- 
tions to  the  support  of  religion  and  the  Oiurch. 
One  important  result  of  the  Crusades  (q.v.) 
was  that  they  broadened  men's  minds,  and  sub- 
jects of  study  which  had  been  formerly  con- 
demned because  of  the  influence  of  the  Church 
and  the  clergy  came  to  be  laurfit  during  the 
Renaissance.  The  study  of  the  Greek  and 
Latin  languages  for  the  knowledge  of  the  lit- 
erature and  wealth  of  learning  which  the 
Greeks  and  Romans  had  was  revived.  The  de- 
velopment of  the  individual  became  an  object. 
The  Church  ceased  to  be  everything  and  the 
men  now  thought  of  fame  and  glory  for  them- 
selves. Teachmg  stil!  remained  in  the  hands 
of  the  clergy,  but  the  subject  matter  of  in- 
struction was  broadened.  These  Renaissance 
teachers  in  their  turn  fell  into  narrow  ways  and 
came  to  emphasize  linguistic  training  to  the 
exclusion  of  physical,  social,  artistic  and  scien- 
tific elements.  Petrarch  was  such  a  teacher, 
whereas  his  fellow  countrsTnan,  Viltorino  da 
Feltre,  emphasised  history  and  civilization. 

The  Reformation  and  Counter-Reformation 
(qq.v.)  brought  about  considerable  changes  in 
eaucation  as  well  as  in  religion.  Luther  and 
Uelanchthon  botfi  demanded  that  education 
should  be  provided  for  all  and  that  the  state 
should  mamtain  and  control  the  schools  and 
see  that  children  attended  them.  Thus  the  idea 
of  compulsory  education  was  initiated.  Stress 
was  laid  on  teaching  the  vernacular,  on  pro- 
viding simple  instruction  in  the  elementary 
schools  to  meet  the  immediate  needs  of  the 
people.  In  the  secondary  schools,  or  Latin 
schools  as  they  are  called  in  England,  instruc- 
tion was  gSvcn  in  the  classics,  history,  mathe- 
matics, grammar,  rhetoric,  logic,  music  and 
gymnastics.     Though  in  theory  these  schools 


were  to  supply  leaders  of  thought,  in  practice 
they  became  preparato^  schools  for  the  univer- 
sities, whose  main  object  was  the  preparation 
of  teachers  and  ministers.  The  liberalism  in 
education  which  was  at  first  promised  t^  the 
Renaissance  failed  to  materialize  during  tlie 
Reformation  and  education  look  on  the  form 
of  supporting  the  various  sects  which  had 
grown  up  after  the  revolt  from  Roman  Catbol- 


thoroughnc 
become  proverbial. 

During  the  last  half  of  the  16th  and  the 
whole  of  the  17th  century  this  religious  control 
and  formalism  dominated  education.  In  coo- 
tent  the  curriculum  was  humanistic,  but  in  spirit 
it  was  almost  as  ascetic  and  scholastic  as  in 
the  Middle  Ages. 

This  kind  of  education  met  with  protests 
from  certain  scholars  like  Rabelais,  Millon, 
Montaigne  and  Sir  Frauds  Bacon,  who  have 
been  denominated  realists  because  they  insisted 
on  the  study  of  thou^t  and  substance  in  lit- 
erature, instead  of  the  words  and  grammar,  and 
on  the  study  of  nature,  law,  arts  and  trades  by 
means  of  actual  observation.  The  curriculum 
of  studies,  however,  still  remained  literary  and 
linguistic  and  this  met  with  little  oppositioiL 
The  object  of  its  supporters  came  to  be  to  jus- 
tify it  and  this  they  did  through  the  theory  of 
formal  discipline,  so  well  enunciated  by_  the 
Englishman,  John  Locke.  According  to  him  it 
b  not  so  much  what  is  learned  as  how  it  is 
learned.  The  value  to  the  pupil  is  in  the  dis- 
cipline obtained  in  the  process  of  learning. 

The  stiffness  and  formalism  which  had  held 
sway  in  religion  and  education  for  so  many 
centuries  led,  in  the  18th  to  a  revolt  best  if- 
lustrated  by  Rousseau.  His  was  a  cry  'back 
to  nature"  —  to  doing  things  in  a  natural  way 
—  to  permitting  the  development  of  a  child  ac- 
cording to  its  nature. 

The  influence  of  Rousseau  was  not  immedi- 
ate, but  it  left  an  indelible  impression  on  the 
educational  progress  of  the  19th  century. 
Formalism  gradually  gave  wa/  to  a  natural 
treatment  of  the  child  and  trainm^  was  adapted 
to  age  and  individuality.  Following  him  came: 
Pestaloizi,  who  preached  that  in  order  to  give 
proper  education  the  psychology  of  the  pujul 
tau^t  must  be  studied  and  his  needs,  interests 
and  abilities  taken  into  consideration;  Herbart, 
who  emphasized  the  importance  of  education 
as  a  science  and  of  the  proper  training  of 
teachers  to  teach ;  Froebel,  who  was  responsible 
for  the  establishment  of  the  kindergarten  and 
the  development  of  the  ideas  that  self -activity, 
initiative  and  individuality  are  important  ends 
of  education. 

In  the  19th  century  there  has  been  a  stea^ 
if  slow  development  toward  the  theory  that  the 
proper  education  is  that  which  enables  the  stu- 
dent to  turn  that  which  he  acquires  by  learn- 
ing to  immediate  use  —  that  mental  power  is 
best  developed  by  learning  those  things  which 
are  of  most  use  in  hfe.  Herbert  Spencer  was 
the  best  exponent  of  this  'turn  to  use"  educa- 
tion. Children  should  be  tauf^t  those  subjects 
which  will  enable  them  to  earn  a  livelihood  and 
be  good  citizens.  His  influence  was  responsible 
for  bringing  science  into  the  school  curricula 
and  for  an  attack  on  the  formal  discipline  the- 
ories of  Locke. 
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Down  to  the  19th  ccDiury  education  had 
been  generally  considered  from  the  point  of 
view  of  the  individual.  The  great  growth  in 
industries  and  in  democracy  during  th&I  cen- 
tury  emphaaized  the  need  of  educational  sys- 
tems which  should  take  into  consideration  the 
position  of  the  individual  in  society.  The  indi- 
vidual must  be  educated  mentally,  physically 
and  morally,  and  he  must  be  tramed  (or  the 
proiesuODS,  or  the  trades,  or  in  agriculture  or 
commerce,  for  if  he  is  not  be  will  in  a  way  be 
a  drag  on  sodeiy  and  the  body  politic.  For 
such  an  education  all  means  known  must  be 
placed  at  the  disposal  of  the  diild  and  citizen: 
schools,  elementary  and  secondary,  manual  and 
vocational,  colleges,  afademic  and  technical. 
Nor  is  th«  question  as  to  whether  the  indivi* 
dual  shall  take  the  education  one  for  voluntary 
action.  Society  has  the  power  add  the  right 
to  compel  him  to  get  an  education. 

To  justify  its  place  in  die  curriculum  a 
study  must  be  shown  to  hare  some  immediate 
and  practical  relation  to  life.  In  the  first  quar- 
ter of  dte  20th  century  a  visit  to  our  schools 
and  colleges  shows  the  extremely  practical  lum 
which  education  has  taken.  In  addition  to  in- 
struction in  the  mother  tongue,  reading,  writ- 
ing, arithmetic,  geography,  history  and  other 
saDJecls  familiar  in  earlier  centuries,  are  to  be 
found  an  arrav  of  such  subjects  as  woodwork, 
ironwork,  cooking,  sewing,  printing,  drawing, 
architecture,  engineering  of  all  kuids,  agricul- 
ture, horticulture,  forestry,  dairying,  book- 
keeping, business  practice,  civics,  commercial 
law.  stenography,  typewriting,  economics, 
tnnldng,  finance,  transportation,  insurance,  so- 
dology.  carpentry,  Uacksmithing,  molding, 
plumbuig,  machine-shop  woik,  bricklavlng, 
plastering,  textile  industries  and  many  others. 
Thus  the  authorities  in  charge  of  puhlk  schools 
and  universities  have  taken  orer  many  studies 
formerly  left  to  private  employers  or  agencies, 
and  now  by  the  establishment  of  playgrounds, 
nurseries,  recreatian  centres,  camps  and  many 
other  activities  are  tending  toward  a  control  by 
the  state  in  the  interest  of  society  which  is 
cramping  the  freedom  of  action  by  the  indi- 
viduiU.  The  latest  innovation  advocated  along 
such  lines  is  that  of  compulsory  military  train- 
ing in  a  democracy  like  the  United  States. 
This  has  been  brought  about  by  the  Great  War 
which  be^n  in  1914.  How  far  this  sociological 
method  in  education  will  go  only  the  future 
can  tell.  See  Education,  Theolocical;  Reuc- 
wus  Education  in  the  United  States;  Edu- 
cation, Nationai,  Svstems  of;  and  related 
subjects. 
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progressively  intelligent,  skilful  and  eco- 
nomic production  of  food,  clothing  luxuries, 
machinery,  structures  and  all  the  conveniences 
ol  life.  It  is  distinguished  from  ordinary  ele- 
mentary or  secondary  education  and  from 
tecbnit^  education  by  the  fact  that  its  purposes 
and  methods  are  primarily  dictated  by  the  need 
for  increased  production  through  developed 
skill  and  experience,  rather  than  by  a  desire  to 
add  breadth  or  culture  to  the  future  citizen 
and  producer.  Its  organization  in  the  United 
States  is  very  recent  and  still  incomplete  and 
unsystematized. 

In  a  century  the  United  States  has  changed 
from  a  country  of  less  than  10,000,000  people, 
essentially  agricultural,  in  1820,  to  a  complex 
Industrial  and  agricultural  nation  of  110,000,000, 
with  unmeasured  resources.  With  the  develop- 
ment of  a  complicated  factory  system  of  pro- 
duction, maditnes  took  the  place  of  much 
skilled  hand  labor,  and  the  old  apprentice  system 
for  training  workers  broke  down.  The  sub- 
stitution of  school  instruction  for  the  former 
shop  methods  of  training  young  workers  in 
this  country  grew  up  slowly  and  uncertainly, 
lagging  far  behind  European  provisions  for  in- 
dustrial training.  The  demand  for  some  form 
of  industrial  education  was  expressed  very 
early  in  the  period  of  the  "industrial  revolu- 
tion" in  the  United  States,  in  fact  before  the 
end  of  the  first  quarter  of  the  19th  century. 
But  up  to  1860  not  more  than  four  schools  were 
giving  instruction  in  applied  science  and  two  in 
agriculture.  (See  Education,  Acricultubal), 
The  movement  which  led  to  the  founding  of 
Rensselaer  Polytechnic  Institute  (q.v.)  in  1924 
was  later  supplemented  by  the  beginnings  of 
agricultural  education  in  the  foundation  of  in- 
stitutions like  the  Michigan  Agricultural  Col- 
lege <1857)  and  the  •Illinois  Industrial  Univer- 
sity* (now  the  University  of  Illinois),  The 
latter  was  the  result  of  afptations  of  the  Illinois 
Industrial  League  between  1850  and  1860  for 
the  purpose  of  "bringing  education  home  to  the 
people  of  the  State  —  the  great  industrial 
classes'  or,  in  more  concise  terms,  to  produce 
'thinking  laborers"  rather  than  'laborious 
thinkers*  The  passage  of  the  great  Morrill  act 
in  1862,  which  stands  to-day  as  the  most  im- 
portant Federal  le^slation  affecting  education, 
provided  Federal  aid  to  the  States  "for  the  en- 
dowment, support  and  maintenance  of  at  least 
one  college  whose  leading  object  shall  be  ...  to 
teach  such  branches  of  learning  as  are  related 
to  agriculture  and  the  mechanic  arts  ...  in 
order  to  promote  the  liberal  and  practical  educa- 
tion of  the  industrial  classes  in  the  several 
pursuits  and  professions  of  life,*  and  gave  the 
movement  for  industrial  and  technical  educa- 
tion its  greatest  impetus. 

While  nearly  all  of  the  51  institutions,  not 
exclusively  for  colored  students,  which  receive 
aid  as  land  grant  colleges,  started  with  the  idea 
of  preparing  young  men  and  women  for  agri- 
cultural and  mechanical  industries,  they  de- 
veloped, during  the  30  years  between  I8TO  and 
1900,  into  technical,  rather  than  industrial,  in- 
stitutions training  men  for  engineering  or 
tet^ological  professions.  On  the  other  hand 
the    16    institutions    exclusively    for    colored 
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students  still  devote  their  energies  mainly  to 
literary  instruction  and  to  training  in  both  aeti- 
culCure  and  the  mechanic  arts  and  not  at  all  to 
technical  education. 

Along  with  this  evolution  of  the  aim  and 
organization  of  the  land  grant  institutions, 
many  experiments  in  industrial  education  for 
both  men  and  women  were  tried  in  a  great 
variety  of  schools  and  courses  which  were  de- 
signed to  fit  students  for  immediate  betterment 
of  their  condition  as  wage  earners  and  inde- 
pendent producers.  Both  technical  and  indus- 
trial types  of  education  were  at  first  considered 
as  competitors  with  the  general  or  liberalising 
education  of  the  elementary  or  secondary 
schools ;  both  suffered  from  the  lack  of  spe- 
cially trained  teachers  and  of  a  body  of  organ- 
iied  and  tested  materials  for  instruction.  The  ne- 
cessity for  using  teachers  trained  in  the  old 
order  caused  maity  a  failure  but  ultimately  both 
types  have  been  recognized  as  auxiliaries  or 
supplements,  not  rivals,  to  the  older  types  of 
schools  and  both  now  receive  liberal  support  on 
the  same  basis,  namely,  the  common  differenti- 
ated service  of  the  whole  community  in  the 
promotion  of  an  industrial  efliciency  in  America 
equal  to  the  best  in  Europe  without  class  dis- 
tinction and  without  closing  the  door  of  oppor- 
tunity to  any  student. 

The^  cenletmial  exhibition  of  1876,  especially 
the  Russian  exhibit,  stimulated  the  introduction 
of  manual  training  or  manual  arts  into  the 
elementary  and  secondary  public  schools  of  the 
United  States.  (See  Manual  Tkaining).  The 
object  of  this  form  of  education,  however,  was 
not  the  production  of  marketable  material,  but 
the  traimng  of  the  pupil's  hand  and  eye,  as  well 
as  his  brain,  as  vitally  related  to  his  full  per- 
sonal development.  But  the  demands  of  the  in- 
dustries in  a  rapidly  expanding,  competitive 
order,  which  was  no  longer  provided  with  an 
apprenticeship  system,  could  not  be  met  by  this 
form  of  training,  and  institutions  sprang  up  to 
provide  varioits  forms  of  special  training  for 
vocations  like  agriculture,  carpentry,  cooking, 
iron-workiitg,  machine  work;  painting,  plumbing 
'  and  stenography.  By  1900,  144  manual  and  in- 
dustrial  training  schools  reported  to  the  United 
States  Bureau  of  Education  from  38  States 
and  Territories  showing  41,736  pupils  under  in- 
struction. From  1900  to  1917  the  number  of 
schools  devoted  primarily  to  industrial  and  trade 
education  greatly  increased,  both  through  taX' 
support  and  through  private  foundation  on  a 
generous  scale,  for  example,  the  Dunwoody  be- 
quest of  approximately  $3,000,000  for  the  Dun- 
woody  Institute  for  free  instruction  in  indus> 
trial  and  mechanic  arts  for  the  youth  of 
Minneapolis  and  Minnesota,  a  worthy  successor 
in  the  long  line  in  which  Girard  College  (q.v.) 
was  a  pioneer.  In  1917  public  and  private  high 
schools  to  the  number  of  2,610  reported  130,734 
students  in  technical  and  manual  training 
courses.  Three  thousand  five  hundred  and 
ninety  schools  reported  260,413  students  in  com- 
mercial courses  and  145,727  students  in  courses 
in  domestic  economy.  In  the  same  year,  912 
private  commercial  schools  or  business  colleges 
enrolled  192,388  students. 

The  following  courses  of  instruction  in 
Wentworth  Institute,  opened  in  Boston  in  1911 
as  a  purely  industrial,  endowed  school  "for  the 
purpose   of    furnishing   education   in   the    me- 


chanical arts,"  will  illustrate  the  scope  and 
method  of  an  extremely  and  immediately  prac- 
tical type  of  industrial  education  confinnl  to 
building  and  manufacturing  and  to  printing  and 
graphic  arts.  Admission  to  the  one-year  day 
course  is  open  to  students  "at  least  16  years  of 
age  .  .  .  thoroughly  in  earnest' ;  to  the  two- 
year  day  courses,  to  those  who  pass  examina- 
tions in  arithmetic  and  English.  One-year  day 
courses  are  offered  in  carpentry  and  building, 
electric- wiring,  plumbing,  machine- work,  pat- 
tern-making, foundry  practice,  forging,  harden- 
ing and  tempering.  The  weekly  schedules  for 
three  terms  in  the  course  in  machine-work  calls 
for  20  hours  of  shop  practice  in  machine-tool 
work,  machine  construction,  bench-work  and 
tool-making;  6  hours  of  mechanical  draftii^ 
and  blue-print  reading;  9  hours  of  practical 
mechanics,  materials  of  construction,  power 
transmission,  etc. ;  5  hours  of  practical  mathe- 
matics, machine  ^op  computations.  The  two- 
year  day  courses  are  for  persons  who  wish  to 
become  master  mechanics,  foremen,  etc.,  and 
provide  instruction  in  machine  construction  and 
tool  design,  electrical  construction,  steam  and 
electrical  power  {ilant  practice,  foundry  manage- 
ment and  operation,  and  architectural  construc- 
tion. Evening  shop  courses  are  provided  for 
persons  employed  during  the  day,  and  are 
selected  from  uie  list  just  given,  together  with 
tool-making,  foundry  chemistry  and  advanced 
plumbing;  evening  technical  courses  are  for 
persons  employed  in  building  and  manufactur- 
ing industries  and  give  instruction  in  practical 
mathematics,  mechanical  drawing,  machine 
design,  architectural  drawing,  architectural  de- 
sign, practical  mechanics,  reinforced  concrete 
and  modern  fireproof  building,  applied  elec- 
tricity, care  and  operation  of  steam  boilers  and 
engineering.  There  are  also  day  and  evening 
courses  in  printing  and  graphic  arts,  including 
typographic  printing  and  composition,  block 
printing  and  etching.  Similarly  detailed  curri- 
cula would  be  found  in  specialized  sdiools  in 
cities  like  Lowell,  Mass..  where  textile  industries 
predominate,  and  Scranton,  Fa,,  in  the  mining 

Another  form  of  industrial  education  is 
found  in  the  101  State  industrial  schools,  which 
reported  in  1916  36,976  males  and  9,567  female 
students  learning  some  trade  or  occupation.  Of 
the  type  wholly  supported  by  the  State  are  the 
Iowa  Industrial  School  for  Boys  and  the  New 
Jersey  State  Home  for  Boys;  of  the  co-opera- 
tive type,  privately  managed  but  subsidized  by 
the  State,  for  the  care  and  instruction  of 
orphans  and  delinquents,  is  the  Roman  Catholic 
Home  of  the  Good  Shepherd  in  New  York, 
in  which  girls  are  prepared  for  various  occu- 
pation s. 

Still  another  important  group  of  schools 
for  industrial  education  is  that  tor  special 
groups  or  races,  as  schools  for  negroes  and 
Indians,  The  increase  of  industrial  facili- 
ties in  colored  schools,  however,  has  not 
been  equal  to  that  in  white  institutions. 
Among  the  most  notable  of  these  industrial 
schools  is  the  Hampton  Normal  and  Agri- 
cultural Institute  of  Virginia,  opened  in  1868 
under  the  great  leadership  of  Gen,  S,  'C. 
Armstrong  for  training  of  negroes  in  academic, 
industrial  and  agricultural  subjects.  The  insd- 
tution  has  national  recognition  ^as  a  pioneer  in 
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the  development  of  the  edtiational  value  of 
manual  labor  and  in  the  correlation  of  academic 
subjects  with  industrial  training."  An  ofFshoot 
or  imitator  is  the  Tuskegce  Nonnal  and  In- 
dustrial Institute  of  Alabama  ^.v.),  built  up, 
under  the  leadership  of  Booker  T.  Washington, 
from  nothing  to  a  plant  and  endowment  worth 
H000,000,  an  attendance  of  nearly  1,400,  and  a 
teaching  staff,  all  colored,  of  184.  These  two 
have  been  followed  in  some  degree  by  the  16 
land  grant  schools  for  negroes  and  by  more  than 
200  smaller  institutions  scattered  atl  over  the 
South.  One  hundred  and  sixty>three  coimties 
in  Southern  States  provide  coimty  industrial 
teachers.  Washington,  D.  C,  Charleston,  S.  C. 
and  Columbus,  Ga.,  are  the  only  cities  which 
maintain  industrial  schools  for  negroes.  Im- 
portant among  the  109  boarding  schools  under 
Federal  management,  for  the  general  and  in- 
dustrial education  of  Indians,  are  the  Indian  In- 
dustrial School  of  Carlisle,  Pa.,  The  Haskell 
Institute  of  Lawrence,  Kan.,  and  Sherman 
Institute,  Riverside,  Ca!.,  in  all  of  which  the 
industrial  element  is  kept  strongly  predominant. 
Other  forms  of  industrial  education  in  proc- 
ess of  organization  and  standardization  are 
the  special  schools,  continuation  schools  and 
corporation  schools  for  workers  in  service. 
The  motto  of  these  schools  is  "Iicam  while 
earning,  and  earn  while  learning."  Thqr  are 
conducted  as  day  schools,  evening  schools  ' 


nal  work,  (2)  the  prolongation  of  the  period  of 
education  for  those  who  would  otherwise  not  go 
to  school  at  all,  (3)  the  increased  efficiency 
of  the  student  in  his  present  position,  (4),  the 
discovery  for  each  student  of  the  kind  of  work 
for  which  he  is  best  fitted.  The  lower  Age 
limit  for  all  of  these  schools  is  14  years.  The 
co-operation  between  school  and  employer  takes 
varymg  forms.  In  some  instances  the  student 
'  is  detailed  from  his  regular  task  to  the  school 
for  certain  hours  on  his  employer's  time;  in 
other  cases  instruction  is  in  the  shop  with  the 
aid  of  a  paid  instinictor  in  addition  to  the  shop 
superintendent.  In  still  others  like  the  recent 
•vestibule  schools'*  the  employee  is  intensively 
trained  for  a  brief  period  before  admission  to 
the  regular  service  of  the  employer,  Twenty- 
four  big  corporations  in  1917  had  special  train- 
ing schools  for  men  in  preparation  lor  service 
of  the  corporation,  the  largest  of  these  schools 
being  that  of  the  General  Electric  Company, 
which  admits  250  to  300  college  men  per  year 
fur  a  training  period  of  12  to  15  months.  In  a 
similar  manner  the  American  Bridge  Company 
I  about  60  college  men  per  year  for  a 


years  in  length.  The  Boardman  Apprentice 
Shops,  part  of  the  public  school  system  of  New 
Haven,  Conn.,  provides  industrial  education  in 
co-operation  with  cor^rations  in  that  city  on  a 
plan  providing  (or  eight  hours  of  instruction 
per  day,  5j4  days  per  week,  and  50  weeks  of 
the  year  for  a  two-year  period,  approximately 
one-quarter  time  being  devoted  to  academic  sub- 
jects and  three-quarters  to  actual  trade  practice 
under  the  instruction  of  skilled  mechanics  for 
the  production  of  salable  articles.  In  some  cases 
in  this  school,  as  in  others,  the  boys  in  pairs 
alternate   between   school   and  the   factory  in 


1  the 
,  e  sig- 

nificance of  this  form  of  industrial  education 
is  attested  by  the  formation  of  the  National  As- 
sociation of  Corporation  Schools  in  1913,  which 
had  in  1917  104  company  members,  including 
such  corporations  as  the  Atchison,  Topeka 
and  Santa  Fe  Railway,  which  reported  37  rail- 
way shop  schools  for  apprentices;  the  American 
Telephone  and  Telegraph  Company  and  the 
International  Harvester  Company, 

The  incorporation  of  industrial  or  vocational 
education  into  the  State  systems,  with  provision 
for  State  subsidies  to  vocational  or  industrial 
schools,  had  been  provided  for  in  10  States  in 
1916:  Massachusetts  (Department  of  Vocational 
Education),  New  York  (Division  of  Agricul- 
tural and  InduBtr^l  Education),  Connecticut 
(State  Superintendent  of  Trade  Education), 
Pennsylvania,  Wisconsin,  New  Jersey,  Indiana, 
California,  New  Mexico  and  Maine. 

The  movement  for  industrial  education 
received  iu  greatest  recent  reinforcement  in 
the  passage  of  the  so-called  Smith-Hughes  Act 
of  Congress,  23  Feb.  1917  «to  provide  for  the 
promotion  of  vocational  education ;  to  provide 
tor  co-operation  with  the  States  in  promotion  of 
snch  education  in  agriculture  and  the  trades 
and  industries;  to  provide  for  co-operation  with 
the  Stages  in  the  preparation  of  teachers  of  vo- 
cational subjects,*  which  made  an  initial  appro- 
priation in  1917  of  $1,860,000  to  be  gradually 
mcreased  to  an  annual  grant  of  $7,367iO0O  after 
1926,  The  allotments  to  the  States  for  the 
various  purposes  of  the  act  are  made  in  the 
proportion  which  the  rural,  urban  and  total 
population  of  each  State  bears  to  the  corre- 
sponding totals  for  the  United  States,  the  allot- 
ments to  be  administered  through  State  boards 
in  accordance  with  plans  approved  by  the 
Federal  Board  for  Vocational  Education, 

Bibliography. — Annual  Reports  of  the  Com- 
missioner of  Education  (especially  chapters  on 
'Vocational  Education*)  ;  Bulletins  of  Bureatt 
of  Education  (especially  1916,  No.  39,  "Negro 
Education,"  2  vols,);  Bulletins  of  the  Federal 
Board  for  Vocational  Educatipn  (especially  No, 
1,  "Statement  of  Policies*)  ;  Annual  Reports  of 
the  National  Society  for  the  Promotion  of  In- 
dustrial Education;  The  Report  of  the  Com- 
mittee on  Industrial  Education.  American  Fed- 
eration of  Labor  (Sen.  Doc.  No,  36,  2d  sess., 
62d  Congress,  1912)  ;  Reports  of  the  meetings 
of  the  National  Association  of  Corporation 
Schools, 

Keitoric  C,  Babcock, 
Dean    of    the    College    of    Liberal    Arts    and 
Sciences,   University  of  Illinoi: 

EDUCATION,  Junior  High  SchooL  See 
Junior  High  Schoou 

EDUCATION,  Kindergarten.     See  Kin- 


EDUCATION,  MedicaL  See  Medical 
Education, 

EDUCATION,  Moral.  InslructioD  in 
morals,  whether  merely  informally  by  parents 
or  formally  by  teachers,  dates  from  earliest 
antiquity.  This  is  true  largely  because  of  the 
nature  of  the  subject,  for  morals,  strictly  de- 
fined, comprise  as  subjects  the  custome 
(Latin  mores),  laws  and  precepts  which  have 
grown  np  am<mg  a  tribe,  peo^  or  race. 
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Out  of  this  kind  of  moral  iDstnKtion  grew 
uiother  which  went  beyond  a  content  which 
had  only  included  those  things  as  moral  which 
were  customary.  This  new  kind  of  teaching 
questioned  certain  moral   standards  which  had 

Kiwn  up  and,  taking  a  more  advanced  ground 
n  that  which  made  mere  custom  determine 
a  moral  standard,  declared  that  certain  rules 
of  conduct  should  be  followed  because  they 
were  better  than  custom.  The  determination 
of  what  was  better  was  generally  arrived  at 
by  the  experience  of  rcaliring  that  a  con- 
(Mmned  custom  was  detrimental  to  general 
physical  or  mental  welfare. 

Moral  instruction  along  this  higher  plane 
became  most  prominent  among  the  Hebrews 
amd  the  Gredcs,  was  carried  on  by  the  Romans 
and  has  continued  down  to  our  own  day. 

It  was  quite  natural  fhat  from  earliest 
times  moral  instruction  should  become  closely 
interwoven  with  religion  and  the  derey.  The 
latter  as  a  class  were  the  preservers  otcustom 
and  the  speculative  philosophers  on  improve- 
menL  Great  moral  teachers  other  than  the 
clergy  did  arise  and  brought  about  what  were 
sometimes  considered  ereat  revolutions  in 
moral  ideals,  but  generally  throughout  ancient 
and  medieval  times  the  dominating  import- 
ance of  religion  and  the  priesthood  made  the 
reUgious  organization  the  determining,  factor 
in  moral  instruction.  Particularly  in  the  Mid- 
dle Ages  the  close  association  of  education 
with  ecclesiastical  institutions  made  the  clergy 
the    almost    sole   teachers   of    morals. 

Beginning  with  the  Renaissance  and  the 
Reformation  there  began  to  grow  almost  im- 

Erceptibly  and  very  gradually  a  separation 
tween  religion  and  education  which  has  cul- 
minated in  their  practically  absolute  divorce  in 
the  public  schools  of  France  and  the  United 
States.  In  the  course  of  this  long  movement 
moral  instruction  largely  remained  in  the  hands 
of  the  churches,  as  those  in  control  of  state- 
supported  schools  felt  that  because  of  the 
variety  of  religious  sects  no  form  of  religion 
should  be  taught.  The  close  connection 
hitherto  existing  between  the  teaching  of  reli- 
gion and  the  teaching  of  morals,  and  a  feeling 
:  difficult  to  separate, 
"     "  ■    '       the  ■ 

e- supported 
institutions. 

la  countries  like  England  and  Prussia, 
where  the  church  and  state  maintained  and 
still  maintain  a  close  relationship,  and  the 
public  schools  are  still  strongly  under  the  reli- 
^ous  influence  of  the  Church,  moral  instruc- 
tion was  continued.  The  tendency  to  drop  it 
from  the  state- supported  schools  of  the  former 
country  led  in  1W6  to  the  formation  of  the 
Committee  on  Moral  Instruction  and  Training 
in  Schools  for  work  both  in  the  United  King- 
dom and  in  the  United  States. 

In  France  the  government  in  1882  put  into 
operation  a  course  of  study  in  morals  for  use 
in  the  public  schools.  In  the  United  States 
die  Religious  Education  Association,  organized 
in  1903,  has  begun  an  agitation  for  the  intro- 
duction of  moral  instruction  in  the  public 
sdiools  and  its  efforts  have  been  seconded  by 
a  recently  established  {19tl>  National  Insti- 
tution for  Moral  Instruction  with  headquarters 
at  Washington,  D.  C. 

These  movements  in  the  United  States  have 


had  paniculaT  refcrmce  to  the  puUic  schools. 
Schoob,  conducted  by  or  in  conjunction  with 
churches  or  religious  sects,  and  ethical  culture 
societies,  and  many,  though  not  all,  private 
schools,  consciously  attempt  to  give  moral  in- 
struction.   The  colleges,  generally  speaking,  the 


way  with  moral  instruction. 

The  problem  presents  great  difficulties  par- 
ticularly in  the  United  States.  The  hetero- 
geneous character  of  the  school  population, 
comprising  as  it  does  children  from  scores  of 
different  peoples  foreigii  to  each  other  in  lan- 
guage, religion,  institutions  and  moral  ideals, 
makes  it  extremely  difficult  to  get  a  common 
meeting  ^ound.  A  course  of  study  in  morals 
comparatively  easy  to  carry  out  in  a  New  Eng- 
land or  Southern  village,  where  all  of  the 
people  are  of  a  common  ancestry  for  genera- 
tions, encounters  unexpected  difficulties  in  New 
York  city.  A  course  now  used  in  France,  for 
example,  can,  in  some  particulars,  be  shown 
to  be  ill  adapted  to  the  United  States. 

Again,  the  teachers,  though  all  i^reed  that 
something  along  the  lines  of  moral  instruction 
ought  to  be  done,  are  in  no  agreement  at  all 
as  to  how  it  should  be  done.  Those  who 
believe  diat  formal  lessons  in  morals  with  a 
definite  allotment  of  school  time  ought  not  to 
be  given  seem  to  be  in  a  majority.  They  fe«l 
diat  some  su^estive  course  of  study  ought  to 
be  drawn  up  so  that  teachers  woeld  be  enabled 
to  ^ve  training  in  character  and  morals  in 
conjunction  with  the  studies  already  in  the  cur- 
riculum, particularly  those  of  English,  history 
and  civics.  They  feet,  however,  that  each 
stody  may  be  made  to  answer  the  purpose,  when 
skilfully  and  deftly  handled,  and  that  every- 
thing in  connection  with  school  life  should 
b(  utilized :  the  playground,  sports,  the  assem- 
bly, the  school  city,  self-government,  dramat- 
ics, pHfeants,  home  visits,  parents'  meetings, 
etc.  They  lay  emphasis  on  the  personality  of 
the  teacher  and  on  the  necessi^  that  normal 
schools  and  other  teacher  training  agencies 
are  under,  to  develop  teachers  who  will  exer- 
cise a  good  influence  on  pupils  by  their  person- 
ality, spirit  and  example.  They  also  urge  that 
those  who  employ  teachers  should  place  the 
element  of  personality  more  strongly  to  the 
fore  than  formerly. 

The  teaching  body  as  a  whole  may  be  said 
to  be  passive  with  reference  to  moral  instruc- 
tion. Though  perhaps  acknowledging  its 
worth  they  are  willing  to  do  nothin|[  active  to 
bring  it  into  the  course  of  study.  Some  meet- 
ings of  the  National  Education  Association 
(1907  and  after)  have  had  papers  read  upon  it 
and  they  have  met  with  a  favorable  reception. 
In  some  communities  the  courses  of  study  in 
the  elementary  schools  point  out  the  opportn- 
nity  for  giving  moral  instruction,  but  uiis  is 
not  general, 

A  considerable  negative  element  is  found 
which  doubts  the  utility  of  moral  instruction. 
Members  of  this  group  maintain  that  it  can- 
not be  shown  that  the  moral  condition  of  the 
people  in  cotmtries  where  religious  and  morvl 
mstruction  is  given  is  any  higher  than  in  the 
United  States,  They  say  that  it  cannot  be 
shown  that  the  graduates  of  church  and  private 
schools,  where  more  or  less  formal  moral  in- 
struction   is   given,   are  superior  to   those  o{ 
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the  public  Mhodi,  where  virtuiJly  no  or  v«ry 
Itifafniel  initruetioti  ii  found.  They  maintain 
that  it  li  only  through  the  pcrionil  influence 
Of  the  ttrHchei-  that  goad  rctulti  Are  obtained 
and  thai  all  efforts  should  be  difwtsd  toward 
the  preparation  of  the  teachers.  They  leetn 
to  overlook,  however,  the  fact  that  the  teacher 
is  an  out^owth  of  the  boy  or  nrl,  and  that  to 
^t  effective  teachers  a  system  oi  moral  instruc- 
tion for  the  children  is  necessary,  as  the  pupil 
of  to-day  is  the  teacher  of  to-morrow.  In 
spite  of  this  negative  attitude  on  the  part  of 
some  the  outlook  at  present  is  that  courses  of 
study  for  morals  and  character  building  will 
have  a  great  growth  in  the  future.  See  ETHICS ; 
and  related  topics  on  Educatiok. 

BiblloEnphy.— Griggs,  E.  H..  'Moral  Edu- 
cation' (pp.  2g7-~34t):  Martin,  E.  G.,  'Moral 
Training  of  the  School  Child';  Rugfa,  C.  E., 
and  others,  'Moral  Training  in  die  Public 
Schools' ;  Sadler,  M.  E.,  'Moral  Instruction 
and  Training  in  ScJiools  in  Great  Britain  end 
Ireland>  (Vol.  I,  pp.  48(M89) ;  and  'Schools  of 
Other  Countries)  (Vcrf.  II,  pp.  351-369) ;  Na- 
tional Education  Association,  indexes  to 
volumes  of  Proceedings ;  Rriigious  Education 
Association,  Index  to  all  publications  to  1909 — 
see  under  Schools,  Morals,  etc.,  and  particn- 
larly  Vol.  Ill,  pp.  137-146;  South  Dakou  Edu- 
cation Association,  'List  of  Books  Useful  in 
Oaas   Work.> 

Jahbs  Suluvan. 
Stttte  Hutorion,  The  State  Education  Depart- 
mtnt,  Albany,  N.  ¥. 

EDUCATION.  National  Svatema  of.  The 
system  of  education  maintainea  by  any  nation 
must  be  the  result  of  three  groups  of  factors; 
<1)  a  gnap  of  national  ideals;  (2)  a  ^oun  of 
fundamental  conceptiims  of  the  relationsHps 
of  cititens  in  their  economic,  political,  social 
and  religious  activities,  and  <3)  an  accepted 
attitude  toward  childhood  and  a  group  of  ac- 
cepted views   with   reference   to  the  nature   of 


formulated, —  the  result  of  a  pbilosojAy  of 
life,  consciously  worked  out  in  a  more  or  less 
scientific  way.  The  first  two  groups  of  factors 
are  most  influential  in  determining  a  nation's 
educational  aim  and  in  guiding  the  selection  of 
the  content,  or  material  to  be  taught;  the 
second  and  third  groups  contribute  most  to  the 
form  of  organiiaUMi  perfected  for  carrying 
on  educational  work;  to  the  third  group  we 
look  for  the  explanation  of  the  methods  of 
instruction  employed.  In  order  to  fully  under- 
stand a  nation's  education,  then,  there  must  be 
taken  into  account  facts  with  reference  to  its 
history,  industrial  life,  government  —  partic- 
ularly in  its  legislative  and  administrative 
phases  —  temperament  of  the  people,  organiza- 
tion of  society,  religion,  and,  finally,  tne  de- 
gree to  which  scientific  principles  have  been 
developed  and  applied  to  problems  of 
education. 

Such  completeness  is  impossible  here.  With 
these  facts  in  mind,  however,  wc  may  in  a 
general  way  characterize  the  leading  national 
educational  systems  of  the  present  t>y  present- 
ing their  most  prominent  characteristics  and  in- 
dicating the  conditions  upon  which  they  de- 
peud.  France,  Germany  and  Great  Britain,  be- 
cause pf  ibcir  size  and  unportwtce,  deserve  the 


fullest  treatment.  We  shall  treat  them  first, 
following  with  very  brief  sketches  of  other 
European  nations,  then  of  the  two  principal 
nations  of  the  far  east,  China  and  Japan,  and 
finally,  of  Latin -American  countries. 

France. —  France  possesses  a  national  sys* 
lem  of  education  in  the  truest  sense.  Its  most 
marked  characteristic  is  centralization.  Polit- 
ically, the  country  is  made  up  of  89  "depart- 
ments,* each  under  a  nrefect  appointed  by 
the  President,  a  small  advisory  council  and  a 
general  council  of  elected  membws.  Each  de- 
partment is  divided  and  subdivided  again  into 
'arrondissements,*  'cantons*  and  'communes.* 
For  educational  purposes  the  country  is  marked 
off  into  17  "academics.'  The  authorities  in 
all    these   divisions,    both   political    and   educa- 


Soroe  of  the  characteristics  of  the  system  i 
suiting  from  these  laws  are  (1)  opportunity 
for  free  elementary  education:  (2)  compulsory 
attendance;  (3) .  absence  of  religious  mstruc- 
tion  in  public  schools;  (4)  required  instruc- 
tion in  morals;  (5)  a  completely  organized 
system  of  normal  schools;  (o)  recof^tion  of 
teaching  as  State  service  and  provisioo  for 
teachers'  pensions. 

Administration  centres  in  a  government  de- 
IMrtment  under  a  Minister  of  Public  Instruc- 
tion. Assisting  him  are  four  directors;  one 
each  for  elementary,  secondary  and  higher 
education  and  one  for  accounts,  under  each 
of  whom  are  a  number  of  bureaus  with  special 
functions.  In  each  academy  except  Paris  a 
rector  has  charge  of  educational  affairs  in 
general,  though  prefects  hire  elementary 
teachers  on  recommendation  of  academy  in- 
spectors, and  certain  other  affairs  are  left  to  a 
departmental  council  of  teachers,  inspectors 
and  general  cotmcillors.  In  the  academy  of 
Paris  the  Minister  is  nominally  rector,  but  a 
vice- reel  or  performs  the  duties  of  the  office. 
Inspection  of  the  system  is  organixed  to  the 
last  detail.  For  example,  in  case  of  primary 
education  there  are  general^  academy,  depart- 
mental and  arrondissement  mspectors,  each  of 
whom  must  possess  special  qualifications. 

"  Instruction  may  begin  at  a  very  early  age 
in  the  maternal  schools  {icoles  malernellei) , 
where  children  from  two  to  six  years  of  age 
attend.  Infant  classes  for  children  from  five 
to  seven  years  are  provided  in  some  places. 
Schools  of  primary  and  secondary  grade  are 
not  closely  co-ortUnated.  The  former  are 
practical  and  are  directed  toward  life  work: 
the  latter  (the  lycies  and  coUkges)  are  pointed 
more  in  the  direction  of  higher  training. 

Lower  primary  schools,  adapted  to  fit  the 
compiilsory  school  period  (ages  6  to  13),  are 
organized  wherever  possible  as  elementary,  in- 
termediate, and  higher  grades.  The .  funda- 
mental elementary  subjects  are  taught,  stress 
is  put  upon  manual  work,  and  the  teaching  of 
morals  b  compulsory.  Special  classes  are 
organized  in  many  places  for  backward  and 
subnormal  children.  Where  necessity  warrants 
it,  books,  pencils  and  c-\[en  food  are  provided. 
Supplementing  the  primary  instruction  de- 
scribed above  are  various  courses.  There  are: 
(1)  the  "supplementary  courses*  {cours  com- 
pUmenlaire)  provided  in  some  places ;  (2)  the 
"higher  ]>rimary  school,"  which  is  a  separate 
school   with  a  practical  course;    (3)    profcq-^ 
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sional  schools  offenne  special  in: 
agriculture ;  and  (4)  conrinuation  schools 
which  are  somewhat  similar  to  the  evening 
classes  in  American  cities. 

A  normal  school   for  each  sex  in  each  de- 

Krtmenl,  except  where  departments  are  ai- 
sled to  combine  their  efforts,  provides  a  three- 
year  course  for  training  elementary  teachers. 
The  work  includes  theoretical  pedagogy  and 
practice  teaching.  A  higher  normal  for  men 
and  one  for  women  are  provided  for  the 
preparation  of  teachers  to  supply  the  depart- 
mental normals. 

Secondary  instruction  is  given  in  the  state 
institutions  called  lycees,  and  in  the  communal 
colleges,  which  may  receive  state  aid.  Both 
may  charge  tuition  fees.  They  admit  boys  at 
the  age  of  10  or  II  years  and  give  courses  of 
seven  years.  Most  have  preparatory  schools  for 
boys  under  10  associated  with  them,  so  they  do 
not  draw  their  attendance,  ordinarily,  from 
the  primary  schools.  The  first  'cycle*  of  four 
years  is  arranged  to  allow  a  chmce  of  a  classi- 
cal course  or  a  modern  language  and  science 
course.  The  second  "cycle*  of  three  years 
offers  four  possibilities:  (1)  a  Greek-Latin; 
(2)  a  Latin-modem  language;  (3)  a  Latin- 
sdence,  and  (4)  a  science-modem  language 
course.  Completion  of  any  course  of  the  four 
gives  a  baccalaureate  degree.  Teachers  in 
these  institutions  must  have  special  training 
along  both  academic  and  peda^gical  lines. 
Secondary  instruction  for  girls  is  carried  on 
in  lycfes  and  colleges  for  girls,  but  the  course 
is  of  five  years  instead  of  seven.  They  too 
have  their  own  preparatory  schools. 

For  higher  education  a  university  has  been 
eslablishea  in  each  of  15  of  the  academies,  but 
they  do  not  all  have  the  complete  four  facul- 
ties. Appropriate  degrees  for  higher  work  are 
given  in  the  name  of  the  state.  There  are  also 
some  special  institutions,  among  which  are  the 
College  de  France,  which  dates  from  1530,  cer- 
tain private  institutions,  and  some  "free  facul- 
ties" of  the  Roman  Catholic  Church.  Private 
institutions  may  not  take  the  name  of  univer- 
sity. 

Great  Britain  and  Ireland.— England, 
Scotland  and  Ireland  may  best  be  treated  in 
a  group  because  all  are  more  or  less  directly 
under  the  control  of  Parliament  and  all  receive 
contributions  from  parliamentary  money  g^^nts. 
Let  us  take  them  up  in  the  order  given  above. 

England's  education  is  best  understood  when 
approached  from  the  historical  viewpoint.  Its 
organization  has  been  slow  and  only  in  recent 
times  has  begun  to  warrant  the  use  of  the  term 
•system.*  The  leading  universities  and  some 
of  the  secondary  schools  are  several  centuries 
old,  and  still  maintain  curricula  which  suggest 
the  Renaissance.  They  have  always  been  the 
fitting  schools  for  the  best  classes  of  English 
society.  For  a  long  period  the  education  of 
the  common  people  was,  in  accordance  with 
accepted  views,  the  business  of  the  Church. 
Schools  were  controlled  by  ecclesiastical  au- 
thorities. Two  or  three  centuries  of  change 
along  industrial,  social  and  political  lines,  how- 
ever, brou^t  a  change  of  view.  Education 
began  (o  be  thought  of  as  the  business  of  the 
Stale,  as  is  shown  by  various  bills  presented 
in  the  Pariiament,  appropriations  ana  the  a_p- 
pointment  of  a  special  committee  for  adminis- 
tering- educational  grants.    But  the  first  of  a 


series    of    really   efFectiTc   measures    was    the 
educational   act   of    1870. 

Under  this  act,  existing  voluntarily  estab* 
lished  denominational  schools  were  to  be  recog- 
nized as  public  elementary  schools  and  receive 
apportionments  from  parliamentary  grants  on 
condition  that  they  (I)  conform  with  r^ula- 
lions  of  the  education  department,  (2)  submit' 
to  government  inspection,  and  (3)  reserve  reli- 
gious instruction  lor  hoi 


r  hours  outside  those  of  the 


but  could  not  share  __. 
provided  further  for  a  scfioal  in  every  district 
not  already  supplied,  provided  the  electors  re- 
quested it  Such  a  school  was  to  be  established 
by  a  local  elective  school  board,  and  came  to 
be  designated  a  "board  school.'  It  mig^t,  on 
meeting  government  requirements,  receive  sup. 
port  from  both  parliamentary  grants  and  local 
taxes.  Thus  was  laid  the  foundation  upon 
which  has  been  built  England's  dual  system  of 
schools,  supported  by  moneys  from  fees,  en- 
dowment incomes,  parliamentary  grants  and 
local  taxes.  A  sununary  of  some  of  the  most 
important  characteristics  resulting  from  legisla- 
tion since  1870  would  include  (1)  compulsory 
attendance;  (2)  abolition  of  fees  for  elemen- 
tary instruction  and  provisions  for  free  tuition; 
(3)  the  right  of  voluntary  (denominational) 
schools  t"   — ''-' '"   '""  '■-'■■       -■■ 


of  a  central  board  of  education;  (5)  elimina- 
tion of  local  boards  and  placing  of  local  school 
affairs  in  the  hands  of  the  *couniy  councils*  j 
(6)  extension  of  government  support  and  In- 
spection to  include  secondaty  schools  of  all 
classes.  Government  schools  are  now  called 
"provided*  schools,  while  others  are  called 
■nonprovided*  schools.  Supervision  is  left  to 
supervisory  boards,  and  in  case  of  'nonpro- 
vided* schools  a  majority  of  the  members  may 
represent  the  Church  under  which  the  schools 
were  established.  Secularization  is  therefore 
not  complete. 

In  the  elementary  schools,  the  lower  grades, 
or  'infant  schools,"  for  children  of  five  or  less 
to  eight  years  of  age,  lead  up  from  play  exer- 
cises to  easy  reading,  writing  and  number  work. 
Upper  grades,  for  ages  8  to  15,  carry  work 
in  the  usual  elementary  subjects.  Additional 
classes  for  vocational  training  may  be  organ- 
ized under  certain  conditions.  Where  a  need 
tor  them  exists,  'hi^er  elementary  schools*  of 
three  grades  may  be  established  for  the  continu- 
ance of  instruction  along  the  lines  of  elemen- 
tary subjects  with  special  vocational  training 
added.  Children  who  attend  must  be  12  years 
old  and  must  have  completed  at  least  two  years 
of  elementary  school  work.  TIict  may  not  re- 
main after  completing  the  third  year  of  the 
course  nor  after  attaining  the  age  of  16,  except 
to  complete  a  grade. 

Technically,  among  secondary  schools  '  are 
included  all  day  and  boarding  schools  main- 
taining courses  of  wider  scope  and  more  ad- 
vanced degree  than  elementary  schools  and  at- 
tended by  scholars  up  to  and  beyond  the  age  of 
16,  Pupils  may  enter  as  early  as  the  age  of 
eight  or  nine.  These  schools  may  charge  fees 
but  also  receive  parliamentary  aid  on  meeting 
government  requirements.  Breadth  of  training 
IS  insisted  upon  and  Latin  may  be  omitted  front 
the  course  onlv  with  the  consent  of  the  school 
board.    Considerable  variation  in  organintion 
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and  means  of  support  exists.  The  best  known 
typ«s  are  ihe  classical  "grammar  schools"  and 
"public  schools,'  many  of  which  rest  .upon  very 
old  endowments.  ("Public  school"  does  not 
mean  free  to  the  public.  It  is  the  desiniation 
foe  secondary  boarding  schools'  like  Rugby, 
Harrow,  etc.).  These  schools  fit  boys  from  the 
best  classes  of  society  for  the  university.  Sec- 
ondary schools  for  girls  are  very  modem  insti- 
tutions. During  the  last  few  decades  many 
have  been  established  with  financial  foundations 
and  study  courses  similar  to  those  in  institu- 
tions for  boys. 

Elementary  and  secondaiy  schools  are  not 
closely  co-ormnated.  Most  children  who  attend 
the  broader  secondary  schools  prepare  under 
tutors  or  in  special  preparatory  scnools,  then 
enter  at  an  early  a«e.  Some  pupils  go  from 
elementary  to  the  secondary  schools,  but  the 
number  is  small,  and  there  has  been  oflictal  ex- 
pression of  the  opinion  that  preparation  in  ele- 
mentary schools  for  transition  to  the  secondary 
is  a  "subsidiary  object'  When  made,  the 
transition  should  be  early,  not  at  the  end  of  the 
course.  That  is  to  say,  the  two  groups  of 
schools  diSer  in  aim  and  are  designed  to  meet 
the  needs  of  different  classes  of  society.  Most 
children  who  go  through  and  beyond  the  ele- 
mentary schools  enter  day  or  evening  continu- 
ation schools  or  vocational  or  technical  schools. 
Universities,  university  colleges  and  higher 
technical  and  profession^  schools  provide  for 
advanced  traiiung.  They  are  not  free  institu- 
tions, but  may  receive  government  financial  aid. 
Teachers  in  secondary  schools  usually  come 
from  the  universities.  Hementary  teachers  get 
their  training  through  a  kind  of  apprenticeship 
known  as  *pupil  teacher  training,"  or  by  a 
method  of  "student  teacher  trainii^"  in  which 
secondary  training  to  the  age  of  16  or  17  is 
followed  by  a  year  of  practical  work  and  one_  to 
four  years  in  teacher  training  colleges  which 
are  maintained  in  connection  with  universities 
or  may  be  established  by  county  or  city  councils. 
Scotland's  education  is  under  supervision  of 
a  separate  board  of  education,  with  committees 
for  secondary  education  in  large  educational 
districts  and  local  elective  school  boards.  Ele- 
mentary education  is  generally  free.  Compul- 
sory attendance  is  demanded  of  children  be- 
tween the  ages  of  5  and  14.  Practically  all 
types  of  schools  may  receive  parliamentary  aid 
on  compliance  with  government  standards. 

Primary  schools  (infant,  junior  and  senior 
divisions)  carry  the  child  to  the  age  of  12, 
when  a  'qualifying  examination"  is  given.  Be- 
yond diis  he  may  enter  a  supplementary  course 
or  he  may  begin  an  intermediale  course.  The 
latter  is  a  kind  of  lower  secondary  course  of 
three  years,  broader  in  scope  than  the  primary 
and  includmg  a  foreign  language.  On  com- 
pleting it  a  cnild  receives  an  mtermediate  cer- 
tificate. A  secondary  school  parallels  the  inter- 
mediate course  and  adds  two  more  years,  and 
may  give  a  choice  of  more  than  one  course. 
On  completing  such  a  course  a  child  receives 
a  'leaving  certificate.''  ffigher  training  is 
^ven  in  the  universities  and  technical  institu- 


Teachers  prepare  under  the  direction  of 
committees  for  the  training  of  leadiers,  of 
which  there  are  four,  and  must  take  work  in 
both  academic  and  professional  subjects,  tisu- 


n  separate  norm- 


ally in  selected  institutions,  n 
mal  schools. 

The  educational  history  of  Ireland  is  simi- 
lar in  some  respects  to  that  of  England.  A 
group  of  voluntary  elementary  schools  has  been 
placed  tmder  control  of  a  National  Board. 
which  administers  education,  supervises  inspec- 
tion of  schools  and  distributes  parliamentary 
grants  of  money.  Elementary  education  is  free 
and  compulsory.  Religious  teaching  is  per- 
mitted, but  may  not  be  enforced  by  any  denom- 
ination upon  a  child  against  the  wishes  of  his 
parents.  Teacher  training  is  provided  for  in 
denominational  collets.  Little  progress  has 
been  made  in  providing  higher  el  em  en  tap" 
schools.  Most  secondary  schools,  known  in 
Ireland  as  intermediate  schools,  are  endowed, 
private  or  denominational.  These  have  been 
brought  partiv  under  supervision  of  an  inter- 
mediate board,  which  cares  for  distribution  of 
grants  of  money  to  those  schools  which  con- 
form with  government  standards  and  submit  to 
inspection.  Denominational  contentions  have 
retarded  the  progress  of  higher  education. 
However,  there  are  a  number  of  denominational 
colleges,  and  reorganizations  of  rather  recent 
origin  have  resulted  in  the  combination  of 
some  colleges  into  universities  with  a  view  to 
securing  greater  financial  aid  from  parliamen- 
tary appropriations. 

Gcnnany.^  Germany  is  a  federation  of 
some  25  states,  in  which  are  included  mon- 
archies, grand  duchies,  duchies,  free  city  repub- 
lics and  small  principalities.  The  King  of 
Prussia  holds  the  title  of  Emperor.  Imperial 
legislation  covers  only  affairs  with  which  the 
states  are  jointly  concerned.  Other  affairs, — 
and  education  is  included  among  them, —  have 
been  left  largely  to  the  control  of  individual 
states.  Education  ts  sometimes  affected  by 
actions  of  imperial  authorities,  but  there  has 
never  been  an  imperial  educational  code.  There 
has  therefore  been  no  "system'  of  education  in 
the  empire,  but  systems,  provided  and  adminis- 
tered by  the  several  stales,  with  consequent 
lack  of  uniformity  in  methods  of  providing  and 
supporting  schools.  On  the  other  hand,  there 
has  been  similarity  though  not  identity  of  edu' 
cational  aims ;  other  states  have  tended  to  fol- 
low the  example  of  Prussia ;  and  since  the  his- 
torical background  has  been  nearly  the  same 
for  all,  their  schools  bear  remarkable  similari- 
ties of  content  and  or^nization  and  serve  the 
various  classes  of  society  in  much  the  same 

Some  states  have  series  of  educational  laws, 
others  only  general  legislative  provisions  sup- 
plemented by  ordinances  or  decrees  of  central 
authorities.  Administration  has  been  highly 
centralized,  particularly  in  Prussia.  Most  of 
the  larger  slates  combine  education  with  re- 
ligion under  one  ministry.  This  is  true  in  Prus- 
sia, Bavaria,  Wiirtemberg  and  Saxony.  Some 
others  include  education  in  the  Interior  or  in 
the  Department  of  Justice.  Central  authorities 
may  be  assisted  by_  local  bodies,  sometimes  civil 
authorities,  sometimes  special  provincial  and 
local  school  councils. 

Military  training  is  universal,  but  the  re- 
quirement decreases  with  increase  in  educational 
accomplishment.  School  attendance  is  compul- 
sory, usually  to  the  age  of  14.  Religion  is 
taught  in  elementary  schools.    UiMh  has  be«n 
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done  to  raise  efficiency  of  teachine  and  to  in- 
duce persons  to  make  it  a  life  work.  Pension) 
for  aged  teachers  are  common.  Grea.C  progress 
has  been  made  along  the  lines  of  hygiene  and 
the  sanitation  of  achool  buildings. 

As  slated,  schools  are  similarly  organized  in 
the  several  states,  though  there  are  variations. 
Those  of  Prussia  come  nearest  to  being  typical, 
and  may  be  briefly  characterized  as  follows; 
A  longitudinal  separation  prevents  continuity 
and  keeps  distinct  the  schools  patronised  by 
different  classes  of  society.  A  child's  school 
and  the  length  of  his  course  is  determined  al- 
most entirely  by  the  class  of  society  into  which 
he  is  bont.  Transition,  after  the  first  two  or 
three  years,  is  very  difficult. 

The  "Volkschule,"  or  people's  schoolj  is  a 
free  school  of  eight  grades  admitting  children 
at  the  age  of  six,  in  which  are  [aught  the  ele- 
mentary subjects  and  religion.  It  is  patronized 
by  the  lower  classes  of  society.  Most  children 
go  from  here  into  industrial  life.  Supple- 
mentary courses  in  evening  or  Sunday  "con  tin - 
lution  schools*  exist  in  many  places,  and  there 
has  been  a  movement  in  the  direction  of  mak- 
ing attendance  a  requirement,  up  to  the  age  of 
13,  wherever  possible.  Teacher  training  is 
thorough,  including  three  years  in  preparatory 
classes  above  the  Volkschule,  three  in  a  normal 
school,  and  then  practical  work,  aside  from  the 
passing  of  various  examinations. 

Secondary  institutions  are  tuition  schools  of 
nine  grades,  or  classes,  admitting  boys  (^rls 
very  rarely)  at  the  age  of  nine  or  10  years. 
Preparation  for  entrance  is  either  privately  or 
in  a  special  preparatory  'Vorschule.*  There  are 
three  types  r  (1)  the  'Gymnasium,*  character- 
ized by  its  strictly  classical  course;  (2)  the 
•Realgymnasium,"  with  a  Latin  —  modem  lan- 
guage—  science  course;  and  (3)  the  'Ober- 
realschule,*  with  a  science  —  modern  language 
course.  A  special  examination  at  the  close  of 
the  gymnasial  course  (the  AbiturienUnprue- 
fvng),  if  successfully  passed,  fulfils  the  re- 
quirements for  entrance  to  .the  university,  in 
part  the  requirements  for  state  service,  and  in 
addition  secures  certain  privileges  with  refer- 
ence to  army  service.  The  same  is  true  £or  the 
courses  in  the  ■Realgymnasium"  and  "Ober- 
realschule,"  except  that  language  deficiencies 
must  be  made  up  in  order  to  enter  certain  uni- 
versity courses.  Communities  unable  to  main- 
tain nine-year  courses  have  six-year  courses, 
paralleling  the  first  six  years  of  the  schools  just 
described,  under  the  names,  'Progymnasium,' 
■Reaiprogymnasium,*  and  "Realsehule.'  Sec- 
ondary schools  for  girts,  similar  in  organization 
to  those  for  boys,  but  with  less  extensive 
courses,  are  found  in  many  places.  Secondary 
schools  are  patronized  only  by  the  aristocracy 
and  the  professional  classes.  Secondary  school 
teachers  must  have  thorough  training,  including 
university  work  and  special  pedagogical  train- 
ing, both  theoretical  and  practical. 

Between  the  lower  and  the  secondary  schools 
are  die  'middle  schools,"  with  courses  some- 
what longer  than  that  of  the  lower,  or  people's 
school.  They  are  somewhat  exclusive,  charge 
tuition  and  are  attended  by  children  of  the  mid- 
dle classes.  But  they  do  not  articulate  with  the 
secondary  schools. 

Universities  and  higher  technical  institutions 
e  state  institutions,  controlled  by  the  state  and 
d  largely  by  state  funds. 


Anstria  and  Hungary. — Hie  educational 
systems  in  these  countries  are  very  similar  to 
those  of  .the  larger  German  stales.  Htttigary 
has  included  denominational  sdiools  under  an 
arrangement  similar  to  that  in  England,  bUt  in 
both  Hiese  countries  the  organization  of  classes 
and  the  curricula  in  elementary,  secondaiy  and 
higher  institutions  parallel  very  closely  those 
in  the  schools  of  Germany. 

Denmark.— Administration  of  schools  in 
Denmark  Is  in  the  hands  of  the  Minister  of 
Ecclesiastical  and  Educational  Affairs,  with  a 
school  council  in  each  county  and  a  school 
board  in  each  local  subdivision.  There  is  also 
a  group  of  inspectors,  assisted  by  the  bishops 
of  the  state  (Evangelical  Lutheran)  cfaurdi. 
Education  is  free  and  compulsory  between  ages 
seven  and  14  years.     Religion  is  tauE^t. 

The  school  system  includes  ( I )  the  ele- 
mentary school  ("Folkeskole*)  for  children  of 
six  to  14  years,  tupi^emented  by  continuation 
schools;  (2)  the  middle  school  (*Uellem- 
skole"),  with  a  four-year  course  which  may  he 
entered  from  the  elementary  school  after  the 
age  of  tl,  and  supplemented  by  a  "real  class* 
leading  into  a  group  of  "middle  professional 
schools'* ;  (3)  the  three-year  •Gynmasium,'  of- 
fering three  courses  tesed  on  the  classics, 
mathematics  and  modern  languages,  and  leading 
to  the  higher  technological  schools  and  the  uni- 
versity. The  university  is  considered  a  part  of 
the  state  system.  Schools  above  the  elementary 
are  not  free.  Middle  and  secondary  schools  for 
girls  exist,  but  they  are  fewer  than  those  for 
boys.  Normal  schools,  both  public  and  private, 
give  courses  of  from  one  to  three  years  for  the 
training  of  elementary  teachers.  Teachers  are 
considered  as  in  state  service,  and  teadiers'  pen- 
sions are  provided  on  a  graded  scale.  Denmark 
deserves  the  credit  for  originating  the  special 
supplementary  school  for  adults  known  as  the 
■people's  high  school.'    It  gives  a  short  course. 
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which  a  tuition  fee  is  charged,  but  there  a 
examination  requirements. 

Sweden. —  Education  in  Sweden  is  con- 
trolled through  the  ecclesiastical  department  of 
the  government,  working  in  co-operation  with 
the  popular  assembly. 

Elementary  education  is  compulsory  for 
children  from  seven  to  14  years  of  age.  Schools 
are  subdivided  into  *infant  schools*  (ages  7 
to  9,  and  elementary  schools  (ages  9  to  14). 
Teachers  are  prepared  in  training  colleges 
with  four-year  courses.  Continuation  schools, 
held  usually  in  the  evenings,  "higher  elementary 
schools*  and  'people's  high  schools,*  modeled 
after  those  of  Denmark,  supplement  the  ele- 
mentary schools. 

Secondary  institutions  are  (1)  the  practical 
six-year  'realschool* ;  (2)  the  four-year  "gyro- 
nasium*  for  boys,  offering  both  classical  and 
modem  courses;  (3)  the  higher  girls'  school, 
usually  a  private  school  with  preparatory  classes 
attached ;  (4)  the  special  technical  school.  A 
lower  secondary  examination  ,is  given  at  the 
close  of  the  realsehool  course,  and  a  higher 
secondary  examination  at  the  dose  of  the  gym- 
nasium course.  Children  may  go  from  ele- 
mentanf  to  realsehool,  also  from  this  to  the 
gymnasium  at  the  end  of  the  fifth  year  of  the 
course.  "Middle  schools,"  in'  some  communi- 
ties, give  a  practical   four'/ear  course  which 
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Three  state  univenities  and  two  private  imt- 
versities,  known  as  higk  schools,  provide  for 
U^er  trainiiig. 

Norway. —  In  Norway  sdiools  are  under 
general  control  of  the  Department  of  Education 
and  Ecclesiastical  Affairs,  but  much  control  u 
left  to  county  and  local  school  boards  in  whidi 
the  state  (Lutheran)  church  is  well  represented. 
Primary  education  is  free  and  compulsory  to 
the  axe  of  14  and  religious  instruction  is  re- 
^uirea  A  well  co-ordinated  system  allows  um- 
tmuous  progress  from  primary  school  through, 
first,  a  lower  secondary  schock  of  four  classes 
('Middelskole*),  and  a  higher  secondary  sdiool 
of  three  classes  (*Gymnasium'),  to  a  higher 
professional  school  or  a  university.  Secondary 
schools  may  be  statt  munidpsu  or  private. 
Most  of  them  are  coeducational.  Continuation 
schools  supplement  the  i>rimary  schools.  Lower 
secondary  courses  articulate  with  technical 
courses  of  lower  professional  schools.  Train- 
ing colleges  are  provided  for  preparation  of 
teachers.  A  number  of  special  state  institutions 
provide  for  abandoned  and  delinquent  children 
and  for  defectives. 

Netherlands. —  Administration  here  is  under 
the  Minister  t>{  the  Interior,  under  whom  are 
ranged  groups  of  general,  district  and  arron- 
dtssement  inspectors.  Some  local  affairs  are 
regulated  by  local  civil  authorities  and  com- 
munal school  boards. 

Classed  as  elementary  schools  are :  day 
schools  for  children  7  to  13  years  old  —  the 
compulsory  school  age, —  continuation  schools 
and  evening  schools. 

Secondary  institutions  are  both  public  and 
private.  They  include  burgher  schools  with  a 
two-year  practical  course,  higher  burgher 
schools  with  a  five-  and  a  three-year  cours^ 
agricultural  schools,  industrial  and  technical 
schools,  and  a  group  of  very  special  training 
schools.  Higher  burgher  schools  arc  the  only 
ones  giving  broad  training.  The^  close  with  a 
State  examination  giving  admission  to  higher 
d    to    various    kinds    of    state 


Gvmnasia,  with  courses  for  ages  12  to  18, 
and  fitting  for  the  university,  are  classed  along 
with  the  university  as  hi^cr  institutions. 

Training  of  teachers  is  carefully  supervised 
and  the  law  provides  for  minimum  salaries  of 
elementary  teachers  and  for  pensions  in  cases 
of  disability  and  long  service. 

Belgium.—  Belgium,  like  a  number  of  other 
European  nations,  has  had  a  long  denomina- 
tional struggle.  There  is  an  educational  de- 
partment under  the  Minister  of  Science  and 
Art,  who  is  assisted  by  general  directors  and 
a  corps  of  inspectors,  but  in  each  commune 
there  is  a  board  possessing  considerable  author- 
ity, and  in  these  denominational  influence  is 
considerable.  Local  independence  accounts  for 
considerable  variation  in  the  schools.  Above 
the  elementary  schools,  there  are  lower  and 
higher  secondary  schools.  The  lower  are  prac- 
tical schools  mamtained  by  the  government  and 
give  courses  of  three  years.  Separate  schools 
for  boys  and  girls  are  established.  The  higher 
are  seven-year  schools  (the  atktntrt  and  a  few 
coliigt!),  and  lead  up  to  the  university.  Aside 
from  these  two  groups,  secondary  schools  may 
be    established   by    local    authorities.      Higher 


are  state  institutions,  and  in 
numeroui  special  institutions. 

SwiUerund.—- Because  eadi  of  the  25 
Swiss  cantons  controls  its  own  educational 
affairs  there  results  considerable  lack  of  uni- 
formity in '  the  school  system.  Free  education 
is  provided  for  in  the  constitution.  Some 
cantons  provide  free  books  and  material.  Com- 
pulsory education  is  common,  sometimes  for 
seven,  sometimes  for  eight  years,  begimiing 
usaallj'  at  the  age  of  6^  or  7  years.  Con- 
tinuation schools  are  provided  in  all  caii- 
tons.  Various  kinds  of  schools  above  the 
elementary  grade  exist,  some  givinf^  general, 
others  technical  courses.  Commeraal  educa- 
tion is  stimulated  by  giving  federal  grants. 
The  universities,  of  whidi  there  are  seven,  and 
the  "Federal  Polytechnikum*  are  institutions 
known  world  wide  for  their  standards  of  work. 

IXmIj, —  Admirastrattve  machinery  for  con- 
trol of  Italian  education  is  very  complex. 
Under  the  Minister  of  Public  instruction  are 
an  undersecretary  of  state  for  public  instruc- 
.  tion  and  a  higher  council  with  the  Minister  as 
chairman.  A  vice-president  of  the  council  is 
appointed  by  the  long.  The  council  is  divided 
into  different  permanent  and  special  com- 
mittees. There  are  also  a  number  of  special 
bureaus.  In  each  province  there  is  a  special 
administrative  head  and  an  educational  cntmdL 
Some  localities  have  a  degree  of  independent 
control. 

Elementary   schools    varv    in    number    of 

rdes  from  two  to  six,  ana  may  or  may  not 
free.  Under  certain  conditions  they  may 
receive  state  aid.  Attendance  is  compulsoiy 
to  the  age  of  12,  or,  in  communities  with  the 
poorer  schools,  throuf^  the  grades  which  are 

Jrovided.  Many  evening  and  Sunday  schools 
or  illiterate  adults  have  been  established. 

Secondary  schools  provide  classical,  tech- 
nical, nautical  and  normal  training  in  courses 
ranging  from  two  to  five  years  in  length.  An 
exammation,  for  which  a  fee  is  charged,  ad- 
mits children  to  secondary  schools  at  the  end 
of  the  fourth  elementary  year.  Few  limits 
are  placed  upon  the  estabfishment  of  secondary 
schools,  but  government  credit  may  be  had  only 
by  taking  the  government  examinations. 

Universities  are  state  institutions  with  sepa- 
rately organized  administration  and  govern- 
ment. Various  other  higher  special  schools 
and  institutes  for  higher  training  may  receive 
contributions  from  state  funds. 

Spain. —  The  Spanish  government  seems  to 
have  taken  over  for  inspection  and  support 
many  schools,  whether  founded  tw  the  state 
itself,  the  provinces,  towns  or.  rehgious  cor- 
porations. These  it  controls  through  a  gen- 
eral director,  who,  with  an  advisory  council, 
is  under  the  Minister  of  the  Interior.  A  num- 
ber of  inspectors  are  employed,  and  in  each 
province  and  town  there  is  a  school  board  which 
has  considerable  authority. 

Attempts  have  been  made  to  classify  the 
elementary  schools,  but  they  are  poorly  graded, 
except  in  a  few  cases,  and  in  such  a  state  of 
transition  that  few  definite  statements  con- 
cerning them  may  be  made.  'Institutes*  ad- 
mitting boys  at  the  age  of  10  and  giving  courses 
leading  to  the  bachelor's  degree,  and  "colleges* 
with  snorter  courses  from  which  boys  may  go 
into  the  "institutes,*  are  dassefl  as  secondaiy 
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mstitations.  Secondary  and  nniversi^  educa- 
tion are  closely  related,  the  two  being  under  the 
control  of  "rectors,"  of  which  there  is  one  for 
each  "university  district."  Professors  in  both 
types  of  institution  are  appointed  by  the  king 
and  must  be  university  graduates.  Education 
of  girls  has  been  for  the  most  parf  in  private 
schools  or  in  convent  schools. 

Oriental  Countries.—  Orietrtal  education 
was  for  centuries  characteristically  memoriter, 
imitative,  nonprogressive.  The  two  most  im- 
portant nations,  Japan  and  China,  have  far  a 
number  of  decades  been  making  a  transitioa 
to  a  more  progressive  education,  largely  on  ac- 
count of  western  influences. 

Japan  started  the  movement  first.  For  about 
half  a  century  she  has  been  busy  with  the 
problem  of  modemiiing  and  "westernizing"  her 
education.  At  present  education  is  controlled 
entirely  by  the  state,  through  a  Minister  of 
Education  who  is  a  member  of  the  Cabinet,  and 
an  educational  council.  Uuch  of  the  regula- 
tion is  by  means  of  imperial  ordinances. 

Parents  arc  compelled  to  send  their  children 
through  a  primal^  school,  which  it  is  the  duty  . 
of  the  community  to  provide.  Above  the 
primary  schools  are  middle  schools  and  sec- 
ondary schools  of  various  types.  The  former 
are  practical  and  lead  toward  tcchnichal  schools 
or  toward  the  secondary.  The  secondary 
schools  are  pointed  toward  the  university, 
special  colleges,  or  other  higher  institutions. 
Some  provision  has  been  made  for  the  educa- 
tion of  girls  in  special  girls'  higher  schools. 
The  problem  of  the  proper  co-ordination  of  the 
various  institutions  is  not  vet  completely  solved. 
A  fairly  well  organised  system  of  normal 
schools  for  training  elementary  teachers  has 
been  developed,  and  also  a  method  of  certifica- 
tion, either  on  graduation  from  one  of  these 
schools  or  by  examination. 

China's  transition  has  been  made  almost 
within  the  present  century.  An  ancient  educa- 
tional system  consisting  for  the  most  part  of 
memorization  of  a  group  of  Chinese  classics 
and  the  passing  of  a  series  of  state  examina- 
tions has  been  overthrown.  A  system  modeled 
somewhat  after  the  western  systems  has  been 
put  in  its  place,  but  many  of  the  problems  are 
yet  unsolved.  Teachers  educated  under  the 
old  system  tend  to  fall  back  into  a  memoriza- 
tion method,  disregarding  the  teaching  of  the 
meaning  of  material.  Governmental  changes 
and  the  changes  incident  to  rapid  adaptations 
being  made  make  definite  statements  difficult. 
In  general  it  may  be  said  that  China  is  fast 
developing  elementary,  middle  and  secondary, 
and  higher  institutions  to  meet  ihe  needs  of 
education  throughout  the  nation. 

Both  China  and  Japan  find  difficulties  aris- 
ing out  of  the  nature  of  their  written  language 
(a  character  for  each  word),  and  both  meet 
the  difficulty  of  finding  the  proper  place  for 
the  classical  Chinese,  which  hears  a  similar 
relation  to  their  modern  life  that  Greek  and 
Latin  do  to  the  modem  life  of  western  nations. 

Latin-American  Countriea. — Space  per- 
mits only  a  general  characterization  of  edu- 
cation in  Latin-Amencan  countries.  In  all  of 
them  the  development  of  public  educational 
systems  has  been  stow.  The  causes  for  this 
are  found  in  their  extended  territory,  scat- 
tered rural  population,  differences  in  the  grade 


of  culture  of  the  several  cboMs  of  inhahitanta, 
and  the  tendency  to  pationize  private  institu- 
tions. Early  schools  were  almost  entirely  those 
of  the  Catholic  Church,  and  there  is  still  a 
large  measure  of  Church  control.  With  the 
acquisition  of  independeace  aod  establishment 
of  republican  forms  of  government,  most  of 
these  countries  began  building  systems  of  pub- 
lic education.  The  majority  of  them  have  pro- 
vided ministries  of  education,  although  educa- 
tion may  be  administered,  in  individual  cases, 
through  the  Department  of  Interior  or  Depart- 
ment of  Justice.  Usually  much  power  lies  in 
the  hands  of  provincial  and  local  authorities, 
but  in  Chile  there  is  government  support  of  alt 
classes  of  schools  and  the  control  is  highly 
centralized  under  a  system  somewhat  similar 
to  that  of  France.  Many  of  the  countries  have 
taken  steps  to  provide  free  elementary  educa- 
tion, and  there  have  been  a  few  partially  suc- 
cessful attempts  at  compulsory  attendance.  Co- 
education is  not  the  rule,  even  in  elementary 
schools,  but  exists  in  lihe  lower  grades  of  gov- 
ernment schools  in  a  number  of  cases.  Ele- 
mentary education  is  liable  to  be  of  a  low 
standard  in  rural  districts,  but  in  the  larger 
cities,  and  especially  in  the  government  capi- 
tals, much  has  been  done  to  build  up  model  in- 
stitutions and  stimulate  the  development  of 
efficient  schools.  Normal  schools  have  also  re- 
ceived much  govenunental  attention.  In  prac- 
tically all  of  the  leadiitg  countries  some  form 
of  government  secondary  school  may  be  found, 
supported  by  national,  provincial  or  municipal 
funds,  but  much  of  the  secondary  education  is 
carried  on  in  private  or  Church  schools.  Sec- 
ondary schools  are  liable  to  articulate  poorly 
or  not  at  all  with  the  elementary  schools,  as  is 
the  case  in  some  European  countries.  Univer- 
sities are  also  found  in  most  countries,  although 
in  a  few  cases  higher  training  has  been  given 
by  special  faculties  — of  medicine,  law,  etc.^ 
the  instructors  being  professional  men  who 
gave  part  time  only  to  teaching.  The  influence 
of  the  world's  modern  industrial  development 
has  been  felt  in  these  southern  countries,  and 
the  old  literary  and  classical  tendencies  have 
tended  to  give  way  to  more  practical  edu- 
cation, as  is  shown  t^  the  efforts  of  educational 
ministers  to  introduce  reforms  into  the  school 
systems.  Education  of  North  American  and 
European  countries  have  been  studied,  some- 
times by  special  commissions,  and  in  some  cases 
scholarships  have  been  provided  to  allow  young 
men  to  study  abroad.     Sec  Latin  America. 

United  Sutes,  in  Relation  to  Other  Na- 
tions.—In  both  the  period  of  their  establish- 
lishment  and  the  later  jjerjods  of  development 
the  schools  of  the  United  States  have  been 
^catly  influenced  by  the  educational  situations 
m  the  various  European  countries.  Their  aims, 
methods  and  forms  of  organization  have  in 
a  way  been  echoes  of  those  in  the  countries 
whose  people  first  settled  America.  The  de- 
velopment of  our  Federal  government,  however, 
with  its  characteristic  democratic  spirit,  has 
made  for  an  educational  system  in  which  the 
paternalism  and  social  distinctions  characteristic 
of  so  many  nations  in  Europe  are  almost  en- 
tirely tacking.  And  so  it  is  that  the  business  of 
education  is  left  for  the  most  part  to  the 
several  States,  and  is  only  indirectly  influenced 
by  the  Federal  government.  The  way  in  which 
all  of  f     " 


I  the  States  have  set  themselves  ^e  task 
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of  pfovidioe  a  co-drdinatcd  system  of  ekinen- 
tajy,  secondki^  and  bi^er  institutions  through 
.which  any  child  of  ability  may  go  is  remark- 
able. Schools  which  parallel  the  'middle 
schools'*  of  European  countries  have  been  slow 
in  coming,  but  in  recent  decades  have  been 
making  their  api>earance  rapidly,  as  have  also 
those  similar  to  European  'lower*  or  'middle 
technical  schools.'  What  will  be  their  effect 
upon  American  life  and  society  is  a  question 
full  of  interest  and  deserving  careful  dioughi. 
A  similar  and  perhaps  more  vital  problem 
arises  from  a  tendency  present  in  many 
quarters  to  push  specialization  down  into  the 
elementary  grades. 

The  Present  Situation.— Practically  every 
nation's  educational  system  is  disturbed,  even 
reorganized  temporariiy  just  at  the  present,  as 
a  result  of  ihe  European  War  begun  in  August, 
1914.  Undoubtedly  the  outcome  of  that  war 
will  bring  radical  changes  in  many  a  nation's 
economic,  political  and  social  philosophy,  fol- 


certain  other  callings  are  so  well-orgaiuied  as 
to  their  materials  and  methods  that  education 
for  them  might  be  included  in  the  professional 
group.  In  this  latter  class  belong  joiimalism; 
commerce  and  business  organization,  including 
banking,  insurance,  transportation,  foreign  and 
domestic  trade  and  accounting:  public  service, 
including  expert  service  in  federal,  state,  mu- 
nicipal, and  diplomatic  administration ;  and 
social  service,  comprising  charities,  correction^ 
Red     Cross,    welfare     work    and    sociological 

At  the  close  of  the  American  Revolution 
there  were,  besides  the  semi-ecclesiastical  col- 
leges like  Harvard  and  Vale,  only  two  profes- 
sional schools  in  English- speaking  America  — 
the  medical  college  of  Philadelphia,  now  a  part 
of  the  University  of  Pennsylvania,  and  the 
medical  department  .  of  King's  College,  now 
Columbia  University.  The  law  school  of  Har- 
vard University,  the  oldest  of  existing  law 
schools  in  this  country,  was  opejied  in  1S17; 


lowed  by  changes  in  both  educational  philosophy      the  Baltimore  College  of  Dental  Surgery  dates 


iod  educational  practice.  The  foregoing  state- 
ments are  based  upon  conditions  as  they  were 
at  'the  beginning  of  the  conflict  and,  in  so  far 
as  known,  as  they  have  contitmed  since.  But 
habit  is  strong,  and  the  probability  is  that, any 
changes  in  national  educational  systems  result- 


iiviii  1839'  the  oldest  school  of  veteriuai? 
medicine  (Iowa  Stale  College)  began  as  late  as 
1880.  From  these  early  beginnings  the  present 
\ane  list  of  American  professional  schools  has 
grown.  The  recent  expansion  of  these  institu- 
tions in  the  five  clearly  recognized  professions. 
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ing  from  the  war  will  be  in  the  nature  of  modi- 
fications and  gradual  evolutions,  not  sudden 
breaks  from  the  old  habitual  courses.  The 
general  outlines  here  given  will  probably  in  the 
main  hold  true,  therefore,  for  a  number  of 
years  after  the  conclusion  of  the  just  peace  for 
which  the  world  waits. 

Arthur  K.  Beik, 
InslTvctor    in    Education.    Stale    College    for 
Teachers,  Albany,  M  Y. 

EDUCATION,  Negro.  See  Negbo  Edu- 
cation. 

EDUCATION,  Professional.  Professional 
education  as  distmgiiished  from  elementary, 
secondary,  industrial  or  liberal  education,  is 
that  form  of  higher  education  specially  de- 
signed as  a  preparation  for  "learned,"  tech- 
nical, commercial,  or  social  professions  or 
callings  in  which  men  and  women  deal  with 
their  fellows,  with  institutions,  or  with  material 
things,  according  to  abstract  principles,  with  ait 
understanding  of  natural  or  social  forces  and 
the  ways  in  which  they  have  been  or  may  be 
applied.  To  the  three  "learned  professions"  of 
the  older  time,  other  professions  have  been 
added  to  meet  the  need  of  a  developing  civiliza- 
tion. Hence  profes.sional  education  takes  ac- 
count of  dentistry,  chemistry,  engineering,  edu- 
cation,  pharmacy  and  veterinary  medicine,  while 


S* 


as  published  by  the  United  States  Bureau  of 

Education  for  the  years  1900  and  1916,  is  shown 
in  the  accompanying  tabulation,  from  which  are 
omitted  statistics  of  schools  which  train  for  the 
professions  of  engineering  (see  Technical 
ion),  chemistry,  commerce_  and  social 
for  the  reason  that  such  training  is  still 

._    on    largely    in    the    usual    four-years 

undergraduate  course,  either  in  close  co-ordina- 
tion with  other  undergraduate  divisions  or  in 
parallel  separate  schools,  with  the  inclusion  of  a 
considerable  amount  of  fundamental  or .  but- 
tressing material  of  a  non-professional  char- 
acter in  the  quasi-professional  curriculum.  Sta- 
tistics of  training  schools  for  nurses  are  like- 
wise omitted  because  these  institutions  are  not, 
by  organization,  faculty,  curriculum  or  special 
equipment,  quite  comparable  with  professional 
schools  which  are  independent  establishments, 
not  merely  adjuncts  or  accessories  to  major 
enterprises  like  hospitals  which  exist  for  an  en- 
tirely different  purpose. 

The  standards  of  admission,  instruction  and 
graduation  in  professional  schools  have  mark- 
edlj;  improved  since  1870,  notably  in  medicine, 
engineering  and  education.  In  the  case  of 
medicine  the  changes  since  1904  have  been 
almost  revolutionary  under  the  firm  and  states- 
manlike guidance  of  the  Council  on  Medical 
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Education  of  the  American  Medical  Association 
and  the  Association  of  American  Medical  Col- 
leges, two  voluntary  organizations  within  the 
medical  profession,  which  have  neither  le^I 
nor  coereive  authority  over  schools  licensing 
boards  or  individual  teachers  or  students.  Or- 
ganizations quite  similar  lo  these  two  have 
exercised  in  a  smaller  degree  an  elevating  in- 
fluence on  corresponding  forms  of  professional 
education  during  the  last  two  decades.  Legis- 
lation by  the  slates  now  regulates  more  or  less 
effectively  the  practice,  and  hence  the  educa- 
tion to  practice,  of  the  last  five  of  the  six  tabu- 
lated professions,  and  in  some  degree  also  the 
qua  si-professions  of  accountancy,  nursing,  etc. 

Several  specific  examples  are-  here  given  to 
illustrate  the  progress  just  described  and  the 
present  state  of  certain  forms  of  professional 
education.  The  law  school  of  Harvard  College 
required  no  previous  course  of  study  in  1857; 
male  students,  19  years  of  age  and  of  good 
moral  character,  were  eligible  for  admission. 
Not  until  1870  was  the  course  extended  to  two 
years;  in  1877  it  was  raised  to  three  years; 
since  1899  only  graduates  of  approved  colleges 
are  eligible  for  admission.  Yet  in  1916  this  law 
school  had  791  students,  more  than  any  other 
law  school  in  the  country  except  certain  evening 
schools  in  Chicago  and  in  Washington,  D,  C. 
By  1916  all  but  20  of  the  124  law  schools  re- 
porting to  the  Bureau  of  Education  prescribed 
three-year  courses  and  only  one  remained  on 
the  one-year  basis;  all  but  26  maintained  a 
standard  year  of  at  least  35  weeks.  The  re- 
quirements for  admission,  until  after  1870,  were 
merely  a  knowledge  of  English  and  the  common 
branches ;  by  1880  thej;  were  made  the  comple- 
tion of  a  four-years'  high  school  course;  at  the 
present  time  nearly  all  tne  better  schools  require 
the  completion  of  at  least  two  years  of  work  in 
a  college  of  liberal  arts.  Though  the  content  of 
the  work  of  these  two  years  is  not  prescribed, 
students  are  urged  to  choose  such  subjects  as 
history,  politics,  English  literature,  logic,  philos- 
ophy, economics  and  public  speaking. 

The  professional  curriculum  in  law  is 
usually  quite  closely  prescribed  during  at  least 
the  first  year,  inclumng  contracts,  torts,  personal 
property,  real  property,  domestic  relatio""  -"' 
criminal  law;  for  the  remainder  of  ihect 


lodeled  along  with  the  changes  just  noted;  the 
original  lecture  system  was  succeeded  by  the 
textbook  system,  and  this  in  turn  by  the  'case 
systetn,'  in  which  the  student  makes  analytical 
studies  of  actual  cases  decided  in  courts,  dis- 
cusses these  cases  in  the  classroom,  and  passes 
examinations  on  them  and  upon  lectures  deal- 
ing with  the  principle  involved.  The  degree  of 
bachelor  of  laws  (LL.B.)  is  generally  conferred 
upon  the  completion  of  the  regular  course; 
certain  schools,  e.g.,  the  universities  of  Chicago 
Michigan  and  Yale,  confer  instead  the  degree  oi 
doctor  of  law  (J.D.  or  J.U.D.)  upon  those 
graduates  who  entered  wuh  an  A.B.  or  B.S. 
degree  from  an  approved  college.  For  a  fourth 
or  graduate  year  the  degree  of  master  of  laws 
(M.L.)  is  sometimes  given. 

Medical  education  has  undergone  even  more 
striking  evolution  than  law.  The  early  medical 
schools  were  usually  connected  with  colleges, 
but,  beginninK  in  the  eariy  19th  centuty,  came  a 


grave  detriment  of  the  profession.  In  about  a 
centuiy  437  medical  schools  appeared  in  the 
United  States  and  Canada,  of  which  162  were  in 
operation  in  1906  when  the  caminign  for  im- 
provement began  to  protper.  The  famous 
Flexner  report  on  'Medical  Education  in  the 
United  States  and  Canada,*  published  in  1910 
by  the  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching,  is  a  landmark  in  both  medi- 
cal and  professional  education  in  North  Amer- 
ica. Concerning  the  majority  of  these  numer- 
ous schools  the  report  states: 

Nothing  «u  really  HBcntu]  but  profnon.  The  labcm- 
uay  moTBitmt  ta  oMsparstivety  nmit.  .  .  .  Utile  or 
DO  iovotmant  WM  tbanfore  mvolvad.  .  .  .  Oc 
dinactioiii  in  tinw  tuppLied  *  ilnltton  —  in  wliole  oi 
—  mod  A  box  of  old  DooeB.  Other  eqoipmmt  tb 
prmtifltlly  tuhib.  IIh  tcAchinc  «rmi,  euept  for 
uatomy,   wholly  didactic      The  (Choott   mn  ea 

Hany  of  the  echixil*  had  no  dinical  fadlitii*  whatever. 
...  The  achoolt  had  two  Hanaai  of  1«  to  10  weeln 
each;  the  couna  waa  BOsraited  and  tha  two  danael  dM 
together.  Tha  itudeat  nad  two  ^^  !■*"'*■  to  hear  one 
act  of  leeCiira  —  and  for  the  privil^fe  paid  two  aeta  of 
feea.  .  .  .  StaU  boarda  were  not  yet  m  exirtanca.  The 
•cbool  diploma  waa  itaeil  a  lioanw  to  piactica. 

From  this  chaotic  and  almost  standardless 
condition,  medical  education  moved  up  in  25 
years  so  that  the  best  American  schools  are 
quite  the  etjual  of  the  best  European  schools. 
The  universities  have  resumed  actual  and  vigor- 
ous control;  graded  courses  of  medical  studies, 
adequately  based  on  two  years  of  college  train- 
ing, including  chemistry,  physics  and  zoolc^, 
and  covering  four  school  years  of  approxi- 
mately nine  months  each,  are  the  rule.  Six 
medical  schools  have  already  taken  still  more 
advanced  ground  by  requiring  before  graduation 
the  satisfactory  completion  of  a  fifth  year  to  be 
spent  in  an  approved  hospital  or  in  other  ac- 
ceptable clinical  work —  Minnesota,  Stanford, 
Rush,  California,  Northwestern  and  Vermont, 
and  six  State  boards  have  established  a  re- 
quirement of  one  year's  internship  for  licensure 
to  practice.  Numerous  full-time  salaried  teach- 
ers have  replaced  the  volunteer  practitioner- 
lecturer,  even  in  important^  clinical  chairs. 
Great  laboratories  for  instruction  and  research, 
supplemented  bv  extensive  hospitals  for  clinical 
teaching,  have  been  built  at  enormous  expense, 
sometimes  by  individual  gifts,  as  in  universi- 
ties like  Harvard,  Cornell,  Washington  and 
Leland  Stanford  Jr.,  and  sometimes  by  State  or 
municipal  appropriations,  as  in  universities  like 
Minnesota,  Michi^n,  Iowa  and  Cincinnati, 
thus  setting  the  highest  standards  now  known 
in  the  profession.  The  degree  of  doctor  of 
medicine  (M.D.)  is  almost  invariably  con- 
ferred upon  graduates.  A  special  degree  in 
public  health  (Dr.P.H.  or  Gr.P.H.)  is  pven  by 
several  institutions,  e.g.,  Michigan,  Harvard  and 
California. 

Such  progress  meant  inevitably  the  death  of 
many  weak  and  scandalous  schools ;  by  1917 
the  roster  of  medical  schools  showed  96  names, 
of  which  29  were  integral  parts  of  State  uni- 
versities. Proprietary,  profiteering  schools 
clearly  could  not  live  when  the  amount  spent 
annually  on  each  student  in  82  schools  for 
which  an  estimate  was  made  in  1917  was  $419, 
and  the  corresponding  return  from  the  student 
in  fees  was  about  $150.  the  fees  ranging  from 
$25  in  Oklahoma  to  $275  in  Columbia. 
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Out  of  48  schools  of  dentistry  only  12  are 
independent  institutions.  The  dental  curricu- 
lum covers  three  years  of  professional  work 
based  upon  four  years  of  high  school,  and  leads 
to  the  degree  of  doctor  of  dental  surgery 
(D.D.S.).  A  movement  to  raise  the  course  to 
four  years,  comparable  with  medidne,  has  at- 
tained considerable  momentum  with  the  cordial 
support  of  the  leaders  of  the  profession. 
Tuition  fees  range  from  $60  to  $200,  averaging 
about  $150. 

The  schools  of  theology  rt^resent  a  wide 
variety  o(  standards,  from  the  'full  salvation' 
school  (in  Kentucky)  to  the  great  group  of 
seminaries  about  the  Catholic  University  of 
America,  the  Union  Theological  Seminary  of 
New  York  Princeton  Theological  Seminary 
or  Boston  University  School  of  Theology,  all 
of  which  as  a  rule  require  a  bachelor's  degree 
or  its  equivalent  for  admission  and  a  three- 
years  course  for  graduation.  The  degree 
usually  conferred  is  bachelor  of  divinity  (B,D.) 
or  bachelor  of  sacred  theoli^y  (S.T.B.).  The 
theolo^cal  schools  reporting  to  the  bureau  of 
education  in  1900  and  1916  are  summarized  in 
the  accompanying  table.  The  attendance  of 
11,291  in  1916  included  760  women,  but  these 
figurts  do  not  include  the  considerable  number 
of  students  in  semi-professional  Bible  schools 
and  institutes  for  training  evangelists,  mission- 
aries and  other  church  workers.  Theological 
schools  in  1916  were  located  in  32  States,  New 
York,  Pennsylvania,  Ohio  and  Illinois  having 
each  more  than  15.  By  denominations  the  dis- 
tributions of  1900  and  1916  were: 


Rddub  Catholic 

Pnabytttiu- 

Metbodbt ..'..'.'..'...'. 
PtotcMaot  Bpitenpal . . 
ConsTK^t^ooa] ....... 

Non-iK^riiin 

Cbmtiui  ■ad  Dvciiili* 

RdOnaad 

Univ«Hli« 
Hebnw., 
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All  but  15  of  the  71  schools  of  pharmacy 
have  university  or  college  connection.  Admis- 
sion requirements  to  the  two-years  course  are 
two  to  four  years  of  high  school ;  to  the  tour- 
years  course,  usually  the  full  high  school 
course  of  four  years.  The  former  leads  to 
the  title  of  graduate  in  pharmacy  (Ph.G.)  or 
pharmaceutical  chemist  (Ph.C),  the  latter  to 
bachelor  of  science  in  pharmacy  (B.S.  in  Phar.) 

One  of  the  chief  reasons  for  the  rapid  de- 
velopment of  veterinary  medicine  is  found  in 
the  ^reat  demand  by  tne  Federal  government 
for  inspectors  of  food  animals  and  by  the 
farmers  for  the  prevention  or  cure  of  swine 
and  cattle  diseases.  Nine  of  the  22  veterinary 
schools  are  connected  with  state  agricultural 
colleges.  The  course  of  four  j^ears  is  generally 
based  on  a  high  school  education  and  leads  to 
the  degree  of  doctor  of  veterinary  medicine 
(D.V.M.).  The  largest  schools  are  those  of 
Iowa,  Cornell,  Ohio,  and  Kansas  Gty. 

The  training  of  teachers  for  the  elementary 
schools  does  not  fall  under  the  heading  of 
professional  education,  but  the  last  decade  has 
seen  a  gradual  standardization  of  really  pro- 


fessional training  of  teachers,  comparable  with 
the  other  professions  in  scope  and  severity  of 
requirements.  Few  of  the  normal  schools  and 
colleges  of  education  do  more  than  incorporate 
into  the  regular  undergraduate  curriculum  con- 
siderable courses  in  psychology,  history  of  edu- 
cation, educational  organization,  and  practice 
teaching  in  neighboring  schools,  or  in  college- 
controlled  or  laboratory  schools  as  at  the  tSii- 
versities  of  Wisconsin,  Missouri  and  Minnesota. 
The  better  institutions  limit  the  speciali):ed 
studies  in  education  to  the  last  two  years. 
Teachers  College  of  Columbia  University, 
which  has  been  a  ^aduate  school  since  1914, 
and  the  education  divisions  of  graduate  schools 
like  those  of  Chicago,  Harvartland  California, 
are  the  best  examples  of  professional  courses 
in  education,  thou^  they  may  not,  with  the 
exception  of  the  first,  be  known  technically  as 
professional  schools.  The  volume  and  signifi- 
cance of  the  researches  of  this  group  of  msti- 
tutioos  augur  well  for  the  further  development 
of  the  profession. 

Illustrative  of  the  newer  type  of  profes- 
sional schools  which  require  more  than  a  four- 
years  high  school  course  for  admission,  are  the 
Graduate  School  of  Business  Administration 
of  Harvard  University,  the  richly  endowed 
New  York  School  of  Philanthropy,  the  Tuck 
School  of  Administration  and  Finance  of  Dart- 
mouth College  and  the  Yale  School  of  Forestry. 

So  enormously  expensive  has  the  mainte- 
nance of  professional  education  of  all  kinds  be- 
come, that  it  must  more  and  more  depend  upon 
tax-support  or  upon  generous  endowment,  and 
less  and  less  upon  student  fees  and  the  free 
services  of  lawyers,  doctors  and  dentists.  No 
first  class  professional  school  can  be  content 
with  mere  teaching;  it  must  engage  in  investi- 
gations of  new  conditions  and  new  proUems, 
in  medicine,  theology  and  education  as  well  as 
in  journalism,  chemistry  and  social  service,  in 
the  strenuous  endeavor  to  master  alike  the 
social  and  natural  forces  which  affect  human 
welfare.  Hence  ■  the  graduate  professional 
school  and  the  research  institution  or  endow- 
ment are  new  integral  parts  of  orofesstonal 
education  at  the  present  time.  Examples  of 
these  are  the  Graduate  School  of  Business 
Administration  of  Harvard,  medical  endow- 
ments for  research  in  cancer  at  Columbia  and 
Harvard  and  in  urology  at  Johns  Hopkins,  the 
Mayo  Foundation  for  Medical  Education  and 
Research  at  Minnesota,  the  Veterinary  Investi- 

Etion  Department  of  Iowa  State  College,  the 
Lgineering  Experiment  Station  of  the  Uni- 
versity of  Illinois,  and  the  Mellon  Institute  of 
Industrial  Research  and  School  of  Specific  In- 
dustries  of   the   University  of   Pittsburgh. 

To  meet  these  multiplving  and  mounting 
needs  of  professional  education,  men  and 
states  have  poured  out  during  the  last  two 
decades  a  veritable  stream  of  gifts  and  appro- 
priations as  evidence  of  approval  of  the  sound- 
ness and  progressiveness  of  the  management  of 
such  schools.  In  1917  the  University  of  Chi- 
cago received  nearly  $5,500,000  for  its  medical 
schools.  Vanderbilt,  Washington,  Johns  Hop- 
kins and  Yale  have  each  recently  received 
$1,000,000  or  more  for  medical  work;  Penn- 
.sylvania  received  more  than  $1,000,000  for  den- 
tistry; the  Pulitzer  donations  to  Columbia  for 
journalism  were  $2,000,000.  The  endowments 
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of  eight  theological  schools  are  above  $1,000,- 
000  each,  three  passing  $2,000,000  and  one 
(Princeton),  passing  £3,000,000,  while  the 
grounds,  buildings  and  library  of  the  Genera.1 
Theological  Seminary  of  the  Protestant  Epis- 
copal Church  are  reported  at  more  than  $2,000,- 
00ft  The  building  and  library  of  the  law  school 
of  the  University  of  Giicago  are  estimated  at 
$500,000,  and  the  properties  of  the  Harvard 
Law  School  (including  $600,000  ot  endowment) 
at  ^,000,000. 

Bibliography. —  Annual  Reports  of  the 
United  States  Commissioner  ot  Education ; 
United  States  Bureau  of  Education  (Bulletin, 
1913.  No.  4,  G.  E.  MacLean,  "Present  Standards 
of  Higher  Education  in  the  United  States")  ; 
Annu^  Educational  Numbers  of  Ihe  Journal  of 
the  American  Medici^  Association  (in  re- 
prints) ;  Annual  Reports  of  the  Conferences  of 
the  Council  on  Medical  Education;  Annual  Re- 
ports of  the  Carnegie  Foundation  for  the  Ad- 
vancement of  Teaching;  Bulletins  of  the  same: 
Flexner,  "Medical  Education  in  the  United 
States  and  Canada^-  {No.  4,  1910);  Rcdiich, 
"The  Case  Method  in  American  Law  Schools" 
(No.  8,  1914)  ;  Annual  Reports  of  the  Meetings 
of   the   Religious   Education   Society. 

Kendkic  C.  Babcock, 
Dean    of    the    College    of    Liberoi    Arts    and 

Sciences,   University  of  Illinois. 

EDUCATION,  Psychology  of.  In  some 
branches  of  the  subject,  educational  psychol- 
o^  is  differentiated  clearly  from  the  general 
science  of  psychology,  while  in  other  branches 
ihe  two  subjects  overlap.  The  investigation  of 
the  laws  of  memory,  of  learning,  o£  the  deter- 
minants of  attention  or  of  individual  differen- 
ces in  endowment,  has  been  carried  on  by  psy- 
chologists whose  interest  is  in  the  theoretical 
development  of  the  science,  as  well  as  by  those 
whose  interest  is  in  the  application  of  psychol- 
ogy to  education.  But  even  in  such  cases,  in 
which  there  is  an  overlapping  in  subject  matter, 
the  aim  of  the  educational  psychologist,  which 
is  to  discover  how  mental  growth  may  most 
efTectively  be  promoted,  usually  causes  him  to 
emphasiie  different  questions  than  those  upon 
which  the  pure  jjsychologist  dwells.  Certain 
branches  of  educational  psychology;,  such  as  the 
psj-chology  of  learning  lo  read,  write  and  spell, 
or  the  construction  of  tests  of  proficiency  in  the 
school  subjects,  or  the  technique  of  tests  of  in- 
telligence or  maturity,  belong  wholly  to  this 
field. 

The  education  of  the  child  is  the  product  of 
the  sum  of  the  external  influences  which  are 
brought  lo  bear  upon  him,  and  of  the  reactions 
which  he  makes  to  these  influences.  The  study 
of  these  reactions  and  of  their  laws  is  the  scien~ 
tific  foundation  for  rules  of  practice  in  attempt- 
ing to  guide  and  modify  them.  In  so  far  as 
these  reactions  are  mental  their  study  consti- 
tutes the  subject  matter  of  educational  psy- 
chology. 

The  differences  in  the  child's  interests  and 
capacities  as  he  advances  from  babyhood  to 
maturity  are  important  factors  in  his  reactions. 
For  the  treatment  of  this  phase  of  educational 
psychology,  see  the  article  on  Child  Psy- 
ch nt.ocY. 

Principles    of    Learning. —  In    the    ^cond 

iilace  the  child's  reactions  are  governed  by  the ' 
aws  of  learning,— -  both  those  which  are  gen- 


eral in  their  application  and  those  which  depend 
upon  the  child's  stage  of  development.  The 
eitect  of  practice  upon  skill  or  eiccellence  of 
performance  has  been  studied  in  the  case  of  a 
variety  of  types  of  learning.  One  of  the  earliest 
and  most  valuable  studies  was  made  upon  the 
growth  of  ability  in  the  telegraphic  language. 
A  number  of  studies  have  been  made  of  the 
somewhat  allied  process  of  typewriting.  Some 
light  has  been  thrown  on  human  learning  by 
studies  of  the  behavior  of  animals  in  escaping 
from  a  cage  or  learning  to  find  their  way 
through  a  maze.  In  the  field  of  sensory  dis- 
crimination and  the  development  of  perception  a 
number  of  studies  have  been  made  —  as,  for 
example,  in  learning  to  discriminate  between 
tones  or  colors,  to  overcome  illusions,  to  appre- 
hend and  draw  unusual  figures.  The  progress 
in  learning  a  foreign  language  has  been  traced 
Numerous  studies  have  Been  made  of  associa- 
tive learning  and  memorizing.  Memorizing  has 
been  investigated  to  discover  the  best  mode  of 
presentation,  the  best  way  of  dividing  material 
—  e.g.,  into  large  or  small  parts,  the  effect  of 
the  learner's  attitude  the  permanence  of 
memory  under  various  conditions,  etc.  Finally 
the  process  of  problem  solving,  as  in  the  solu- 
tion of  puzzles,  has  been  subjected  to  analysis. 

One  of  the  characteristic  features  of  the 
study  of  teaming  is  the  construction  of  the 
practice  curves,  which  represents  gratJiically 
the  rate  of  progress  at  different  stages.  The 
form  of  some  practice  curves  indicates  a  rapid 
progress  in-  the  early  stages,  followed  by  a 
gradually  decreasing  rate  until  progress  almost 
ceases.  In  other  cases,  however,  the  progress 
is  nearly  uniform  while  it  lasts;  while  in  a  few 
the  progress  is  stow  at  the  beginning  and  more 
rapid  later  on.  The  difference  may  perhaps  be 
explained  by  the  varying  ease  with  which  oM 
habits  may  be  adapted  to  the  new  task. 

There  are  various  sorts  of  fluctuations  in 
the  curve  of  progress,  some  of  short  dnration 
and  some  lasting  over  weeks  or  even  months. 
A  cessation  in  progress  over  a  number  of  prac- 
tice periods  has  been  termed  a  plateau. 
Plateaus  have  been  found  to  exist  in  several 
forms  of  learning.  A  number  of  explanations 
have  been  suggested.  The  earliest  was  that  the 
learner  develops  first  certain  simple  habits  and 
later  more  complex  ones,  and  that  white  he  is 
perfecting  the  simpler  habits  as  a  preparation 
for  the  complex  habits  no  apparent  progress  is 
made.  Another  explanation  is  that  the  learner 
either  spurts  and  hence  makes  errors  and 
becomes  confused,  or  becomes  taiy  and  fails  to 
push  ahead. 

The  extent  to  which  practice  or  learning 
produces  not  simply  special  habits  or  ability  but 
also  general  habits,  attitudes,  abilities  or  ideas 
which  are  operative  in  other  fields  than  die  one 
in  which  the  training  has  taken  place  lias  been 
the  subject  of  many  experiments  and  much 
debate.  It  is  now  generally  agreed  that  there  is 
some  transfer  of  the  effects  of  practice,  but  the 
amount,  the  nature  and  conditions  under  which 
it  occurs  and  the  importance  of  transfer  are 
matters  of  considerable  divergence  of  opinion. 

Among  the  factors  which  influence  the  rate 
of  progress  is  the  distribution  of  the  practice 
time.  In  the  case  of  the  rather  simple  types  of 
learning  in  reference  to  which  this  has  been 
studied  rather  short  periods  of  10  to  IS  minutes 
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have  proved  favorable,  but  it  Is  unsafe  to  apply 
this  rule  very  widely. 

The  importance  ot  mental  fatigue  in  hinder- 
ing progress  in  learning  or  in  impairing  mental 
work  has  been  variously  estimated.  A  dis- 
tinction must  be  made  between  true  mental 
fatigue,  as  represented  by  an  actual  fallinK  ofE 
in  ability  to  do  mental  work,  and  the  mere  feel- 
ing of  weariness,  which  may  or  may  not  indi- 
cate real  reduction  in  ability.  What  has  often 
been  thought  to  be  mental  fatigue  may  be 
merely  loss  of  interest  or  suggestion.  But  the 
modicum  of  true  mental  fatigue  which  remains 
wheiT  this  illusory  fatigue  is  allowed  for^  prob- 
ably hinders  learning  and  interferes  with  the 
more  difficult  mental  operations. 

Learning  in  the  School  Subjects.— The 
third  branch  into  which  education  psychology 
may  be  divided  deals  with  the  processes  of 
learning  which  are  characteristic  of  the  school 
subjects.  Important  studies  have  been  made  of 
reading  which  reveal  the  nature  of  the  behavior 
of  the  eye  and  of  the  perception  of  reading 
matter.  The  eyes  are  shown  to  move  along 
each  line  of  print  intermittently,  the  words 
being  perceived  during  the  pauses  only.  The 
pauses  vary  in  number  and  duration  according 
to  the  subject  matter,  the  size  of  print  and 
arrangement  of  the  Unes,  and  the  traming  and 
individuality  of  the  reader.  It  is  probable  that 
the  increase  in  the  scope  of  perception  during  ■ 
reading  pause  and  the  consequent  reduction  in 
the  number  of  pauses  is  a  close  correlate  of 
eSicienqr,  The  most  important  fact  about  per- 
ception m  reading  is  that  it  is  by  word  wholes 
or  groups  of  words.  Some  attention  to  the 
letters  must  be  given  in  the  early  stages  of 
teaming,  but  the  letters  are  soon  subordinated 

Z  their  organiiation  into  words.  A  factor  in 
s  organization  is  the  association  of  printed 
with  spoken  words,  and  even  in  silent  reading 
there  is  a  more  or  less  distinct  accompaniment 
of  inner  speech. 

The  writing  movement  has  l>een  studied 
chiefly  by  makms  records  of  the  movomenta  of 
the  fingers,  hand  and  arm  as  they  contribute 
to  the  total  movement  as  it  appears  at  the  pen 
point,  and  by  measuring  the  speed  of  the  pen 
movctnent  and  the  pressure  which  it  exerts- 
The  fingers,  hand,  forearm  and  umer  arm  unite 
in  various  ways  in  different  individuals  to  form 
a  very  complex  and  difhcult  movement  co-ordi- 
nation. Some  diversity  among  individuals  is 
desirable.  Changes  in  pressure  and  in  the 
speed  of  the  stroke  accompany  the  production 
of  the  particular  letter  forms.  The  siwed 
changes  determine  the  rhythm  of  writing, 
which  is  closely  related  to  ease  and  good  form. 

In  the  field  of  number  some  work  has  been 
done,  particularly  with  the  early  stages  of 
learning.  The  child  gets  his  abstract  idea  of 
number  through  such  concrete  experiences  as 


deal  of  discussion  of  the  relative  advantage  of 
these  experiences.  Among  other  subjects  of 
discussion  are  imagerj;  types  and  their  bear- 
ing on  number  operations,  the  nature  of  the 
mental  process  ID  calculation  and  the  amount 
and  conditions  of  improvement  in  reckoning. 
Little  study  has  been  made  of  the  mental 
process  in  solving  complex  problems. 

The  problem  of  spelling  has  been  attacked 


from  several  at^les,  to  determine,  for  example, 
the  relative  advantages  of  the  drill  method  and 
the  incidental  method  of  learning,  the  best 
method  of  presentation  of  spelling  words,  the 
advantage  of  class  stu^  in  comparison  with 
individual  study,  etc.  Elaborate  studies  have 
also  been  made  of  adult  writing  vocabularies  in 
order  to  discover  what  words  should  be  tau^t. 

Studies  of  drawing  have  been  directed 
chiefly  toward  the  development  of  drawing 
ability  and  interest  in  the  child.  They  have 
shown  that  the  young  child  uses  drawing  as  a 
language  to  express  his  ideas  with  a  great  deal 
of  freedom,  and  have  led  to  the  acceptance  of 
much  crudity  in  his  early  work,  in  the  knowl- 
edge that  greater  faithfulness  of  representation 
wifl  come  later. 

There  has  been  discussion  of  the  psychology 
of  other  subjects,  such  as  language  and  litera- 
ture, history,  geography  and  science,  but  little 
experimental  investigation. 

Tests  in  the  School  Subjects, —  Besides  ex- 
periments which  are  designed  to  discover  the 
nature  of  the  learning  process  in  school  sub- 
jects there  have  been  in  the  past  few  years  — 
for  the  most  part  since  1910  — many  attempts 
to  devise  standard  methods  or  tests  to  make 
possible  comparable  measurement  of  the  pro- 
ficiency of  children  in  the  school  subjects. 
These  tests  in  some  cases  are  made  by  the  help 
of  'scales*  or  series  of  specimens  of  pupils' 
products  in  the  subject  in  question,  graded  so  as 
to  represent  regularly  ascending  degrees  of 
excellence,  with  which  the  products  to  be 
graded  may  be  compared.  Of  this  sort  are 
several  handwriting  scales,  a  scale  for  judgpng 
English  composition  and  a  scale  for  drawing. 
Such  scales  do  not  by  any  means  eliminate 
judgment  in  grading,  and  it  is  found  necessary 
to  give  graders  training  before  their  scoring 
is  uniform  or  comparable  to  the  scoring  of 
Other  grades ;  but  it  is  possible  by  the  use  of 
such  scales  to  obtain  more  accurate  compari- 
sons of  the  work  of  different  groups  of 
pupils  than  without  them.  The  handwriting 
scales  have  proved  the  most  successful  on  ac- 
count of  the  greater  ease  with  which  excellence 
can  be  defined  in  handwriting  than  in  such  sub- 
jects as  composition  or  drawing. 

The  other  type  of  test  consists  of  a  series  of 
tasks  which  are  carefuliy  selected^  so  as  to  rep- 
resent essential  phases  of  a  subject  of  study, 
and  which  elicit  responses  from  the  pupils 
which  can  be  definiteljr  and  objectively  graaed. 
The  units  which  enter  into  such  a  test  are  care- 
fully graded  by  preliminary  application.  Some- 
times they  are  made  of  as  nearly  equal  diffi- 
culty and  sometimes  of  progressive  difficulty. 
The  latter  arrangement  is  desirable  when  pupils 
of  a  wide  range  of  ability  are  to  be  tested. 
Tests  of  this  general  nature  have  been  used 
chiefly  in  the  subjects  of  arithmetic,  reading, 
spelling  and  algebra,  while  beginnings  have 
been  made  in  some  of  the  other  subjects. 


difierences  in  the  attainment  of  pupils  in  their 
mastery  of  the  school  subjects  and  the  accom- 
panying iarge  overlapping  in  the  ability  of 
pupils  of  diHerent  ^es  and  school  grades,  the 
large  variation  in  the  results  obtained  in  dif* 
ferent  classes,  schools  or  school  systems,  the 
causes  of  these  variations  and  the  relation  of 
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methods  of  teskcbing  or  of  sopcrvisiop  to  the 

pupil's  attainments.  - 

GencnU  Testa.— Finally  a  branch  of  ed»- 


which  there  has  already  been  considerable  de- 
velopmeiit  bath  in  methodoloey  and  .  in  out- 
comes, consists  of  tests  which  are  designed 
to  measure  some  phase  oi  a  mental  function  of 
a  more  general  sort  than  is  involved  in  one  of 
the  school  subjects.  Tests  of  sensoi>  acuity  — 
as  of  vision  and  bearing  —  and  of  keenness  of 
sensory  discrimination  have  been  developed  and 
used  for  a  much  longer  puriod  than.  10  years. 
But  apart  from  the  detection  of  special  seosory 
defects,  for  which  elaborate  technique  and 
special  instruments  have  been  devised,  and 
from  the  interests  of  theoretical  psychology,  the 
study  of  these  elementary  mental  functions  has 
in  large  measure  given  place  to  ihe  attempt  to 
measure  the  higher  mental  processes.  Excep- 
tion should  perhai>5  be  made  of  tests  of  inlch 
discrimination,  which  has  proven  significaiit  as 
a  means  of  detecting  capacity  for  musical  edu- 
cation, and  of  some  other  simple  processes 
which  ma^  be  important  as  means  of  determin- 
ing vocational  fitness.  But  in  general  the  btir- 
den  of  opinion  is  that  tests  which,  involve  such 
processes  as  .memory,  association,  reflective 
thought  and  originali^'  in  meeting  problems 
give  much  more  valuable  insight  into  iulel- 
lectual  capacity. 

The  recent  revival  of  mental  tests  is  due  in 
large  measure  to  the  work  of  the  French  psy- 
chologist, A.  Binet.  Btnct  was  given  a  com- 
mission to  prepare  a  method  of  selecting  chil- 
dren from  the  schools  of  Paris  who  were  to  be 
put  into  special  schools  for  retarded  pupils.  In 
collaboration  with  T-  Simon  he  arranged  a 
series  of  tests  ^aded  in  difficulty  and  desig- 
nated certain  points  in  the  scries  as  correspond- 
ing to  the  capacity  of  children  at  particular 
stages  of  development.  In  the  first  revision  of 
the  series  in  1908  a  group  of  tests  was  chosen 
to  represent  each  age  from-  3  to  13.  A  still 
further  revision  in  1911  broucht  some  rear- 
rangement  but   no   change   in   the  principle   of 


The  Binet-Simon  graded  tests  have  stimu- 
lated very  extensive,  trial  of  the  series  hself 
and  vety  many  attempts  to  standardise'  other 
single  tests  or  groups  of  tests.  The  fundamen- 
tal principle,  which  is  (hat  the  child's  advance- 
ment with  aje  is  accompanied  by  the  attainment 
of  the  abiKiy  to  perform  tasks  of  regularly  in- 
creasing difficulty  and  that  the  ability  of  a  child 
to  perform  tasks  above  those  which  are  found 
to  be  typical  for  his  age  indicates  superior  in- 
telliBence,  while  his  inability  to  perform  tasks 
which  are  typical  for  his  age  or  for  a  lower  age 
indicates  inferior  intelligence  —  this  principle 
of  age  standards  has  proven  to  be  very  fruitful, 
al^ouf^  many  questions  of  detail  have  arisen 
in  the  application  or  interpretation  of  the  tei!t5. 

A  more  radical  reconstruction  is  represented 
in  the  Yerkes-Bridges  point  scale  which  uses 
almost  entirely  Binet  tests  bnt  discards  the  ar- 
rangement by  ages.  The  child  is  ^en  a  certain 
number  of  points  of  credit  for  successfuHy 
passing  each  test  (or  partial  credit  for  partiu 
success)  and  his  score  is  obtained  by  adding  at] 
his  points  of  credit  The  score  is  then  inter- 
preted by  comparison  with  age,  iex,  etc..  norms. 

It  is  obviously  oi  advantage  to  have  con- 


the  child.  Imperfect  as  the  methods  thus  far 
developed  admittedly  are,  they  are  already  very 
useful  in  selecting  children  tor  special  educa- 
tion, either  because  they  are  retarded  or  ad- 
vanced—  and  in  examining  delinquents  in  the 
courts  to  determine  whether  the  delinquency  is 
due  primarily  to  intellectual  defect. 

The  very  extensive  recent  experimentation 
with  single  tests  has  resulted  largely  from  the 
use  of  tests  of  the  higher  mental  processes  as 
already  noticed  and  from  the  derivation  and 
adoption  of  the  more  refined  methods  of  calcu- 
lating correlation.  The  significance  of  a  test 
can  only  be  determined  by  working  out  the 
relation  between  ability  in  the  test  and  ability 
in  some  other  test,  or  eeneral  ability  as  meas- 
ured for  example  by  the  estimate  of  teachers 
or  acquaintances.  A  test  is  useful  according  to 
the  closeness  of  the  correlation  between  attain- 
ment in  the  test  and  some  other  attainment  rep- 
resenting Ibe  ability  which  it  is  designed  to 
measure.  Besides  tests  of  general  intelligence 
som^  attempt  has  been  made,  with  only  limited 
Success  up  to  the  present,  to  devise  tests  of  the 
special  sorts  of  ability  which  are  required  in 
the  various  vocations.  Tests  of  genera!  intelli- 
gence themselves  have  proved  to  be  of  some 
vattie  for  vocational  guidance, 
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EDUCATION,  PuUic  School  Orgamza- 
tion.  See  Public  School  Obgamizatiok  ;  Pub- 
lic OR  Common  Schools, 

EDUCATION,  Retardation.     See  Ebuca- 

TION   OF  THE  FSESLE-MlNnED  AND  MENTAL   De- 

fscTtvEB;  Rktardation  of  Pupils. 
.     EDUCATION,  Religious,  in  the  United 
States.      See    Relicious    Eoucation    in    the 
United  States. 

EDUCATION,  Rural..  When  school  sys- 
tems were  fiist  organized  in  America,  the  pfoplt 
of  this  country  were  almost  wholly  en^a^ed  in 
agricultural  pursaits.  The  social  and  civic  life 
of  tke  people  was  extremely  simple.  The  in- 
crease in  popubtion,  onr  great  development  in 
indiutrial  and   cotnmercial  activities,   the  rise 
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of  great  cities  in  all  parts  of  the  country,  and 

the  advancement  in  science  and  invention  have 
been  the  means  of  establishing  advanced  stand- 
ards of  civilization  which  require  complicated 
services  from  the  social  and  civic  institutions 
of  the  country. 

Admimstratioii  of  Rural  Schools.— The 
great  agency  in  America  which  is  to  prepare 
our  citizens  for  the  highest  possible  kind  of 
service  and  which  is  to  enable  them  lo  meet 
successfully  the  great  problems  of  a  democracy, 
is  the  public  soiool  system.  This  enlarged 
scope  of  the  function  of  the  school  has  brought 
prominently  to  the  attention  of  the  public  many 
problems  which  aifect  the  economic  and  efficient 
administration  of  our  school  systems.  One  of 
the  most  dilEcult  of  these  problems  and  one  of 
paramount  importance  to  the  country  al  large 
IS  the  proper  organization  and  administration 
of  rural  schools.  This  qtiesdon  is,  of  course. 
one  of  primary  importance  to  the  agricultural 
sections  of  the  country  and,  yet  it  is  no*  exclu- 
sively related  to  the  interests  of  rural  commun' 
■ties.  The  nuBkber  of  people  residing  in  the 
cities  of  the  country  has  constantly  increased 
until  nearly  one-half  of  the  entire  populatioti 
now  reside  in  cities.  The  ntmiber  of  the  cities 
in  the  country  and  the  population  of  these 
cities  will  constantly  increase.  There  has  been 
a  decrease  in.  the  papulation  of  the  agricultuial 
sections  of  nearly  every  State  in  the  union; 
The  prosperous  and  growing  cities  and  villages 
with  their  increasing  millicois  of  people  and 
their  great  industrial  plants  turning  out  bil- 
lions of  dollars'  worth  of  manufactured  pro- 
ducts to  be  distributed  thtougbont  the  civilized 
world  are  placing  additional  burdens  and  afford' 
ing  greater  opportunities  and  adrantages  to 
those   who   are  living  upon   the   farms. 

The  agricultural  lands  of  America  must  sup- 

filj;  not  only  the  food  products  for  the  people 
ivin^  in  the  cities  as  well  as  the  country  and 
certain  raw  materials  which  are  needed  in  the 
great  manufacturing  establishments,  but  they 
should  also  be  able  to  reap  the  financial  reward 
which  will  come  from  stipplying  the  demands 
of  foreign  trade.  To  accomplish  this  result, 
there  must  be  more  intelligent,  scientific  man- 
agement in  our  agricultural  pursuits.  The  ad- 
ministration, therefore,  of  rural  schools  must 
have  a  direct  and  vital  bearing  upon  the  eco- 
nomic, industrial  and  commercial  activities  as 
well  as  upon  the  social  and  civic  progress  of 
the  nation.  The  interdependence  of  the  people 
living  in  the  cities  and  of  those  living  in  the 
rural  sections  must  be  recognized,  and  the 
schools  maintained  in  the  rural  or  agricultural 
sections  must  be  administered  from  the  broad 
standpoint  of  the  general  needs  of  the  nation. 
There  has  not  been  the  same  measure  of  im- 
provement in  the  rural  schools  of  the  country 
that  there  has  been  in  the  advancement  of  the 
schools  of  the  cities  and  populous  sections  of 
the  nation.  The  general  trend  of  educational 
movements  in  the  cities  for  a  long  period  of 
years  has  been  to  enable  the  schools  main- 
tained therein  to  meet  the  living  conditions  and 
necessities  of  the  people  whom  such  schools 
serve.  Unfortunately,  this  general  object  has 
not  been  in  view  in  the  administration  of  rural 
schools.  There  has,  however,  been  a  great 
change  in  school  administration  and  in  public 
sentiment   in   this   respect   within    the   last   IS 


years,  Many  of  the  leaders  in  national  move- 
meots  have  come  to  see  that  the  rural  school 
problem  i^  one  of  the  great  constructive  prob- 
lems in  the  public  affairs  of  the  country. 
Great  energy  is  now  being  devoted  to  an  efforf 
to  make  the  country  schools  the  equal  of  the 
city  schools.  There  has  been  much  legislation 
in  all  parts  of  the' country  to  accomplish  dlia 
result.  The  school  term  has  very  generally 
been  extended;  compulsory  education  laws  have 
been  made  more  effective ;  there  has  been  an 
enlarged  use  of  school  buildings  and  grounds 
with  the  idea  of  organizing  the  school  itself 
as  a  social  center ;  provision  has  been  made  for 
organizing  instruction  in  agricidtural  courses 
in  all  schools;  consolidation  of  small  schools 
has  been  encouraged  by  the  payment  of  larger 
quotas  of  state  funds ;  medical  inspection  o£ 
school  children  has  been  authorized  as  a  mMns 
of  conserving  life  in  agricultural  communities 
and  provisijon  has  been  nude  in  .various  ways 
to  afiord  boys  and  girls  living  in  the  remote 
farm  sections  the  advantages  of  academic  ot 
high  school  training.  This  is  a  long  list  of  im- 
portant legislative  measures  which  have  been 
considered  in  many  of  the  States.  The  effect 
of  the  enactment  of  these  laws  upon  the  t&' 
ciency  of  rural'  schools  is  now  yielding  results, 
However,  to  make  the  work  of  the  rural  school 
as  efSdent  and  as  well  adapted  to  the  needs  of 
the  people  as  the  city  schools  are,  several  im: 
poftant  things  must  be  done.  Among  these  are : 
1'.  The  courses  of  study  maintained  in  the 
rural  schools  must  be  adapted  to  the  social  and 
economic  conditions  of  rural  life. 

2.  The  schools  maintained  in  the  rural  sec- 
tions must  be  in  operation  for  a  period  of  time 
equal  to  that  which  schools  are  maintained  in 
the  city  or  more  populous  sections. 

3.  The  same  care  must  be  taken  to  conserve 
the  life  of  the  child  in  the  rural  commuttitf 
which  is  now  generally  exercised  in  the  city. 

4.  The  school  buildings,  grounds  and  equip- 
ment of  the  rural  school  must  be  as  adequate 
and  as  attractive  as  those  of  the  city  schools. 

5.  The  teachers  employed  in  the  niral 
schools  must  be  the  equal  in  culture,  scholar- 
ship, professional  training  and  experience  of 
the  teachers  employed  in  the  city  schools. 

In  recent  years  there  has  been  a  great  ex- 
pansion in  the  courses  of  Study  intended  to 
meet  the  conditions  of  industrial  centers.  The 
theory  is  that  the  school  is  not  only  to  teach 
children  the  fundamentals  of, an  education  but 
it  is  intended  to  train  them  so  that  the  instruc- 
tion which  they  receive  shall  be  of  service  to 
them  when  thej;  leave  school  to  assume  tfieir 
obligations  of  citizenship.  To  meet  the  neces- 
sities of  boys  and  girls  who  go  info  industrial 
life,  manual  training,  industrial  and  vocational 
schools  have  been  authorized.  If  courses  of 
Study  are  to  he  maintained  in  populous  centres 
for  the  purpose  of  meeting  the  needs  of  the 
industrial  workers,  the  obligation  rests  upon  the 
State  to  niake  provision  for  equal  opportunity 
in  the  education  of  boys  and, girls  who  are  to 
assume  the  responsibility  of  the  future  opera- 
lion  and  management  of  the  agricultural  in- 
terests of  the  country.  Instruclion  in  industrial 
and  vocational  courses  may  be  given  as  satis- 
factorily in  the  rural  schools  as  in  the  city 
schools.  Agriculture  ts  the  greatest  industry 
of  the  nation.    The  schools  maintained  i;     '"  ' 
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agricultur&l  regions  contain  the  great  bulk  of 
recruits  for  farm  life  in  the  nation.  Practical 
courses  should  be  given  in  these  schools  along 
the  hnes  of  scientific  agriculture.  Potato  dubs, 
corn  clubs,  canning  clubs  and  other  similar 
cllri>s  related  to  agricultural  work  should  be 
organized  in  eve  17  rural  school.  Home  pro- 
ject work  will  be  an  important  feature  of  a 
modem,  efficient  rural  school.  To  illustrate ; 
die  pupils  in  a  com  club  could  be  shown  what 
soil  IS  adapted  to  the  growing  of  corn  and  what 
fertiliier  is  essential.  They  could  be  shown 
how  to  prepare  the  soil  for  planting  corn ;  the 
selection  of  seed  could  be  carefully  determined; 
the  planting  could  be  done  at  the  proper  time, 
and  the  crop  could  be  properly  cultivated;  the 
value  and  necessity  of  frequent  cultivation  and 
of  rotation  in  crops  could  be  illustrated.  The 
harvesting  could  be  done  at  the  proper  time 
and  under  the  best  approved  methods  and  the 
meAod  of  placing  the  crop  in  the  market  with 
the  least  expense  and  the  greatest  advantage 
to  the  producer  could  be  learned.  The  farms 
located  in  every  school  district  in  the  country 
should  be  made  the  great  laboratories  on  which 
experimental  work  in  farming  could  be  carried 
out.  The  parents  of  children  in  the  schools 
will  generally  be  willing  to  co-operate  with  a 
successful  teacher  in  the  experiments  which 
iuch  teacher  desires  to  make  in  the  real  live, 
active  management  of  a  farm.  The  same  pro- 
cess could  be  pursued  In  sections  where  potatoes 
are  the  principal  crop.  Similar  experinlents 
could  be  made  m  relation  to  all  farm  products, 
fruit  growing,  etc.  Matters  pertaining  to  the 
management  and  care  of  the  home  will  interest 
die  girls ;  the  canning  of  fruit,  preservit^  vege- 
tables, making  bread,  etc,  are  activities  in 
which  they  may  be  interested  and  given  in- 
struction. In  most  of  the  great  agricultural 
States,  a  Stale  college  of  agriculture  is  main- 
tained at  public  expense.  These  institutions 
are  all  doin^  great  research  work  and  are 
making  scientific  experiments  and  are  producing 
information  for  the  benefit  of  the  farmer. 
This  information,  however,  will  not  be  of  great 
service  to  the  State  unless  there  is  some  me- 
dium able  to  bring  it  to  the  general  knowledge 
of  the  farmers  01  the  State  and  to  make  of 
such  information  a  practical  application. 
Fruit  exhibits  and  contests,  vegetable  exhibits 
and  contests,  similar  exhibits  and  contests  in 
grain  and  other  products,  the  common  rules  to 
be  observed  in  caring  for  poultry,  and  a  dairy 
are  piatters  which  may  be  included  in  courses 
of  study  in  rural  schools  and  increase  the  in- 
terest in  school  work  and  make  the  work  of 
the  school  more  effective,  practical  and  effi- 
cient In  the  year  1917  800  boys  pursued  in 
the  schools  of  New  York  State  what  is  known 
as  home  project  work.  After  paying  all  ex- 
penses incivred  in  their  experiment  and  being 
assigned  for  their  own  labor  $20,000,  these  800 
boys  had  a  net  profit  of  $40,000.  Each  of  these 
boys  earned  on  the  average  $75.  Of  course, 
some  of  them  earned  more  than  $75 ;  some  re- 
ceived less;  and  some  sustained  a  toss.  Is  not 
this,  however,  ihe  rule  in  the  actual  affairs  of 
life  including  farming?  Does  rot  this  experi- 
ment present  the  opportunity  to  show  the  boy 
who  failed  the  causes  for  such  failure,  to  point 
out  to  him  how  such  failure  may  be  turned  to 
success,  and  to  offer  to  him  the  necessary  en- 
couragement to  achieve  this  result?    These  il- 


lustrations are  sufficient  to  indicate  the  ^pe  of 
work  which  is  to  form  a  prominent  feature  of 
the  courses  of  study  in  the  future  work  of  the 
rural  schools  of  America. 

It  is  not  the  custom  in  any  of  the  States  to 
maintain  rural  schools  for  the  same  period  of 
time  which  schools  are  maintained  in  the 
cities.  In  most  of  the  States  there  is  a  pro- 
vision of  law  which  requires  the  school  to  be 
maintained  in  every  district  and  city  of  the 
Slate  for  a  certain  number  of  months.  This 
period  of  time  varies  from  four  months  to  nine 
months.  It  is  the  custom,  however,  in  cities 
to  maintain  school  for  ten  months.  Four  weeks 
is  usually  considered  a  month.  It  is  not  possi- 
ble to  give  the  boy  or  girl  in  the  country  dis- 
tricts the  same  opportunity  to  obtain  an  edu- 
cation which  is  afforded  to  the  boy  or  girl  in 
the  city  unless  the  period  of  time  which  school 
is  maintained  in  the  country  district  is  equal  to 
the  period  of  time  thai  the  school  is  main- 
tained in  the  dty. 

Supervising  and  directing  the  health  inter- 
ests of  children  is  now  re^rded  as  essential 
as  the  supervision  and  direction  of  matters  per- 
taining to  their  intellectual  development  Thia 
work  has  been  organized  as  a  part  of  the  regu- 
lar school  work  in  neariy  all  the  dties  of  the 
country.  It  should  be  extended  to  all  rural 
schools.  The  conditions  of  children  in  the 
country  districts  is  generally  at  a  lower  stand- 
ard than  the  health  of  children  in  dties.  The 
child  who  is  compelled  to  attend  a  country 
school  is  just  as  much  entitled  to  the  benefits 
of  health  instructions  as  the  child  residing  in 
the  dty.  A  child  in  the  country  district  is  sub- 
jected to  the  danger  of  contracting  a  con- 
tagious disease  ana  is,  therefore,  entitled  to 
every  precaution  which  Ihe  State  can  afford 
to  protect  him  from  this  danger.  There  is  not 
the  same  careful  supervision  of  the  ^dtysical 
condition  of  children  living  in  the  country  that 
there  is  of  those  liviiw;  in  the  cities.  The  rural 
school  should,  therefore,  be  made  the  great 
agency  not  only  in  the  development  of  health 
regulations,  but  of  a  knowledge  of  sanitary 
pnndples  in  all  rural  communities.  Physical 
training  should  form  a  part  of  the  curriculum 
of  every  rural  school  The  children  in.  the  coun- 
try unaoubtedly  have  more  open  air  exercise 
than  children  living  in  the  Cities.  This  does 
not  mean,  however,  that  they  do  not  need 
physical  training  which  is  provided  for  the 
children  in  the  cities.  The  children  in  the 
country  districts  are  generally  in  greater  need 
of  systematic  training  in  physical  education 
than  the  children  livit^  in  the  dties. 

The  children  of  the  cities  are  afforded 
greater  facilities  for  play  purposes  than  the 
children  of  the  country. .  It  is  argued  that 
children  of  the  country  have  the  entire  farming; 
area  in  which  to  play  and  to  obtain  recreation. 
They  may  not  obtain  these  privilegK,  how- 
ever, without  becoming  trespassers.  /The  chil- 
dren living  in  the  country  are  entitled  as  a 
matter  of  right  to  playground  facilities.  The 
sites  on  which  country  schools  are  erected 
should  contain  a  sufficient  amount  of  land  so 
that  a  playground,  croquet  ground  and  other 
necessary  recreation  and  play  may  be  orgari- 
ized  and  maintained  for  the  benefit  of  the 
children  attending  such  school.  These  facilities 
may  be  provided  without  large  expenditure.  It 
is  entirely  within  the  financial  ability  of  school 
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diatricU  to  provide  these  facilities  for  the  chil- 
dren. The  most  progressive  communities  are 
£'  ving  this  subj  ecC  attention.  The  tendency 
roughoui  the  country  is  to  erect  attractive 
school  buildings  in  the  country  districts.  It 
costs  but  little  more  to  make  a  country  school 
building  attractive,  sanitAry  and  to  conform  to 


each  State  in  the  Union  should  noa 

ihority  to  approve  the  plans  and  specifications 
of  every  rural  school  buUdine  which  is  con- 
jcled.     The  grounds  should  also  be  made 


There  is  no  factor  in  a  rural  school  so  im- 
portant as  the  teacher.    Proper  courses  of  study, 

suitable  and  atlraclive  buildings  with  adequate 
equipment,  the  maintenance  of  schools  for  a 
longer  period  o£  time  wiU  not  lead  to  the 
progress  required  in  the  administration  of  the 
rural  schools  unless  teachers  of  better  qualifi- 
cations are  employed  in  such  schools.  Lower 
standards  of  qualifications  are  now  maintained 
for  the  teachers  employed  in  rural  schools 
than  in  the  city  and  village  schools.  The  chil- 
dren in  attendance  upon  these  schools  will  not 
receive  the  efficient  instruction  to  which  they 
are  entitled  until  teachers  are  employed  in  these 
schools  who  have  qualifications  suhstantially 
equivalent  to  the  qualifications  provided  for 
teachers  in  the  populous  centres.  The  teachers 
in  these  schools  ^ould,  therefore,  be  reouired 
to  show  the  completion  of  a  four  years  aca- 
demic  course  of  training  and.  thereafter  the 
completion  of  a  professional  course  of  two 
years  which  relates  especially  to  the  conditions 
and  needs  of  rural  life. 

CoiMolidation  of  Rural  Schools. —  To 
effect  the  general  change  in  the  administration 
of  rural  schools  to  enable  these  institutions  to 
accomplish  the  purposes  which  are  now  de- 
manded of  ibem,  there  must  be  a  reorganiza' 
tion  of  rural  school  systems.  Two  elements 
are  essential  for  the  maintenance  of  successful 
rural  schools.  There  must  be  a  sufficient  num- 
ber of  children  to  create  the  interest  essential 
to  the  schoo!  and  a  sufficient  amount  of  prop- 
erty to  support  such  school  without  the  taxa- 
tion becoming  burdensome.  The  modemidex 
in  all  parts  of  the  country  is  to  consolidate 
small  rural  schools  into  central  schools  so  that 
these  schools  may  be  properly  graded  and  ad- 
vanced instruction  be  provided.  The  daily 
rural  free  delivery,  the  telephone,  electric 
lights,  good  roads,  the  automobile,  the  auto 
bus  ana  the  trolley  line  are  the  advance  agents 
of  the  consolidated  rural  school. 

The  first  State  in  the  Union  to  enact  a  law 
providing  for  the  consolidation  of  school  dis- 
tricts was  New  York.  Thai  State  took  such 
action  as  early  as  1853.  The  action  taken^  how- 
ever, applied  to  cities  and  villages.  It  did  not 
extend  to  country  districts.  Massachusetts  pro- 
vided for  the  consolidation  of  schools  as  early 
as  18C$  and  made  provision  at  the  same  time 
for  the  transportation  of  pupils.  The  consoli- 
dation act  of  Massachusetts  related  to  rural 
schools.  About  1890  Massachusetts  paid  less 
ihao  S23.000  for  the  tranportation  of  children 
who  lived  so  remote  from  schools  that  they 
could  not  walk  to  and  from  school  daily. 
Twenty-five  years  later  Maitarhiisetti  was  pay- 
bg  for  the  same  purpose  $500,000.  The  move- 
ment for  the  consolidation  of  schools  and  the 
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Union.  Indiana,  North  Dakota,  Ohio  and  many 
of  the  central  western  States  have  been  leaders 
in  this  movenient.  Indiana  has  undoubtedly 
done  more  in  the  matter  of  consolidation  ot 
rural  schobls  than  any  other  State.  The  suc- 
cess of  the  great  effort  which  is  now  being 
made  tbrougbout  the  country  to  improve  the 
rural  schools  depends  very  largely  upon  the 
the  consolidation  of  schools  and  the  transporta- 
tion of  pupils.  It  has  been  established  in  all 
parts  of  the  country  that  it  is  feasible  without 
injustice  to  the  taxpayer  or  hardship  to  the 
cluldren  to  organize  consolidated  rural  schools 
which  will  afford  the  country  children  prac- 
tical, cultural  and  advanced  courses  of  instruc- 
tion which  are  the  equivalent  in  every  particular 
of  courses  which  are  maintained  in  cities  and 
villages.  It  is  just  as  feasible  to  maintain 
courses  in  these  schools  which  will  prepare  a 
boy  for  admission  to  college  or  for  industrial 
or  professional  life,  as  it  is  to  maintain  such 
courses  in  the  cities  and  villages.  Agricultural 
and  industrial  arts  and  home  economic  courses 
should  form  an  important  part  of  the  curricu- 
lum of  a  school  of  this  type,  and  the  boys  and 
E'ris  desiring  to  pursue  vocations  along  these 
les  are  entitled  to  tile  same  aid  and  encour- 
agement that  is  given  to  the  boys  and  girls  who 
desire  to  pursue  the  long  established  traditional 

Transporta tion.— There  is  now  an  extended 

system  of  transportation  of  school  children  in 
operation  in  all  parts  of  the  countrjj.  Many 
agencies  are  now  utilized  extensively  in  taking 
children  to  and  from  school  when  these  chil- 
dren reside  too  far  from  the  school  to  walk  to 
and  from  it  daily.  Boys  and  girls  go  to  school 
portions  of  the  year  on  bicycles.  Various 
types  of  individual  conveyances  are  used.  The 
automobile  has  been  brought  into  extensive  use 
for  this  purpose.  Automobile  busses  are  em- 
ployed in  several  communities.  Electric  lines, 
steam  lines,  motor  boats,  etc.,  are  also  em- 
ployed. Where  transportation  is  provided  sys- 
tematically asd  with  good  business  regulations 
and  supervision,  the  objections  that  have  been 
raised  are  generally  overcome.  A  child  may 
ride  from  two  to  four  miles  in  a  comfortable 
wagon  or  other  conveyance  in  order  to  attend 
a  good  school  without  hardship.  Under  proper 
regulation  it  is  just  as  safe  for  children  to  be 
conveyed  to  school  as  it  is  for  them  to  walk  to 
school.  Where  busses  or  conv»ances  are  em- 
ployed for  the  traTisportation  of  children,  they 
must  be  operated  under  definite  regulations 
which  are  strictly  observed.  There  should  be 
an  established  route  with  scheduled  hours  for 
arrival  and  departure  and  drivers  should  carry 
watches  and  be  required  to  meet  this  schedule. 
It  is  possible  to  arrange  schedules  so  that  chil- 
dren will  be  on  the  road  the  minimtm  period 
of  time  and  be  required  to  travel  a  minimum 
distance,  These  matters  are  being  arranged  in 
all  parts  of  the  country  without  inconvenience 
to  the  home  and  without  interfering  with  the 
established  hours  which  regulate  farm  life.  No 
person  should  be  employed  as  a  driver  to  carry 
children  to  and  from  school  who  has  not  the 
full  confidence  of  the  community.  He  should 
be  made  responsible  for  the  conduct  of  the 
children  during  the  time  they  are  under  hJi 
care  to  the  same  extent  that  a  teacher  is  Tfr< 
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sponsible  for  their  conduct  while  they  are  in 
school,  Tra asportation  should  be  provided  at 
public  expense,  in  many  Stales  appropriations 
are  made  to  communities  which  provide  trans- 
Highways  and  the  Schools. —  There  is 
another  modern  factor  which  enters  into  the 
ability  to  provide  better  educational  facilities 
in  country  districts  and  this  is  the  improved 
system  of  highways  which  is  being  established 
in  tnan^  of  the  Slates.  Not  only  are  the  Stales 
developing  improved  highways,  but  the  national 
government  is  making  appropriations  for  the 
construction  of  highways.  These  roads  have 
made  rural  life  more  attractive,  have  made 
agricultural  pursuits  more  profitable  by  bring- 
ing the  farm  in  closer  touch  with  the  markets, 
and  they  afford  those  living  in  the  rural  re- 
gions the  opportunities  of  social  life  which 
G avail  in  the  village  and  city.  These  roads 
ve  also  enhanced  the  value  of  farm  property, 
We  may,  therefore,  confidently  expect  that  im- 
proved State  roads  will  be  extended  and  de- 
veloped in  the  future. 

The  greatest  obstacle  in  the  way  of  better 
rural  schools  is  the  increased  cost  involved  in 
their  maintenance.  The  relation  of  the  coun- 
try district  to  the  city  and  10  the  State  at  large 
is  such  that  States  may  with  propriety  and  with 
justice  to  all  parts  of  the  State  appropriate 
more  money  in  proportion  for  the  mainlcnance 
of  rural  schools  than  it  does  for  the  mainte- 
nance of  schools  in  cities.  The  relation  of  the 
maintenance  of  proper  rural  schools  to  the 
needs  of  the  nation  itself  is  such  that  the 
national  government  has  instituted  a  plan  which 
contemplates  national  aid  for  rural  education. 
The  results  which  could  be  accomplished  for 
the  national  service  through  appropriations  by 
the  national  government  justify  the  government 
in  making  such  appropriations.  The  rural 
school  systems  of  the  several  States  should  be 
made  as  practical  and  as  efficient  as  the  schools 
maintained  in  any  of  the  populous  centres  of 
the  country. 

Thomas  E.  Finecan, 
Deputy  Commissioner  of  Education  and  As- 
sistant Commissioner  for  Elementary  Edu- 
ealion.    State   Department   of    Education, 
Albany.  N.  Y. 
EDUCATION,    Secondary,    in    America. 
The  history  of   American  secondary  education 
presents   three   stages   of   development:      First, 
the    Colonial    period,    with    its   Latin    grammar 
schools:    secondly,   the  period   exlending   from 
the   Revolutionary  War   to   the   middle   of   the 
19th  century,  with  the  "academy* ;  and,  thirdly, 
the  period  down  to  the  present,  chiefly  charac- 
terized by  the  growth  of  public  high  schools. 

THE  OSANIAL    PEItOD. 

1.  The  FotindlnK  of  Grammar  Schools. — 
The  inRuences  which  most  vitally  affected  the 
early  development  of  secondary  education  in 
America  were  the  example  of  the  "graminar 
schools'  of  England  ana  the  risinf^  spirit  of 
democracy,  which  was  largely  Calvinisttc  in  its 
modes  of^  thought  and  kept  tn  tonch  with  Cal- 
vinislic  portions  of  Etirope. 

.  Early  in  the  history  of  the  colony  of  Vir- 
ginia, funds  were. raised  and  lands  set  apart 
for  tne  endowment  of  a  Latin  grammar  school. 
But    these    promising   beginnings   were   swept 


away  by  the  Indian  massacre  of  1622  and  the 
school  seems  never  to  have  been  opened.  The 
town  of  Boston  set  up  a  Latin  school  in  1635, 
which  has  had  a  continuous  existence  down  to 
the  present  time.  This  school  was  established 
by  vote  of  the  eitirens  in  a  town  meeting;  it 
was  supported  by  private  donations  and  hy  the 
rent  of  certain  islands  in  die  harbor,  desig- 
nated by  the  town  for  that  purpose ;  and  a 
town  rate  seems  to  have  been  levied  when  nec- 
essary to  make  up  a  salary  of  S244.50  a  year 
for  the  master.  Other  Massachusetts  towns 
followed  the  example  of  Boston.  School  fees 
were  commonly  collected.  A  town  rale,  which 
was  depended  upon  at  first  only  to  supplement 
other  sources  of^  revenue,  gradually  came  to  be 
the  main  reliance;  and  by  the  middle  of  the 
18th  century  most  of  the  grammar  sdiools  of 
Massachusetts  charged  no  fee  for  tuition. 
Latin  schools  were  early  established  in  Con- 
necticut; one  at  New  Haven  m  1641  and  ■one 
at  Hartford  not  later  than  1642.  A  notable  be- 
quest of  Edward  Hopkins,  sometime  governor 
of  Connecticut  colony,  available  soon  after  the 
middle  of  the  17th  century,  was  devoted  to  the 
maintenance  of  Latin  grammar  schools  in  Hart- 
ford and  New  Haven,  and  also  in  the  towns  of 
Hadlcy  and  Cambridge  in  Massachusetts.  The 
Dutch  at  New  Amsterdam  opened  a  Latin 
school  in  1659,  continued  for  some  years  after 
the  colony  passed  under  English  rule.  Secon- 
dary schools  were  established  in  Pennsylvania 
in  the  latter  part  of  the  17lh  century.  One  of 
these,  the  William  Penn  Charter  School  at 
Philadelphia,  has  continued  down  to  the  pres- 
ent day.  King  William's  school  at  Annapolis 
was  erected  by  the  legislature  of  Maryland  in 
IC^  and  similar  schools  were  established  in  dif- 
ferent sections  of  the  same  colony.  The  18th 
century  saw  schools  of  like  character  opened, 
partly  by  legislative  enactment,  partly  by  pri- 
vate initiative,  in  these  and  in  the  remaining 
colonies.  Some  of  the  number,  like  the  Uni- 
versity Grammar  School  in  Rhode  Island  and 
the  Free  School  at  New  York,  were  the  fore- 
Ttmners  or  the  accompaniments  of  colonial 
colleges. 

2.  Character  of  the  Grammar  Schools. — 
The  chief  emphasis  tn  these  colonial  schools 
was  laid  on  preparation  for  the  college  en- 
trance examination  and  the  requirements  for 
admission  to  college  determined  the  course  of 
study.  The  colonial  grammar  schools  accord- 
ingly taught  Latin,  a  little  Greek,  religion  and 
little  else.  Both  grammar  schools  and  colleges 
were  intended  especially  for  tiie  directive  arjd 
professional  classes  and  had  little  connectiori 
with  such  elementary  schools  as  there  were. 
In  Massachusetts,  towns  which  maintained 
grammar  schools  were  not  required  to  main-  , 
tain  reading  schools.  Sometimes  puiHls  were 
taught   to   read    in   grammar   schools,   bnt   the 

school  teachers  objected  to  this  bur-  i 

too,  the  mixing  of  the  two  grades  of 
a  in  one  school  was  recofjniied  asan  , 

evil.     The  grammar  schools  exercised  a  kind  ' 

of    selective    function,    discovering   latent   ca- 
pacity for  the  higher  studies  and  starting  tal-  i 
ented  youth  on  the  way  to  college.    Those  who 
showed  capacity  of  a  lower  grade  or  of  a  dif-  . 
ferent  sort  received  little  attention  or  enconiv  | 
agement. 

3.  The  Organization  of  Colonial  Systems. —  I 
In  the  organization  of  colonial  systems  of  sec-  I 
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ondary  educadon  important  beRinnings  were 
made.  In  1647  the  colonial  legislature  of  Mas- 
sachusetts decreed  that  an  elementary  school 
should  be  maiolaincd  ip  every  town  ot  50  lam- 
iltes;  attd  that  in  every' towtl  of  lOCt  families 
there  should  be  a  grammar  school,  in  which 
students  might  be  fitted  for  the '  university. 
This  provision  was  copied  by  the  colonies  of 
Cormecticut  and  New  Hampshire,  and  in  Con- 
oecticut  the  provision  was  afterward  changed 
lo  require  a  dammar  school  in  each  county 
town.  ITiese  New  Eng-land  colonies  maintained 
and  enforced  such  provisions  down  to  and  after 
die  Revolution.  Maryland  also  established  by 
law  a  system  of  county  grammar  schools. 
■When  the  colonies  were  transferred  into  States, 
after  the  Declaration  of  Independence,  the  sys- 
tems of  schools  in  the  four  colonies  mentioned 
wefe  continued  with  little  change,  but  no  other 
of  the  13  States  had  anything  that  could  be 
called  a  system  of  public  instruction. 

THE    PERIOD   nOU    THE    stvOLUTKIKARY    WAB    M 
.  TSE  CIVIL  WAB. 

1.  The  Foondin^  of  Acadcmleg.—  As  we  apt- 
proach  the  Revolutionary;  period,  we  find  new 
social  conditions  giving  rise  to  a  new  order  af 
schools.  With  the  growth  of.  sectarian  difier- 
ences  there  appeared  a  decided  tendency  to^ 
ward  the  separation  of  govenniienCat  from  eo- 
cksiastical  affairs  and  thus  the  position  of  edu- 
cational institutions  was  disturbed.  This  change 
lessened  Ibc  prestige  of  colonial  systems  of  edu- 
cation among  the  adherents  of  the  religious  de- 
nominations and  a  growing  distrust  of  the  col- 
leges ai^ared  among:  those  who  were  most  in 
accord  with  the  seculariiing  tendency  of  the 
time.  The  old  grammar  schools  were  weakened 
by  these  inilueiices  and  in  their  stead  there 
grew  up  a  new  type  of  secondary  school,  com- 
monly known  as  the  academy. 

Both  the  name  and  the  character  of  the  new 
insticution  were  si^gested  by  precedents  in  Eng- 
land, where  the  Dissenters  were  excluded  from 
grammar  schools  and  universities.  In  the  lat- 
ter part  of  the  ]7th  century  the  oon-conformist 
bodies  first  established  "academies,^  schools  in 
Uie  main  secondary,  which,  however,  undertook 
to  prepare  candidates  for  the  no n -conformist 
mmistry.  The  fame  o£  these  English  acade- 
mies seems  to  have  influenced  the  thought  of  the 
American  colonists  in  the  matter  of  public  edu- 
cation; first  the  strong  theolcwical  bent  of  their 
EngUsh  prototypes  rcappearea  in  the  new  Amer- 
ican schools;  and  then  the  resemblance  was 
more  obvious  in  the  wide  range  of  studies  of- 
fered, for  the  English  academy  bad  been  more 
practical  and  ledmicat  than  the  university. 
But  the  American  academics  soon  came  to  have 
a  well-defined  character  of  their  own,  apart 
from  anyconscious  imitation  of  English  models. 

In  1726,  a  school  for  classical  and  theologi- 
cal studies  was  established  by  a  Presbyterian 
minister  at  Neshaminy,  in  Pennsylvania,  If 
was  commonly  known  as  the  "Leg  College,"  as 
its  home  was  a  building  made  of  logs.  This 
school  in  the  wilderness  was  the  centre  of  deep 
and  widespread  interest  in  classical  studies  as 
well  as  in  the  religious  life.  It  sent  out  large 
numbers  of. zealous  pastors  and  teachers,  who 
established  log  coHeges*  all  over  the  bJRhlands 
of  the  mfddic  and  southern  colonies.  .  The 
Neshaminy  Log  ColleRc  itself  was  later  in.^ 
"corporated  With  what  is  now  Pkin'ceton'  UnT- 


versity.  Through  the  efforts  of  Benjamin 
Franklin,  a  school  was  established  at  Philadel- 
phia, legally  incorporated  as  an  academy  in 
1753,  and  probably  the  first  institution  in  Amer- 
ica formally  designated  by  that  title.  It  was 
under  the  control  of  a  self-perpetuating  board 
of  trustees.  A  fund  raised  by  private  subscrii^ 
tion  for  its  establishment  and  maint^antie 
was  supplemented  by  a  grant  from  the  city 
treasury  and  by  tuition  fees,  which  were  re- 
mificd  m  the  case  of  those  unable  to  pay.  This 
academy  organised  in  three  departments  or 
schools;  namely,  the  Latin,  ttie  English  and  the 
mathematical,  put  little  stress  on  the  theological 
element  and  mtich  on  EngRsh  language  and  lit- 
erature and  the  mathematical  sciences.  The 
school  ultimately  develo_p<d  into  the  Unlversily 
of  Pennsylvania.  Within  two  or  three  decades 
after  the  founding  of  this  Bchoo!  at  Philadel- 
phia,' a  nomber  of  schools  somewhat  similar  in 
character,  and  some  of  them  bearing  the  name 
academy,  were  established  in  the  middle  an4 
southern  colonies.  In  New  Englaad  the  two 
Phillips  academies,  one  at  Andover  in  Uassa- 
chusetta  and  the  other  at  Exeter  in  New  Haiat»- 
Onic^  were  tncorftc rated  m  1780  and  1781,  re- 
spectiveihr. ,  The  (nflnotce  !of  >these  two  schonU 
vxleitded  lo.  remote  StaMs,.  eapecialjy.  in  the 
growing  West;  and  they:  still  rank  anoof!  the 
strongest  and  most  ififluential  secondary  sdioola. 
The  academy  movement  begun  in  B evolutionary 
tynes  grew  apace  even  down  tii  the  period  of  the 
Civil  War.  More  than  ISO  were  incorporated 
in  .Massachusetts  alone  between  1780.  and  186S 
Dexter  in  his  'History  of  EducstiOD'  in  tb« 
United  States'  tabulates  6,085  academies  in  the 
United  States  in  1850,  employing  12,260  teach- 
ers and  giving  instruction  to  263,096  pupils. 

2.  The  Character  of  the  Older  Ac^demieSr— 
The  old  academies  were  generally  endowed  in- 
stitutions, organiied  under  the  control  of  self- 
perpetuating  hoards  of  trustees  oi  of  religious 
bodies,  established  to  serve  the  need  of  a  wide 
constituency  and  not  merely  of  a  ."iingle,  com- 
munity, and  often  locatca  in  small  country 
{lacCs.  Many  of  them  made  provision  for 
oarders  as  well  as  for  day  pupils.  They  were 
not  intended  in  any  exclusive  sense  for  the 
training  of  future  members  of  the  learned  pro- 
fessions, although  many  of  tbera  developed 
into  preparatory  schools.  In  the  Western 
States  preparatory  schools  attached  to  colleges 
were  commonly  called  "academies."  But  such 
was  not  the  earlier  purpose  of  the  academies, 
which  were  largely  schools  for  the  middle 
classes  and  answered  to  a  growing  desire  after 
learning  for  its  own  sake,  or  for  the  increased 
efficiency  it  would  give  in  other  than  profes- 
sional pursuits. 

,  Their  training  was  more  "practical"  than 
that  of  the  colleges,  wider  and  more  liberal 
than  that  of  the  grammar  schools,  or  of  some 
of  the  Colleges.  They  laid  new  stress  on  the 
study  of  the  English  language,  together  with 
grammar,  rhetoric  and  puhlic  speatong.  They 
taught  mathematics,  often  including  surveying 
and  navigation;  began  the  study  of  natur^ 
jcience,  especially  of  natural  philosophy  (phys- 
ics), of  which  astronomy  constituted  an  import- 
ant division;  .gave  courses  in  geography,  an- 
cient history,  English  and  above  all  American 
history,  French  often  and  German  seldom. 
J.atin  and  Greet  were  the  substantial  core  of 
the  iiistructjon  offered.    In  the  earlier  days,  th(; 
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courie  of  study  was  not  w«U  defined.  In  Eng- 
tisb,  Latin  and  matbematics  a  good  degree  ot 
continuity  of  work  was  apparently  (naintsined, 
but  in  others,  classes  were  formed  at  irregular 
-periods,  because  of  the  exigencies  of  rural  1if« 
which  demanded  certain  courses  be  confined  to 
a  short  winter  term  not  interfering  with  farm 
labor.  When  finally  definite  courses  of  study 
were  laid  out,  they  varied  in  length  from  three 
to  four  or  five  years.  Parallel  courses  were  of- 
fered. That  including  classical  studies  and 
covering  tbe  required  preparation  for  adtnis- 
sion  to  some  college  was  commonly  regarded  as 
the  standard  cpurse  of  the  school,  With  this 
might  be  found  an  English  course.  Afterward 
a  scientific  course  was  often  provided. 

Uany  of  these  schools  were  established  by 
religious  bodies.  Catholic  secondary  schools 
began  to  appear  in  this  period,  established  bf 
the  several  teaching  orders.  The  Society  of 
Jesus  founded  inatitntions  of  secondary  and 
higher  education  in  the  United  States  after  the 
Revolutioiury  War;  the  Brothers  of  the  Chris- 
tian Sdboola  ooened  their  first  school  in  Amer' 
iCB  at  Uontreal  in  1838;  soon  after  set  up  estab> 
lishments  within  the  United  States,  at  Balti- 
more and  New  York,  and  followed  these  ele- 
mentary schools  with  secondary  courses;  and 
besides  many  conventual  schools  for  girts  were 
established,  which  drew  a  large  clienta^  from 
ether  than  Catholic  families.  The  academies 
established  by  Protestant  bodies  usually  termi- 
nated their  formal  connection  with  ecclesiasti- 
cal societies  upon  their  legal  incorporation.  The 
religious  instruction  which  they  carried  on  con- 
cerned itself  for  the  moat  part  with  the  broad 


which  has  been  more  fully  exemplified  in  the 
public  schools  of  later  times. 

The  grammar  schools  had  been  exclusively 
for  boys.  Such  was  the  case  with  many  of  the 
academies.  But  others  were  coeducational,  and 
there  grew  up  also  a  large  number  of  acad- 
emies for  girls,  which  were  all  too  often 
weighed  down  with  the  title  ot  "female  semi- 
nary.' The  last  two  prepared  the  way  for  two 
n'pes  in  higher  education,  appearing  in  the 
fourth  decade  of  the  19th  century;  namely,  the 
coeducational  college  and  the  college  for  women 
exclusively. 

The  academies  broadened  the  intellectual 
horizon  of  families  and  communities  and  re- 
inforced the  protest  which  was  arising  against 
the  narrow  curriculum  of  the  Amencan  col- 
leges. In  the  absence  of  special  schools  for  the 
training  of  teachers,  the  better  elementary 
schools  were  for  a  long  time  in  the  hands  of 
academy  graduates.  Special  classes  were  or- 
ganized in  New  York  and  Pennsylvania  acad- 
emies for  instruction  in  the  art  of  teaching 
and  a  seminary  for  teachers  was  opened  in  con- 
nection with  Phillips  Academy  at  Andover. 
When  Stale  normal  schools  began  to  be  estab- 
lished in  Massachusetts  in  the  year  1839.  sug- 
gestions for  their  organization  and  management 
were  drawn  from  this  seminary  and  from  tbe 
current  practice  of  academies.  With  the  intro- 
duction and  subsequent  rapid  growth  of  normal 
schools  in  this  country  a  new  means  of  sec- 
ondary training  of  considerable  importance  was 


added  since  these  institutions  began  and  con- 
tinued to  devote  a  large  share  of  their  time  to 
work  essentially  academic  in  character  and  of 
secondary  rank. 

3.  The  Riac  of  the  Public  High  Schools 
In  tbe  early  part  of  the  19th  century  there 
appeared  a  strong  demand  for  schools  under 
the  exclusive  control  of  the  State.  The  Cal- 
vinistic  view  of  the  civil  power  had  prepared 
the  way  for  State  agency  in  education,  and  the 
steadily  advancing  separation  between  Cburdi 
and  State  kept  alive  the  question  as  to  the 
relation  of  the  schools  to  both.  The  well- 
established  theory  that  the  State  should  grant 
charters  to  coUcaes,  authorizing  them  to  man- 
age their  own  arrairs  under  close  corpora tions, 
with  incidental  aid  from  tbe  State  in  the  shape 
of  gifts  of  land  or  money,  was  lot^  applied  to 
secondary  education  as  well.  The  first  step  in 
the  establishment  of  public  secondary  schools 
was  taken  by  the  larger  towns  and  municipali- 
ties, under  the  lead  of  Bostoti,  where  in  1821  was 
established  an  'English  Classical  School,*  whid 
soon  took  die  name  of  "English  High  School,* 
probably  inutating  the  style  of  the  Edinbnr^ 
High  School.  The  report  to  the  sdiool  commit- 
tee made  at  the  time  of  its  founding  said :  'The 
mode  of  education  now  adopted,  and  tbe 
branches  of  loiowledge  that  are  taught  at  our 
English  gianmar  schools  are  not  snffidentlr 
extensive  nor  otherwise  calculated  to  bring  the 
powers  of  the  mind  into  operation  nor  to 
qualify  a  youth  to  fill  usefully  and  respectably 
many  of  the  stations,  both  public  *nA  private, 
in  which  he  may  be  placed.*  A  three-year 
coune  was  adopted,  embracing  En^sh  lan- 
guage and  literature,  mathematics,  navigation 
and  surveying,  geography,  natural  philosophy 
(includinf*  astronomy),  history,  logic,  and  mor^ 
and  political  philosophy.  Latin  and  modern 
languages  were  added  afterward  and  the  course 
was  extended  to  four  years.  Students  were 
received  into  the  high  school  from  the  elemen- 
tary schools  of  the  city,  but  at  first  were  not 
prepared  for  admission  to  college,  that  being 
the  function  of  tbe  Latin  school.  But  with  the 
addition  of  foreign  languages  to  its  course  of 
study  the  Enfjiish  High  School  fitted  its  stu- 
dents for  admission  to  certain  higher  institutions. 

Other  Massachusetts  towns  followed  the 
lead  of  Boston  in  this  maHer.  Philadelphia,  in 
1E38,  esllablished  the  Central  High  School,  under 
special  authorization  from  the  Pennsylvania 
legislature.  Baltimore  followed  with  the  estab- 
lishment of  a  'city  college.*  Providence  opened 
a  public  high  school  in  1843.  Hartford,  in  1847, 
transformed  her  old  grammar  school  into  a 
school  of  the  newer  type.  New  York  opened 
a  'free  academy*  in  1848,  the  name  of  which 
was  afterward  changed  to  the  College  of  the 
City  of  New  York.  This  school  was  estab- 
lished in  accordance  with  a  special  act  of  the 
State  legislature,  ratified  by  vote  of  the  people 
of  the  city.  The  growth  of  public  high  schools 
prior  to  the  Civil  War  was  not  rapid.  The 
exact  number  established  in  the  first  40  yeare 
of  the  movement  has  not  been  accurately  de- 
termined, due  to  the  inaccuracy  and  mcagemess 


Stales  Commissioner  of  Education  for  190f 
estimates  the  total  number  established  prior  to 
1860  at  321,  indicating,  however,  that  me  etti- 
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mate  u  probably  vcnr  inexact.  Cubberlqr,  fol' 
towing  a  table  Prepared  by  William  T.  Harris 
while  United  States  Commissioner  of  Educa- 
tion, says  that  as  late  as  1860  but  69  of  our 
present  cities  are  regarded  as  having  organized 
a  clearly  defined  high-school  course  oi  study- 
Prior  to  the  Civil  War,  and  for  a  long  time 
after  it,  the  public  high  school  movement  en- 
countered hostility  from  those  who  regarded 
the  academy  as  the  final  or  best  solution  of  the 
problem  of  public  secondary  educaiioa  It  also 
encountered  hostility  from  those  wiio  were  op- 
posed on  principle  to  the  recognition  of  sec- 
ondary education  as  a  proper  field  for  govern- 
mental agency. 

4.  The  Bepmungi  of  State  Syitetna  of 
Secondu7  Edut^tion, —  Soon  after  the  close 
of  the  Revolutionary  War,  new  Slate  systems 
of  education  began  to  be  established,  in  which 
special  provision  was  made  for  secondary 
schools.  The  University  of  the  Stale  o£  New 
York,  erected  in  1784,  is  a  notable  example  of 
the  strong  influence  which  French  thought  then 
exercised  in  American  affairs,  as  it  realized 
the  conception  of  a  university  put  forth  by 
Diderot  and  others  of  the  great  French  writers 
of  the  latter  half  of  the  18th  century.  It  em- 
braced the  whole  provision  for  secondary  and 
higher  education  within  Ibe  State,  wJln  the 
exception  of  schools  of  a  purely_  private  charac- 
ter. Its  control  was  vested  in  a  Board  of 
Regents,  consisting  of  the  governor  and  the 
lieutenant-governor,  ex  officio,  and  19  members 
elected  by  the  Slate  legislature.  The  reorganiza- 
tion of  1787  made  the  Board  of  Regents  distinct 
from  the  Board  of  Trustees  of  Columbia  Col- 
lege, with  which  ii  had  been  identical.  This 
"university*  exercised  ^reat  influence  on  later 
systems;  and  in  Georgia,  by  an  act  passed  in 
1785,  *A11  public  schools  instituted,  or  to  be 
supported  by  funds  or  public  monq'S  in  this 
State,  shall  be  considered  as  parts  or  members 
of  the  university' ;  and  in  the  territory  of 
Michigan  an  act  was  passed  in  1817  instituting 
a  university  of  imposing  character.  The  latter 
establishment  existed  mainly  on  paper,  and  the 
act  incorporating  it  was  repealed  in  1821.  The 
Georgia  "university"  also  never  amounted  to 
much  in  its  original  form.  But  although  the 
comprehensive  type  of  university  organization 
was  not  widely  adopted,  there  was  a  general 
desire  in  the   early  part  of  the   19th  century 


.  .  . ;  declared  in  1817  that  "Institutions  of 
learning,  both  academies  and  colleges,  should 
ever  be  iinder  the  fosterinij  care  of  this  legis- 
lature, and  in  their  connection  with  each  other 
form  a  complete  system  of  education,'  Even 
more  significant  is  the  provision  of  the  consti- 
■  ■'  1  of    Indiana,   adopted  in   1816.   thai    *Il 


shall  be  the  duty  of  the  general  assembly,  as 
soon  as  circumstances  will  permit,  to  provide  by 
law  for  a  general  system  of  education,  ascend- 


ing In  regular  gradation  from  township  schools 
to  a  State  university  wherein  tuition  shall  be 
gratis  and  equally  open  to  all.' 

For  the  most  part,  however,  actual  State 
agency  in  secondary  education  was  as  yet  lim- 
ited to  the  subsidizing  of  privately  managed 
academies.  In  Massachusetts  the  provision  for 
grammar  schools  under  town  control  was  con- 
tinued after  the  colony  became  a  State,  but  the 
law  was  so  changed  mat  oaly  the  larger  towns 


-were  left  subject  to  this  requiremenL  At  die 
same  time  academies  established  by  private 
initiative  were  endowed  by  the  legislature  with 
grants  of  public  lands.  In  Kentucky  the  State 
legislature  granted  6,000  acres  of  public  lands  to 
an  academy  in  each  county.  In  Pennsylvania 
colleges  and  academies  received  financial  aid 
from  the  State  for  many  years,  culminatiiig  in 
1838  in  a  general  State  system  of  educational 
subsidies.  Five  years  later  such  aid  was  dis- 
continued. In  other  States  the  granting  of  State 
subsidies,  in  money  or  lands,  to  secondary  and 
higher  schools  was  customary  for  many  years. 
For  the  roost  part  there  was  but  Utile  system  or 
consistency  observable  in  the  distribution  of 
such  aidi  and  the  State-aided  institutions  were 
not  subjected  to  any  sort  of  State  control. 

It  would  seem  an  easy  transition  from  the 
State  policy  of  granting  subsidies  to  private 
secondary  schools  to  the  policy  of  providing  by 
iaw  for  the  establishment,  and  even  the  support, 
of  such  institutions.  This  transition  was  not, 
however,  readily  made,  since,  as  has  been  men- 
tioned many  objected  to  the  principle  involved 
regarding  secondary  education  as  a  proper  field 
of  governmental  agency.  The  le^  questions 
wrapped  up  in  this  latter  contention  were  not 
settled  until  1874,  when  the  Supreme  Court  of 
Michigan,  in  what  is  known  as  the  'Kalamazoo 
Case,*  decided:  "Neither  in  our  Stale  policy, 
tn  our  constitution,  nor  in  our  laws  do  we  find 
the  primaiy  school  districts  restricted  in  the 
branches  oi  knowledge  which  their  officers  may 
cause  to  be  taught,  or  the  grade  of  i---— --■  - 
that  u»y  be  ginen-  if  their  voters  ci 
regular  form,  to  bear  the  expense 
the  taxes  for  the  purpose.'  The  ori 
volved  was  applied  long  before  t 
however.    As  early  as  1798  Connec 
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having  a  population  of  less  than  5,000  were 
allowed  to  substitute  therefor  an  elementary 
school  But  three  years  later,  1827,  it  was 
enacted  that  every  town  havii^  500  families 
should  provide  a  master  to  give  instruction  in 
the  history  of  the  United  Stales,  bookkeeping, 
geometry,  surveying  and  algebra;  and  eveiT 
town  having  4,000  inhsbilants  a  master  capable 
of  giving  instruction  in  Latin  and  Greek,  his- 
tory, rhetoric  and  logic  Due  to  the  strong 
entrenchment  of  the  "district  system,'  this  law 
was  modified  and  even  weakened  many  timet 
prior  to  the  Civil  War;  but  in  the  revision  of 
1859  all  of  the  essential  provisions  were  re- 
enacted  and  even  bettered  Iowa  adopted  a 
provision  in  1B49  expressly  permitting  the  aid- 
ing of  higher  grades  to  the  public  schools;  and 
in  18S8  authonzed  the  establishment  of  county 
high  schools.  In  New  York,  systematic  grading 
of  schools  went  steadily  forward;  and  the 
"academic  departments*  of  these  schools  corre- 
sponding to  the  high  schools  of  other  State*, 
formed  a  part  of  (he  University  of  the  State 
of  New  York  and  received  financial  aid  from 
the  literature  fund.  In  Maryland  the  county 
academies,  which  had  displaced  the  grammar 
schools  of  colonial  days,  continued  for  many 
years  to  receive  financial  aid  from  the  State. 
Prior  to  the  Civil  War,  therefore,  all  later  . 
types  of  Stale  interest  in  secondary  schools  of 
a  public  character  were  at  least  represented: 
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the  •pennisMTe"  type;  the  obUeatory  type;  and 
the  type  in  which  a  complete  and  well-rounded 

system  was  sought. 

ThB  PERIOD  PROW  THE  CIVIL  WAR  TO'  THE  PRESENT. 

1.  Statistics  of  Growth.— From  the  Civil 
War  to  1890  data  upon  this  point  are  very  in- 
complete and  inaccurate.  The  United  Stales 
Bureau  of  Education,  formally  estabiishcd  in 
1866,  almost  immediately  began  to  collect  sta- 
tistics regarding  secondary  mslitutions.  Diffi- 
culties were  at  once  met  in  classifying  such 
institutions  and  in  getting  reports  from  theiri. 
Worlt  of  secondary  character  was  done  in 
schools  bearing  all  sorts  of  titles :  academies, 
hi^  schools,  seminaries,  female  seminaries,  in- 
stitutes, grammar  schools,  preparatory  schools, 
colleges,  universities,  schools  ot  science  and  nor- 
mal schools.  It  was  well  into  the  eighties  before 
the  public  high  schools  began  to  rival  their 
competitors  in  numbers  of  students.  Since  1890 
the  growth  in  such  schools  as  well  as  in  the 
number  of  students  enrolled  in  them  has  been 

fhenomenal.  The  following  table  is  compiled 
rom  the  report  of  the  United  States  Commis- 
sioner of  Education  for  the  year  1914: 


Public 

Pri™« 

Y%*M 

Sd»oi,  •^^-ch. 

Stu- 

Teich- 

Stu- 

2  S!6 

190»-I0. 

10,113 

S1.909 

1,)«.W4 

2I1M 

U,B90 

The  tremendous  growth  ^own  has  been  the 
result  of  a  lai^e  number  of  factors.  In  the 
first  place,  social  changes  of  great  significance 
have  been  taking  place  since  the  Civil  War 
period.  A  number  of  these  changes  peculiarly 
nnportant  in  their  bearings  upon  secondary  edn- 
catlon  need  but  be  mentioned;  the  rapid  in- 
crease of  population  containing  a  large  per- 
centage more  or  less  unacquainted  with  our 
political  conditions ;  the  growth  of  science  with 
resultant  discoveries  and  inventions ;  and,  largely 
in  consequence  of  these,  the  multiplication  of 
industries  and  vocational  opportunities  requiring 
special  training.  Along  with  these,  the  increase 
in  wealth,  both  ptiblic  and  private,  the  growth 
of  cities,  the  systematiiation  of  business  and  the 
opportunities  afforded  for  leisure  have  produced 
lar-reaching  results  upon  secondan'  and  higher 
education.  In  the  second  place,  edtication  as  a 
Study  has  taken  a  place  among  the  sciences.  In 
this  development  secondary  education  has  re- 
ceived attention,  especially  in  the  field  of 
adolescent  physiology  and  psychology.  G.  Stan- 
ley Hall's  notable  work  on  'Adolescence'  (q.v.), 
published  in  I90S,  started  a  acw  interest  in  both 
the  kind  and  the  extent  of  education  whicti 
youth  should  receive.  All  of  these  factors  are 
extremely  complex,  in  their,  bearings;  and  in 
spile  of  the  great  advances  so  far  made,  the 
principles  ot  secondary  education  both  in  their 
administrative  and  theoretical  aspects  constitute 
problems  rather  than  fixed  conclusions.    Some 


of  the  most  ifi^ortant  of  these  problems  may 
be  reviewed. 

2.  The  RelatioQ  of  SecoRi^ry  to  Higher 
Education.—  While  the  public  high  school  grew 
up  primarily  to  serve  the  students  who  did  not 
plan  to  enter  college,  the  new  institution  did 
not  long  remain  uninfluenced  by  the  demands  of 
higher  institutions.  In  the  seventies  and 
eighties,  much  discussion  took  place  relative  to 
the  wisdom  of  high  schools  emphasizing  prep- 
aration for  college;  but  the  question  was  soon 
dropped  and  the  problem  of  adjusting  the  rela- 
tion between  these  institutions  became  probably 
the  most  important  question  in  secondary  educa- 
tion for  the  ensuing  three  or  four  decades. 

One  of  the  earliest  methods  of  adjusting 
this  relationship,  and  one  which  remains  to-day 
as  probably  the  most  effective,'  is  the  so-called 
"accrediting  system.*  This  system  was  inaugu- 
rated by  the  University  of  Michigan  in  1871. 
Under  it  the  university  admitted  to  its  fresh- 
man class,  without  examination,  such  graduates 
of  approved  secondary  schools  as  were  especially 
recommended  for  that  purpose  by  the  prin- 
cipals of  those  schools.  It  depended  upon  a 
purely  voluntary  E^reement  between  the  sec- 
ondary schools  and  the  hi^er  institutions,  so 
that  the  school  rather  than  the  individual  was 
examined;  and  the  inquiry  related  chiefly  to 
the  vitall^,  intelligence  and  general  effective- 
ness of  the  instruction.  A  targe  number  of 
other  State  universities  have  adopted  this  gen- 
eral plan ;  some  have  developed  elaborate  and 
rieid  means  of  inspecting  the  secondary  schools, 
while  others  have  failed  to  do  so  because  of 
the  large  amount  of  work  and  expense  involved. 
Some  have  relied  to  a  large  extent  upon  written 
reports;  others  have  insisted  upon  first-hand  in- 
spection by  a  university  officer.  In  1914,  ac- 
cording to  the  bulletin  of  the  United  Stales 
Bureau  of  Education  on  "Accredited  Secondary 
Schools  in  the  United  States"  (Bulletin,  1915. 
No.  7),  at  least  19  Stale  universities  relied  upon 
hsts  prepared  by  their  own  authorities.  A  num- 
ber of  private  universities  and  cslIeo;es  likewise 
build  their  own  lists ;  some  examples  of  these 
are  University  of  Chicago,  Johns  Hopkins  Uni- 
versity, Catholic  University  of  America  and 
Saint  John's  College, 

In  a  considerable  number  of  cases  State  laws 
have  empowered  their  own  State  departments 
of  education  to  classify  and  standardize  sec- 
ondary   schools.      Some    erect    very    elaborate 


inspections  division  under  the  Board  _  _ 
Regents  consisting  of  3  chief  and  13  assistants, 
of  whom  10  at  least  gave  their  whole  time  to 
the  work.  Ohio  and  Minnesota  are  other 
notable  examples  of  this  system,  but  with  a 
less  highly  developed  technique  than  New  York. 
In  many  cases,  State  universities  accept  the  lists 
of  accredited  secondary  schools  made  by  the 
State  departments ;  such  is  the  practice  at 
present  in  at  least  10  States.  In  some  of  the 
States  the  success  of  this  system  has 


city.  These  State  lists  have  served  other  ac- 
crediting boards  throuriiout  the  country  and 
nave  exerted  a  powerful  influence  toward  rais- 
ing standards  within  the  States  preparing  them- 
A  third  series  of  agencies  inHueptial  in  de- 
veloping the  accrediting  system  may  be  found 
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in  a  number  of  assodatiohs  tormeij  in  different 
sections  of  (he  country  and  made  up  of  repre- 
sentatives from  both  secondary  schools  and 
hipher  institniioiw.  These  grew'  op  primarily  to 
bnng  these  representatives  together  for  the  pur- 
pose of  discussing  common  problems ;  and 
while  retaining  the  original  purpose,  they  have 
added  the  worn  of  preparing  lists  of  accredited 
secondary  schools  for  the  use  of  the  in 


and  Preparatory  (now  Secondary)   Schools 
ganized  at  Boston'  in  1885.  This  organization 

firompted  the  establishment  of  The  New  Eng- 
and  College  Entrance  Certificate  Board  in  19(E. 
This  is  now  made  up  of  representatives  from  all 
the  leading  colleges  and  universites  of  New 
England  and  has  a  list  containing  the  names  of 
more  than  400  accredited  secondary  schools. 
The  Assodalion  of  Colleges  and  Preparatory 
Schools  of  the  Middle  States  and  Maryland 
came  into  existence  in  1892.  Out  of  this  grew 
the  College  Entrance  Examination  Board  in 
1900.  While  this  board  relies  for  the  most  part 
on  the  examination  of  the  individual  student, 
its  influence  upon  the  rdatton  between  sec- 
ondary and  hi^er  education  is  essentially  the 
same  as  that  of  the  accrediting  system.  The 
North  Central  Association  of  Colleges  and 
Secondary  Schools  was  formed  at  Evanston,  III., 
In  1895;  and  The  Association  of  Colleges  and 
Preparatory  Schools  of  the  Southern  States  at 
Atlanta,  .Ga.,  in  the  same  year.  -  Both  of  these 
associations  have  extensive  lists  of  accredited 
schools. 

The  criteria  used  by  these  difiercnt  accredit- 
ing bodies  differed  widely  in  the  demands  they 
made  upon  secondary  schools,  and  they  stiU 
continue  to  do  so.  For  example,  at  the  present 
time  the  College  Entrance  Examination  Board 
recognizes  but  U  subjects  as  permissible  in  a 
standard  high  school  course  while  the  Univer- 
sity of  Minnesota  recognizes  22.  Some  means 
of  securing  uniformity,  therefore,  became  a 
significant  problem ;  and  this  problem  remaina 
as  vital  to-day  as  it  was  in  1890.  Inasmuch  as 
no  mechanical  adjustment  between  secondary 
schools  and  colleges  can  settle  this  problem,  the 
important  attacks  that  have  been  made  upon  it 
have  attempted  to  go  to  the  bottom  of  the  edu- 
cational questions  involved  in  order  to  gel  a 
basis  for  determining  the  delaili  of  relationship. 
The  first  and  one  of  the  very  most  significant 
attempts  at  solution  was  made  by  the  Com- 
mittee on  Secondary  School  Studies,  appointed 
by  the  National  Education  Association  in 
1892  and  known  as  "Committee  of  Ten." 
Nine  sub-committees  of  10  members  each 
were  appointed  to  prepare  reports  on  the 
several  ordinary  departments  of  secondary 
school  instruction ;  namely,  Latin,  Greek,  Eng- 
lis.h,  other  modern  languages,  mathematics, 
physics  (with  astronomy  and  chemistry),  nat- 
ural history  (hiolojo'i  including  botany,  zoology 
and  physiology),  history  (with  civil  government 
and  political  economy),  geography  (physical 
geography,  geology  and  meteorology).  The 
Committee  of  Ten,  having  securea  carefully 
prepared  reports  from  its  sub-committees  and 
having  examined  a  large  number  of  the  courses 
in  actual  use  in  secondary  schools,  drew  up  a 
report  which  was  published  by  the  United 
States  government  in  December  1893,  'ojfether 
with  the  reports  of  the  several  sub-cotmmttees. 


Great  stress  was  laid  on  the  correlation  of 
studies  in  secondary  schools,  the  unifying  of 
many  subjects  into  a  well-knit  course  of  instruc- 
tion, through  the  recognition  of  their  numerous 
inter-relations.  The  committee  would  bare 
continuous  instruction  in  the  four  main  lines  of 
language,  mathematics,  history  and  natural  sci- 
ence. In  particular  they  recommended  that  in 
die  first  two  years  of  a  fonr-year  course  each 
student  should  enter  all  of  the  principal  fields 
of  knowle^e,  in  order  that  he  may  fairly 
'exhibit  his  quality  and  discover  his  tastes' ; 
and  urge  th^  postponement  of  the  begimiing  of 
Greek  to  the  third  year,  in  order  that  Lbe  studem 
may  not  find  himself  at  the  bifurcation  of  the 
course  into  classical  and  Latin-scientific  courses 
before  he  is  ready,  or  his  advisers  sufficiently 
informed  as  to  his  capabilities,  to  make  an 
intelligent  choice.  The  committee  would  re- 
(^uire  in  each  course  a  maximum  of  2D  recita- 
tion periods  a  week;  but  they  would  have  five 
of  these  periods  devoted  to  unprepared  work; 
and  would  reserve  double  periods  for  laboratory 
exercises  whenever  possible.  With  reference 
to  requirements  for  admission  to  college,  the 
committee  recommend  *that  the  colleges  and 
scientific  schools  of  the  country  should  accept 
for  admission  to  appropriate  courses  of  their 
instruction  the  attainments  of  any  youth  who 
has  passed  creditably  through  a  gooa  secondary 
school  course,  no  matter  to  what  group  of  suti- 
jects  he  may  have  mainly  devoted  htmseH  in 
the  secondary  schools.*  "A  good  secondary 
school  course"  they  describe  as  consisting  of 
any  group  of  studies  from  those  considered*by 
the  sub-committees,  "provided  that  the  sum  of 
the  studies  in  each  ot  the  tour  years  amounts 
to  16,  or  18,  or  20  periods  a  week, —  as  may 
be  thought  best,— and  provided,  further,  that  in 
each  year  at  least  four  of  the  subjects  presented 
shall  have  been  pursued  at  least  ihree  periods 
a  week,  and  that  at  least  three  of  the  subjects 
shall  have  been  pursued  three  years  or  more,* 
The  next  attempt  at  an  adjustment  of  the 
relations  of  secondary  schools  and  collcRes,  to 
the  educational  advantages  of  both,  is  contained 
in  the  report  of  the  Committee  on  College  En- 
trance Reguirements,  appointed  in  1S9S  oy  the 
National  Educational  Association  and  consisting 
of  14  members,  representing  the  high  schools 
and  universities  of  different  sections  of  the 
country,  under  the  chairmanship  of  the  super- 
intendent of  high  schools  ot  the  city  of  Chicago. 
The  first  important  service  rendered  by  tne 
committee  was  the  preparation  and  publication 
of  a  table  showing  the  actual  entrance  require- 
ments of  67  representative  colleges,  universities 
and  higher  technical  schools  in  the  United 
States.  The  committee's  final  report,  presented 
at  the  meeting  of  the  National  Educational  As- 
sociation in  July  1899,  is  mainly  devoted  to  the 
attempt  to  establish  'national  units,  ot  norms,* 
in  the  several  subjects  tau^t  in  the  secondary 
schools  as  preparatory  to  the  college  course. 
The  fundamental  problem  'is  to  formulate 
courses  of  study  in  each  of  the  several  subjects 
of  the  curriculum  which  shall  be  substantially 
equal  in  value,  the  measure  of  value  being  botn 
quantity  and  quaJihr  of  work  done.*  In  the 
determination  of  these  norms  the  committee 
received  assistance  from  several  bodies  of  ex- 
pert scholars  in  the  several  branches  of  Jnstnic- 
tioTL  The  supplemental  pajiers  recetved  from 
these  bodies  are  published  in  connection  widi    , 
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the  committee's  rqwrL  Tlie  committee  adopted 
14  resolutions,  of  which  the  foUowing  are  of 
the  greatest  general  significance ; 

1.  That  the  principle  of  election  be  recog- 
nized in  secondary  schools. 

4.  That  we  favor  a  uni6ed  six-year  high 
school  course  of  study,  beginning  with  tne 
seventh  grade. 

6.  That  whil«  the  committee  recoKniies  as 
suitable  far  recommendation  Iq'  the  cofleges  for 
admission  the  several  studies  enumerated  in  this 
report,  and  while  it  also  recognizes  the  prin- 
ciple of  large  liberty  to  the  students  in  sec- 
ondary schools,  it  does  not  believe  in  unlimited 
election,  but  especially  emphasizes  the  impor- 
tance of  a  certain  number  of  constants  in  all , 
secondary  schools  and  in  all  requirements  for 
admission  to  college. 

12.  That  we  recommend  that  any  piece  of 
work  comprehended  within  the  studies  mcluded 
in  this  report  that  has  covered  at  least  one  year 
of  four  periods  a  week  in  a  well-equipped  sec- 
ondary school,  under  competent  instruction, 
should  be  considered  worthy  to  count  toward 
admission  to  college. 

In  more  recent  times  a  number  of  attempts 
have  been  made  to  solve  the  problem  of  the 
relation  between  secondary  and  higher  institu- 
tions. One  of  these  has  accomplished  consid- 
erable good  on  the  side  of  the  mechanical 
aspects  mvolved  in  the  adjustment;  namely,  the 
National   Conference   Committee   on   Standards 


tatives  from  the  accrediting 
tioned  earlier  in  this  section,  together  with  rep- 
resentatives from  the  National  Association  of 
Slate  Universities,  the  Carnegie  Foundation  for 
the  Advancement  of  Teaching  and  the  United 
States  Bureau  of  Education.  This  committee 
has  defined  the  *unit'  for  purposes  of  accredit- 
ing as  follows :  *A  unit  represents  a  year's 
Study  in  any  subject  in  a  secondary  school,  con- 
stituting approximately  a  quarter  of  a  full  year's 
work.  This  statement  is  designed  to  afford  a 
standard  of  measurement  for  the  work  done 
in  secondary  schools.  It  takes  (1)  the  four- 
year  high  school  course  as  a  basis,  and  assumes 
that  (2)  the  length  of  the  school  year  is  from 
36  to  40  weeks ;  that  (3)  a  period  is  from  40 
to  60  minutes  in  length ;  and  that  (4)  the  study 
is  pursued  four  or  five  periods  a  week;  but 
under  ordinary  circumstances  a  satisfactory 
year's  work  in  any  subject  cannot  be  accom- 
plished in  less  thaa  120  60-minute  hours,  or 
their  equivalent." 

The  Carnegie  Foundation  for  the  Advance- 
ment of  Teaching  gave  very  serious  considera- 
tion to  the  question  of  the  relation  of  high 
sdiool  to  college  in  the  annual  reports  of  1910, 
1911  and  1912.  These  reports  make  rather 
severe  attacks  upon  certain  practices  in  both 
the  high  school  and  the  college.  The  former  is 
criticized  for  superficial  work  —  the  covering 
of  too  many  subjects  with  thoroughness  in  none. 
The  c<dlege  is  criticized  for  insisting  upon  too 
rigid  prescriptions  in  traditional  subjects  for 
admission ;  tbey  ignore  changing  social  condi- 
tions. The  burden  of  solving  the  problem  is 
placed  primarily  upon  the  hieber  institutions; 
they  must  insist  upon  solid  four-year  high 
school  courses,  but  must  permit  a  wider  range 
in  the  subject-matter  in  them. 


The  National  Education  Assodation  has 
been  giving  renewed  attention  to  the  problem 
in  the  past  five  years.  In  1910  the  Committee 
of  Nine  on  the  Articulation  of  High  School 
and  College  was  appointed.  The  report  was 
presented  to  and  adopted  by  the  Secondary 
Education  Department  of  the  Association  the 
following  year.  In  basic  principles  this  report 
is  in  svmpaihy  with  the  position  of  the  Carnegie 
Foundation.  Adopting  the  'unit*  set  by  the 
National  Conference  Committee  on  Standards 
of  Colleges  and  Secondary  Schools,  it  recom- 
mends the  following  standard  high  school 
course :  Nine  specified  units ;  three  of  English, 
two  of  one  foreign  language,  two  of  mathe- 
matics, one  of  social  science,  including  history, 
and  one  of  natural  science ;  two  additional 
academic  units,  and  four  units  left  as  a  margin 
for  whatever  work  best  meets  the  need  of  the 
individual.  A  much  more  radical  and  funda- 
mental solution  of  the  question  has  been  under 
consideration  for  the  past  four  years  by  a  com- 
mittee of  the  National  Education  Association 
known  as  the  Committee  on  Economy  of  Time 
in  Education.  A  report  of  this  committee  was 
published  by  the  United  States  Bureau  of  Edu- 
cation in  1913  and  remains  essentially  unchanged 
as  it  is  being  discussed  to-day.  So  far  as  the 
question  here  at  issue  is  concerned,  the  follow- 
ing of  its  recommendations  are  most  significant ; 
The  elementary  school  should  take  the  child 
from  6  to  12;  the  high  school  period  should  be 
from  12  to  18  or  12  to  16^  and  the  college 
period  from  18  to  2G  or  16  to  20,  'The  proposi- 
tion,'* says  the  report,  *to  make  the  hi^  sdiool 
period  12~18  or  12~16  and  the  collq;e  period 
lS-20  or  16-20  will  adjust  itself  in  the  following 
ways:  (1)  It  begins  high  school  work  at  the 
proper  time  and  continues  it  to  the  recognized 
age  of  college  admission  or  of  beginning  life 
<12-18J:  (2)  it  provides  for  a  large  number 
who  will  enter  vocations  at  16  and  adjusts  itself 
to  the  idea  of  an  intermediate  industrial  school 
(12-16);  (3)  it  provides  for  the  contingency 
that  the  colleae  course  in  the  reorganized  scheme 
will  end  witn  the  sophomore  year  and  that  the 


the  independent  colleges  may  make  a  four-year 
course  (16-20),  admitting  from  the  smaller  high 
schools   at    16.* 

3.  ReUtiou  of  the  High  School  Course  to 
Social  Conditions  and  to  the  Needs  of  the 
Student. — In  spite  of  theso-called  *domination* 
of  the  college  over  the  high  school,  the  latter 
institution  has  at  no  time  in  its  history  sup- 
pressed its  original  ideal  of  serving  the  youth 
of  all  classes.  The  lack  of  an  energetic  re- 
sponse on  the  part  of  die  high  school  to  chang- 
ing social  demands  has  been  due  in  part  to  a 
basic  principle  of  social  psychology;  namely, 
custom.  The  Renaissance  ideal  of  a  liberal 
education  was  the  ideal  of  secondary  education 
everywhere.  It  was  well  into  the  last  half  of 
the  19th  century  before  the  modem  social  view 
of  education  anected  practice  to  an^  significant 
extent.  Certain  important  changes  in  the  course 
of  study  responding  to  this  view  have  been 
made ;    many    others    are    in    the    process    of 

One  of  the  earlier  movements  of  this  charac- 
ter was  the  manual  training  movement,  in- 
augurated  by  the  foreign  exhioits  at  the  Phils- 
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delphia  Centennial  Exposition  in  1876.  The  first 
manual  training  high  school  esta.blishe[l  in  the 
United  States  was  that  opened  in  1880  in  con- 
nection with  Washington  University  at  Saint 
Louis.  In  188*  the  Commercial  Club  of  Chi- 
cago estabhshed  the  first  private  independent 
manual  training  high  school  in  the  country;  the 
first  public  high  school  of  this  character  was 
opened  the  same  year  at  Baltimore.  By  1890 
at  least  36  cities  had  such  high  schools;  and  by 
I90S  at  least  63  cities  had  followed  the  example. 
Besides  these,  many  academic  courses  had  in- 
cluded the  subject.  In  these  schools  and  courses 
the  idea  of  manual  training  for  the  purpose  of 
general  culture  was  usually  uppermost,  their 
projectors  disclaiming  any  intention  of  estab- 
lishing schools  for  the  teaching  of  trades.  At 
present  there  is  a  tendency  to  view  the  sub- 
ject from  the  social  and  practical  standpoint 
rather  than  from  the  disciplinary. 

The  commercial  branches  had  their  first  ap- 
pearance in  secondary  school  courses  very  early 
in  the  form  of  bookkeeping  and  commercial 
arithmetic  In  the  second  quarter  of  the  last 
centary,  private  business  schools  began  to 
flourisn;  and  during  the  period  from  18S0  to 
1890  they  multiplied  rapidly  and  furnished  prac- 
tically all  of  the  trairime  demanded  for  purely- 
clerical  positions.  The  first  Commercial  Hieh 
School,  now  in  existence,  was  established  by  tne 
city  ol  Pittsburgh  in  1872;  the  next  was  the 
Business  High  School  of  Washington,  D,  C. 
established  in  1890:  Los  Angeles,  Cal..  came 
third  in  189S.  Other  large  ciries  foUowed: 
Louisville,  Ky.;  San  Francisco,  Cal.-  Philadel- 

Ehia,  Pa. ;  Syracuse,  Brooklyn  and  New  York 
4ty.  Commercial  courses  were  multiplied  in" 
academic  high  schools,  and  private  business 
colleges  waned  in  popularity  for  a  time.  In  1914 
the  United  States  Bureau  of  Education  reported 
2,914  public  and  private  high  schools  offering 
commercial  courses  to  178,707  students.  Very 
recently  criticism  has  begun  to  the  effect  that 
commercial  courses  in  public  hi^  schools  do 
not  after  all  really  fit  students  for  business ; 
they  approach  their  work  from  a  point  of  view 
too  academic.  Some  of  the  better  commercial 
high  schools  are  attempting  to  overcome  this 
weakness  by  articulating  the  courses  directly 
with  commercial  life ;  Boston  and  Oeveland 
furnish  good  examples  of  this  tendency. 

Preparation  for  agricultural  pursuits  through 
the  high  school  began  about  20  years  ago,  when 
Alabama  established  a  school  of  this  character 
in  each  of  the  nine  congressional  districts  of 
the  State.  Five  years  later  Wisconsin  instituted 
its  system  of  county  schools  of  agriculture  and 
domestic  economy.  This  movement  has  gone 
Steadily  forward,  and  there  are  now  at  least 
1,677  high  schools,  either  public  or  private,  giv- 
ing courses  in  agriculture  to  34,367  students. 

At  ttresent  there  is  no  more  important  prob- 
lem facing  secondary  school  administration  than 
that  relative  to  the  extension  of  vocational  work- 
in  the  high  schools.  States,  cities  and  even  the 
National  government  are  taking  an  active  in- 
terest in  the  question.  Some  Stales  are  encour- 
aging the  eslablishment  of  such  courses  by 
means  of  appropriations ;  many  of  the  larger 
cities  have  already  established  them  and  are 
making  elaborate  vocational  surveys  looking 
toward  their  extension;  and  the  question  of 
Federal  support  to  the  movement  in  smaller 
places  is  being  discussed    This  whole  move- 


ment centers  for  the  most  part  in  the  secondary 
school  period;  and  in  this  coimtry  the  fixing  of 
this  period  between  the  ages  of  14  and  18  and 
the  ^most  universal  provision  for  it  of  a  type 
of  education  essentially  liberal  in  character 
cause  the  movement  to  be  attended  with  tre- 
mendous diiEcultics  which  bid  fair  to  produce 
far-reaching  and  fundamental  reorganization 
within  the  whole  secondary  system.  Significant 
steps  in  this  reorganization  have  already  been 
ventured.     One  oi  these  may  be  found  in  the 


tr^ning  work  have  been  given  a  distinctly  new 
turn  toward  the  practical;  trade  courses  of  a 
hio^  order  have  been  added;  and  the  academic 
subjects  retained  have  in  large  part  been  treated 
from  the  standpoint  of  their  l>earing  upon  the 
practical  work.  Notable  examples  are  the  Al- 
bert G.  Lane  Technical  High  Srfiool  of  Chicago, 
opened  in  1908;  the  Technical  High  School  of 
Qeveland,  opened  in  the  same  year;  the  Techni- 
cal High  School  of  Newton,  Mass.,  opened  in 
1909,  and  the  High  School  of  Practical  Arts 
for  Girls,  opened  in  Boston  in  1907.  A  second 
type  of  readjustment,  which  has  received  at 
least  a  trial,  is  the  so-called  "Part-Time  Cooper- 
ative Plan,'  well  illustrated  in  the  High  School 
at  Fitchburg,  Mass.  In  1908  a  number  of  manu- 
facturers together  with  the  school  authorities 
agreed  upon  the  establishment  of  a  combined 
shop  and  school  course  four  years  in  length. 
Daring  the  first  year  the  student  spends  his 
whole  time  in  the  school;  for  the  next  three 
years,  he  alternates  weekly  between  shop  and 
school,  getting  pa^  for  the  time  he  spends  in  the 
former.  By  this  method  the  student  gets 
actual  shop  training  under  shop  conditions  and 
secures  a  type  of  school  work  bearing  directly 
upon  the  problems  to  be  faced  later  in  the  call- 
ing. The  Continuation  School,  so  prominent 
in  Germany,  seems  to  offer  a  diird  type  of 
desirable  reorganization  suitable  to  the  needs 
of  this  country.  Under  this  plan  the  employers 
permit  their  employees  to  attend  vocational 
courses  from  four  to  six  hours  a  week  without 
loss  of  pay.  Cincinnati  he^n  a  high  school 
course  of  this  character  in  1909.  A  fourth  form 
of  readjustment  seems  destined  to  give  proin- 
inence  to  a  kind  of  secondary  school  which  is 
at  total  variance  with  the  traditional  ideals; 
namely,  the  Trade  School,  Sudi  schools  take 
boys  and  girls  16  years  of  age  or  over  and, 
-with  little  regard  to  their  previous  training,  aim 
to  provide  them  with  skill  in  a  particular  trade. 
Examples  are  the  Manhattan  Trade  School  for 
Girls  in  New  York  City;  the  Philadelphia 
Trades  School;  the  Milwaukee  Trade  School 


Another  form  of  adjusting  the  relation  be- 
tween secondary  education  and  vocational  life 
is  so  significant  that  it  deserves  special  mention. 
For  a  long-  time  it  has  been  a  question  among 
educators  whether  our  secondaiy  school  period 
did  not  begin  too  late ;  evidences  of  this  feeling 
have  been  mentioned  in  connection  with  the  dis- 
cussion relative  to  the  articulation  of  high 
school  and  college,  notably  the  report  of  die 
on  Economy  of  Time  in  Education, 
cent  limes,  studies  in  retardation  and 

have  brought  the  question  distinctly 

lo  the  foreground.    It  boys  and  girls  who  need' 
it  most  are  to  get  any  school  training  at  all 
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which  is  directly  correlated  with  the  demands 
later  to  be  made  upon  them,  they  must  be^n 
before  the  close  of  the  elementary  school  period 
as  it  now  exists.  To  meet  ihb  situation,  what 
is  known  as  *prevocational  work^  has  been 
established  in  the  seventh  and  eighth  grades. 
In  some  schools  a  ninth  grade  has  been  insti- 
tuted and  shares  in  this  kind  of  work.  At 
present  there  is  a  strong  movement  toward 
giving  these  grades,  in  whole  or  in  part,  a  dis- 
tinctive organization  and  name.  So  far  as  the 
titles  arc  concerned,  two  are  struMling  for 
distinction  «The  Intermediate  School'  and  the 
*Juiiior  ffigh  School."  According  to  Briggs's 
treatment  ol  the  movement  in  the  report  of  the 
United  Stales  Commissioner  of  Education  for 
1914,  at  least  193  cities  have  effected  an  organ- 
ization of  tbe  upper  grades  in  some  ways  cor- 
responding to  ^e  ideas  contemplated  in  the 
movement.  By  many  it  is  hoped  that  the  next 
step  in  the  movement  will  be  the  general  adop- 
tion of  a  junior  high  school,  taking  the  student 
from  12  to  15,  to  be  followed  by  a  senior  high 
school  carrying  the  work  on  to  the  18th  year. 
By  this  orgamzation  the  differentiated  courses 
ot  the  one  school  would  be  directly  articulated 
with  those  of  the  other.  Just  what  this  differ- 
entiation shall  be  is  now  under  discussion ;  four 
types  of  courses  are  already  prominent :  the 
academic,  the  commercial,  the  household  arts 
for  girls  and  the  industrial  arts  for  boys. 

Numerous  as  the  difiiculties  of  mechanical 
adjustment  are  in  this  whole  movement  for 
vocational  training,  they  by  no  means  exhaust 
the  problems.  Tne  internal  make-up  of  the 
courses  is  hard  to  effect,  due  to  the  lack  of 
texts  and  to  the  lack  of  first-hand  knowledge 
regarding  the  demands  of  the  numerous  call- 
ings ;  teachers  who  combine  teaching  ability 
with  wide  vocational  experience  are  rare;  ana 
the  relative  amounts  of  attention  to  give  to 
theory  and  to  practice  are  very  difficult  to  de- 
termine. Experience  in  the  field  has  led  to  an 
increasing  number  of  new  needs  and  possibili- 
ties. The  Vocational  Guidance  movement  may 
be  cited  as  one  of  the  most  significant.  For  the 
student  to  decide  upon  a  calling  he  needs  to 
have  a  rather  wide  knowledge  about  the  de- 
mands of  numerous  vocations  as  well  as  a 
knowledge  of  bis  own  capabilities  and  tastes. 
His  location  in  a  proper  position,  too,  requires 
caution  and  direction.  The  course  of  study 
must  provide  for  the  first  and  a  capable  director 
is  needed  for  guidance  in  the  latter  two.  A  few 
cities  have  made  great  advance  already  in  at- 
tacking the  ituestion;  the  best  known  of  these 
are  Boston,  Mass.,  and  Grand  Eapidsj  Mich. 
The  vocation  bureau  of  the  former  city  was 
established  in  190S  by  Mrs.  Quincy  A.  Shaw 
under  plans  worked  out  by  the  late  Dr.  Prank 
Parsons.  Meyer  Bloomfield,  the  present  di- 
rector, has  extended  the  work  greatly  and  has 
described  the  resulLi  and  problems  in  his 
*  Youth,  School  and  Vocation.'  The  develoj^ 
ments  in  Grand  Rapids  have  been  largely  due. 
to  the  work  of  the  principal  of  the  hi^D  school, 
Jesse  B.  Davis,  whose  book  on  'Vocational  and 
Moral  Guidance'  is  exceptionally  strong  on  the 
side  of  the  educational  aspects  of  the  question. 

The  traditional  secondary  school  course  has 
not  remained  uninfluenced  by  the  social  and 
vocational  movements  in  education ;  the  course 
«f  study  is  receiving  severe  attacks  from  many 
quarters.     The  older  problem  of  articulating 


high  school  and  college  ia  being  suMilanted  I? 

the  problem  of  adjusting  courses  of  study  to 
the  needs  of  individual  students  and  to  social 
and  civic  life.  The  conception  of  liberal  educa- 
tion is  undergoing  change ;  and  in  partial  re- 
sponse to  it,  the  "general  course"  is  appearing 
among  the  parallel  groups.  Certain  new 
studies  have  t^gun  to  appear,  likewise,  such  as 
'general  science,"  "community  civics,"*  art,  his- 
tory of  art  and  music  appreciation.  Two  very 
significant  criticisms  of  the  high  school  course 
have  been  issued  recently  by  the  General  Educa- 
tion  Board  of  New  York  city;  one  prepared 
by  Charles  W.  Eliot,  entitled  'Changes  Needed 
in  American  Secondary  Education,'  and  the 
other  by  Abraham  Flexner,  entitled  'A  Modern 
School.'.  The  former  would,  aside  from  the 
introduction  of  vocational  subjcctS|  have  more 
emphasis  placed  upon  sense  traimng  through 
the  sciences  and  drawing  and  more  lime  for 
music.  The  latter  article  would  have  four 
fields  represented  in  the  curriculum  —  science, 
industry,  aesthetics  and  civics ;  and  within  some 
of   the   subjects,   radical   reforms   are   contem- 

Slated  in  the  way  of  bringing  them  into  more 
irect  bearing  upon  cultural  and  social  life. 
Such  reforms  are  projjosed  in  particular  for 
mathematics,  ancient  hisfory  and  the  modem 
languages;  grammar,  Latin  and  Greek  would  be 
eliminated  entirely. 

4.  Problems  in  Method  and  Management — 
The  great  changes  in  the  aim  and  course  of 
study  have  been  accompanied  by  changes 
equally  significant  in  method  and  management. 
Tne  laboratory  method  which  came  with  the 
introduction  of  the  sciences,  needs  but  mere 
jnenlion.  Means  for  vitalizing  these  subjects, 
as  well  as  of  others,  have  multiplied  greatly; 
pictures,  charts,  diagrams,  museums,  models, 
and  moving  picture  appliances  are  examples. 
For  the  past  10  years  New  York  State  has  ap- 
propriated annually  ^,000  for  visual  aids  to 
instruction.  The  numerous  criticisms  of  the 
results  obtained  in  modem  language  instruc- 
tion have  led  to  the  partial  adoptioii  of  the 
"Direct  Method*  in  these  branches.  Dissatis- 
faction with  results  in  English  have  led  to  an 
interest  in  the  'Co-operation  Pian,'  whereby  all 
of  the  teachers  in  a  given  school  submit  part 
of  their  written  work  to  the  English  teachers. 
Analytic  and  drill  methods  in  history  and  litera- 
ture are  felt  to  be  overdone  and  the  so-called 
'Appreciation  Lesson"  is  receiving  a  place  in  the 
newer  books  on  high  school  method.  Wider 
reading,  fewer  technical  questions,  dramatic 
presentation  and  more  flexibility  in  general  are 
required  in  this  type  of  recitation, .  The  learner, 
finally,  is  coming  to  be  looked  upon  as  a  more 
important  item  in  discussions  of  method  than  the 
teacher,  and  "teaching  the  pupil  how  to  study" 
has  come  to  be  .one  of  the  newer  efforts  in  the 
hi^  school.  A  part  of  this  involves  library 
instruction  or  how  to  use  bocdcs.  All  of  these 
advances  in  method  are  virtually  attempts  to 
avoid  a  part  of  the  cramming  procedure  whl^ 
grew  up  while  college  entrance  was  looked  upon 
as  the  chief  purpose  of  the  high  school. 

Changes  quite  as  important  are  taking  place 
in  the  field  of  management.  The  rapid  growth 
of  higTi  schools  has  resulted  in  the  bringing  to- 
gether of  a  large  number  of  students  in  a  single 
school ;  and  athletic  associations,  dramatic  so- 
cieties, debating  teams,  fraternities,  and  all 
kinds  of  dubs  have  grown  up.    Both  the  5o<^ 
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ment'  scjieme  as  the  wisest  solution  of 
the  questions  ot  control  involved.  In  New. 
York  city,  a  "General  Organization*  has  been 
effected  to  which  a  large  number  of  the  high 
schools  of  the  city  have  subscribed.  Each 
student  in  a  given  school^  upon  payment  of 
twenty-five  cents,  becomes  a  member  of  this 
organization  as  effected  in  his  own  school. 
Such  student  members  then  adopt  a  constitu- 
tion and  a  set  of  by-laws  which  govern  all  sht 
societies  and  clubs  of  the  school.  In  scrae  bfgb 
schools,  school  savings  banks  are  instituted  and 
placed  under  the  management  of  students.  Co- 
operation with  the  home,  wUi  the  authorities 
of  the  local  government,  and  with  other  asso- 
ciations or  societies  in  the  community  may  be 
cited  as  added  evidences  of  the  ideal  to  bring 
the  hi^  school  into  close  connection  with  all 
the  belter  forces  in  society. 

S.  The  Preparation  of  Secondary  School 
Teachers,—  A  committee  of  the  National  Edu- 
cation Association  —  the  so-called  Committee  of' 
Fifteen  on  elementary  edncation  —  reported  in 
1895,  among  other  topics,  on  the  training  of 
teachers  for  secondary  siiiools.  The  commit- 
tee declared  that,  ^The  degree  of  scholarship 
required  tor  secondary  teadiers  is  by  common 
consent  fixed  at  a  colkgiate  education.*  They 
proposed  a  course  of  special  trainiag  for  such 
teadiers,  consisting  of  instruction  during  the 
senior  year  of  the  college  course  in  psychology, 
methodology,  school  systems  and  the  biatory, 
philosophy  and  art  of  education :  and  a  gradu- 
ate year  of  practice  in  teaching,  under  dose 
supervision,  suppiemented  by  advanced  studies 
in  edncationft)  tfaeory.  That  tins  proposal  is 
far  in  advance  of  common  practice  or  requlrtS' 
ment  no  one  acquainted  with  general  conditions 
can  doubt.  To  jnst  what  extent  Slates  and 
cities  are  tending  in  the  direction  o£  this  early 
proposal  —  which  still  remains  the  id^ — caa 
be  determined  only  through  a  study  of  the 
widely  varjnng  and  detailed  laws  and  regnla- 
tions  now  m  force.  Some  of  the  larger  cities 
closely  approximate  these  ideals  with  tJM  excep- 
tion of  the  graduate  study  requirements ,  and  the 
latter  are  often  rewarded  though  not  required.' 
The  very  general  "experience'  requirement 
in  large  cities  makes  practice  teaching  unneces- 
sary. One  State  — California  — has  very  nearly 
met  all  of  the  requirements  set  forth  in  tlio 
proposals  of  1895 ;  a  college  degree  from  b 
recognized  institution,  graduate  study  botb 
academic  and  professional  amomiting  to  one 
year  or  its  equivalent,  and  practice  lettching  in 
the  absence  of  experience  are  demanded  Tha 
State  Board  of  Edttcaiion  is  empowered  by  law 
to  fix  the  details  of  certification  regulatiaiu.  ia 
a  considerable  nnmber  of  States,  professional 
study  of  an  undergraduate  character  is  required 
of  applicants  qualifying  under  certain  coodi- 
tions.  In  general,  the  teaching  force  in  tha 
analler  high  schools  is  not  specifically  prepared 
for  the  work  it  has  to  do.  In  New  York  State 
in  1914  very  nearly  one-half  of  all  the  high 
school  teadiers  in  the  towns  (as  opposed  to  &o 
cities)  were  holding  normal  school  diploma 
licenses.  In  most  sections  of  th«  country  a 
strong  tendcti<7  exists  to  employ  only  college 
graduates  for  high  school  teachers;  but  defimte 
and  serious  study  in  the  pedagogy  of  secondary 
training  appears  very,  rarely  as. a  r^uir^meftt 


either  throuf^  custom  or  law.  What  pedagogy 
that  is  required  is  usually  of  the  general  kLnd, 

About  SO  per  cent  of  the  high  school  teachers 
of  Vermont  in  1914  had  not  even  had  this.  The 
State  Commissioner  of  Education  for  Massa- 
chusetts in  the  report  ot  1912-13  complains  that! 
while  most  of  the  high  school  teachers  of  the 
state  are  college  graduates  and  that  while  many 
have  taken  pedagogical  courses  in  such  insti- 
tutions, they  'are,  iir  relation  to  the  work  they 
are  expected  to  do,  deficient  in  professioniu 
training*  and  'approach  their  work  as  learners, 
as  apprentices,  to  whom  practical  means  and 
methods  of  effectively  teaching  boys  and  girls 
are  as  vet  almost  wholly  unknown."  Definitely 
planned  systems  for  the  training  of  secondary 
teachers  do  not  exist  in  this  country.  Aside 
from  the  State  College  for  Teachers  at  Albany, 
N.  Y.,  which  makes  the  preparation  of  high 
school  teachers  its  main  purpose,  and  several 
specific  courses  in  other  normal  schools  of  the 
country  looking  in  the  same  direction,  the  only 
means  generally  prevalent  is  that  of  the  college 
and  university  departments  of  education,  of 
which  there  are  now  some  ^50  of  recognized 
standing.  These,  however,  emphasize  for  the 
most  part  the  general  courses  in  education; 
secondary  method  in  some  of  the  branches 
'   ight  in  the  high  school  receive  attention,  but 


tice  teaaiing.  Other  means  in  the  improve- 
ment of  secondary  teachers  are  summer  school 
courses,  reading  circles,  teachers'  associations, 
teachers'  meetings  within  a  given  school,  travel 
bureaus,  sabbaOeal  Vears,  and  the  like;  but  these 
must  be  considercil  only  a  very  small  part  of 
the  solution  to  the  larger  problem  to  be  faced 
in  the  systematic  professional  training  ot  in- 
structors for  high  schools. 

6.  Tendencies  in  the  OiYatiization  of  State 
SyBtems  of  Secondary  Education.— Nothing 
closesly  approximating  the  highly  centralized 
system  of  French  and  German  secondary  edu- 
cation exists  in  this  country.  While  the  State 
is  the  legal  nnit  of  educational  administration 
in  this  country,  povi^rs  with  reference  to  detail 
in  organization  are  usually  delegated  to  Slate 
boards  tti  education,  cities,  counties,  or  even 
smaller  units.  The  real  test  of  the  contraKiing. 
tendency  in  this  country,  therefore,  resides  in 
the  extent  to  which  the  State,  either  by  bw 
directly  or  indirectly  by  delegation  to  the  State> 
Board  of  Education,  takes  a  hand  in  the  vital 
detail  of  organisation  in  schools.  The  applica- 
tion of  this  test  to  current  practice  shows  re- 
sults ot  a  widely  ^varying  character  so  far  at 
secondary  educaticm  is  concerned.  A  large 
number  of  the  States  provide  fbr  inspection  of 
schools  of  tMskind  through  an  officer  usually 
called  "high  sdiool  inspector^ ;  in  a  few  States- 
deputy  commissioners  of  education  are  ap> 
pointed  and  assayed  to  secondary  schools ;  la 
some  CBSca,  infection  is  little  more  than  » 
formalil^,. while. laotherj  it  is. very  careful  and 
rosuliB  m  approved  lists  of  schools  that  afe, 
accepted  by  the  State  universities;  some  half' 
dozen  States  employ  systcfns  of  classifying 
high  schools  into  grades  and  set  minimal  course 
requirements  for  each;  in  Tcry  few .  instance^ 
are  .actual  courses  of  study  directly  controlled 
by  State  boards.  The  laws  relative  to  the 
cslablishment  of  high  schools  are  in  most  of 
the  Stat^  "permissive*  in  character;  and  whil^ 
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State  aid  is  quite  general  for  ichools  in  rural 
districts,  it  is  usually  smalt  in  amount  and 
cautiously  guarded  Complete  State  certifica- 
tion of  secondary  teachers  seldom  exists.  Large 
dties  constitute  a  class  by  themselves,  and  cen- 
tral control  is  almost  unknown  to  them.  Neither 
uniformity  nor  the  centralized  systems  of 
Europe  would  necessarily  mean  efficiency  in 
America.  What  is  most  needed  are  State 
boards  of  education,  free  from  political  in- 
fluence, composed  of  men  with  larse  views  and 
expert  knowledge,  and  devoting  tnemselves  to 
vital  questions  of  policy  and  vital  questions  of 
organization   too   large   for  the  local   adminis- 

A  number  of  States  began  early  to  take 
certain  steps  toward  efficient  control,  and  recent 
times  have  added  to  the  number ;  three  or  four 
among  these  may  be  mentioned.  Massachusetts 
has  already  been  discussed;  &e  compulsory 
establishment  of  high  schools.  State  aid  to  the 
poorer  districts,  and  minimum  course  require- 
ments of  earlier  years  have  persisted ;  and 
new  extensions  have  been  made  in  the  wa;y  of 
State  certification  of  teachers  in  the  Stale-aided 
schools,  Stale  support  for  vocational  education 
and  inspection.  Minnesota  began  a  State  sys- 
tem in  I88I,  headed  by  a  State  hi^h  school 
board  which  still  exists  and  exercises  such 
powers  as  approving  courses  of  study,  inspect- 


prescribing  requirements  for  the  same.  New 
York,  however,  represents  the  most  complete 
State  system  of  control  yet  developed  in  this 
country.  .This  system  has  been  described  in  part 
already.  Under  it,  all  incorporated  secondary 
schools  are  controlled  by  a  Board  of  Resents 
serving  as  members  of  the  University  of  the 
State  of  New  York.  This  board  manages  the 
State  funds  to  be  distributed  to  secondary 
sdiools.  Such  funds,  amounting  to  nearly 
$60,000  as  early  as  1832,  have  been  added  to  by 
die  legislature  until  in  1913  the  total  sum  con- 
tributed to  secondary  schools  was  $650,000. 
Approximately  $140,000  of  this  was  given  for 
books  and  apparatus  and  $322,398  for  the  pay- 
ment of  n  on- resident  tuition,  the  remainder 
being  apportioned  on  the  basis  of  attendance 
of  academic  pupils.  The  Board  also  prescribes 
rules  for  awarding  the  State  scholarships  of 
$100  each  to  graduates  of  fai^  schools  to  aid 
them  in  pursuing  college  work.  Ultimately 
there  will  be  3,000  of  such  scholarships;  in  1914 
awards  were  made  to  750  secondary  school 
graduates.  A  large  force  of  inspectors,  as- 
signed mostly  according  to  branches  of  study, 
exerdses  supervision  of  instruction;  and  an 
assistant  commissioner  of  secondary  educa- 
tion devotes  his  whale  time  to  this  branch  of 
education.  For  the  purpose  of  instituting  a 
uniform  basis  for  the  apportionment  of  the  so- 
called  literature  fund,"  the  Regents  adopted  in 
1864  a  system  of  examinations  of  elementary 
pupils.  In  18?8,  this  system  was  extended  to 
the  academic  branches;  and  in  J913,  such  ex- 
aminations were  held  in  889  schools,  with 
404,576  papers  written,  of  which  288,194  were 
accepted.  These  papers  were  first  graded  at 
the  schools  and  then  rcgraded  under  direction 
of  the  Regents  at  Albany.    A  spedal  examina- 


tion board  under  control  of  Che  Regents  now 
prepares  the  questions.  Each  school  falling 
under  control  of  this  central  Board  of  Regents 
must  report  yearly  to  it  and  gets  a  rating  in 
the  annual  report.  By  these  four  means  —  ap- 
portionment, examinations,  inspection  and  re- 
ports—the Board  of  Regents  exerdses  most  of 
its  far-reaching  control  over  the  secondary 
schools  of  the  State. 

Elues  Elswobtb  Bkown, 
CkoMctllor  of  New  York  Univernty. 
BDUCATIOH,    SecretuiaL     See    Secbe- 
TAUAL  Education. 


EDUCATION,  Study  of.  The  study  of 
education  is,  on  the  one  hand,  the  study  of  a 
profession  —  the  profession  of  the  teacher,  of 
whatever  grade ;  and,  on  the  other,  the  study  of 
a  social  force  — the  force  that  preserves  and 
improves  the  civilization  of  eaai  generation, 
and  transmits  it  to  the  next  —  and  of  the  insti- 
tutions which  society  has  developed  for  the  or- 
ganization and  administration  of  this  force.  It 
goes  without  saying  that  these  two  aspects  of 
the  Study  of  Education  are  not  independent  of 
each  other.  Further,  it  is  dear  that  the  study 
is  dther  a  professional  or  a  ''liberal"  study  in 
accordance  with  the  object  with  which  it  is 
pursued.  In  this  artide  no  pains  will  be  taken 
to  keep  these  two  aspects  of  the  subject  dis- 
tinct. The  context  will  make  clear  which  aspect 
is  under  consideration,  and  also  when  both 
aspects  are  considered  together. 

The  systematic  study  of  educfition  is  now 
carried  on  in  the  United  States  chiefly  in  nor- 
mal schools  (State,  dty  or  private)  and  in 
colleges  and  universities.  Less  extended  but 
often  vahiable  oimortuDities  for  the  study  of 
education  are  afforded  by  county  ttainiiw 
schools  for  teachers,  by  dasses  in  some  hif$ 
schools  and  academies,  and  by  some  other 
institutions:  as,   for  example,   training  schools 


so-called  ■Institutes*  (like  Drexd 
of  Philadelphia,  Pratt  Institute  of  Brooklyn)  ; 
and  by  'Teachers'  Institutes.'  Teachers'  in- 
stitutes are  carried  on  in  towns  or  counties, 
for  a  few  days  or  weeks,  usually  during 
the  long  summer  vacation,  and  commonly 
receive  support  from  the  State  treasury;  they 
have  been  described  as  normal  schocris  with 
very  short  courses  o£  study.  This  article  deals 
only  with  the  studv  of  education  in  nomiBl 
schools,  and  in  colleges  and  universities;  be- 
cause the  work  done  by  them  is  typical,  and 
suffidently  comprehensive  to  cover  the  special 
work  done  in  the  other  institutions  mentioned. 
It  may  be  said,  however,  that  in  general,  the 
normal  school  aims  only  at  the  professional 
study  of  education ;  that  the  college  or  Ainiver- 
sity  department  of  education  aims  at  both  a 
professional  and  a  'liberal'  study  of  the  sub- 
ject, but  of  a  higher  grade  than  that  of  the 
normal  school;  and  that  the  university  ■Sdio<rf 
of  Education*  aims  at  a  professional  study  of 
education  only,  but,  at  present,  of  the  grades 
undertaken  by  both  the  normal  schools  and  the 
university  departments  of  education.  Univer- 
sity schools  of  education  are  of  recent  origin, 
but  they  are  already  numerous^^ 
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HbFinal  Schoela. —  The  syilematic  study  of 
education  in  this  country  has  a  rather  brief  his- 
tory. Although  some  beginnings  had  been 
made  in  the  academies  of  New  York  and  New 
England,  the  study  of  education  really  began  in 
the  State  normal  schools  for  (he  training  of  ele- 
mentary school  teachers,  of  which  the  nrst  was 
founded  in  Lexington,  Mass.,  in  1839.  It  began 
there  wid)  the  study  of  methods  of  teaching  the 
cmnmon  branches  of  the  elementary  school  cur- 
riculum, and  the  methods  of  governing  or  man- 
aging a  class  or  a  school.  That  is  (o  say,  the 
&tady  of  education  began  with  the  siuay  of 
methods.  For  a  long  time  the  study  of  methods 
comprised  the  whole  of  the  study  of  education, 
although  it  did  not  cover  the  whole  work  of  the 
normal  sdiools.  Host  of  these  schools  gave, 
from  the  very  beginiiing,  and  many  of  them  still 
give,  more  attention  to  the  Study  of  the  branches 
that  the  prospective  teachers  are  lo  teach,  and 
to  extending  the  range  of  their  scholarship  be- 
yond those  branches,  than  they  gave  and  give  to 
the  study  of  methods.  At  the  same  time  they 
naturally  empbasiied  the  stud^  of  methods 
from  the  beginning,  and  they  still  do  so.  This 
was  natural,  and,  within  reasonable  limits,  de- 
sirable. It  happened,  however,  that  many  nor- 
mal schocds  pursued  the  study  of  methods  with 
such  e^caageration  of  emphasis  and  such  minute- 
ness of  detail  that  they  are  chiefly  responsible 
for  the  development  of  an  erroneous  conception 
—  namely,  that  the  study  of  education  is  sitll 
practically  identical  with  the  study  of  methods ; 
and  this  conception  has  done  much  to  discredit 
the  projjer  study  of  education  and  lo  prevent  its 
appropriate  development.  How  narrow  and  in- 
adequate this  conception  is  has  already  been 
suggested.  It  is  not  strange  that  the  normal 
schools  should  emphasize  the  study  of  methods. 
Their  function  is  to  train  teachers;  and  to  teach 
well  and  govern  wisely  is  the  first  duty  of  the 
teacher.  But  a  good  teacher  not  merely  pos- 
sesses a  good  metnod;  he  uses  that  method  with 
discriminating  insight  into  its  efficacy,  and  with 
careful  adaptation  to  the  needs  of  every  ^upil. 
He  not  only  commands  the  technique  of  his  art, 
but  he  understands  the  principles  on  which  his 
art  is  based,  and  has  a  clear  conception  of  the 
ends  which  his  methods  are  to  serve.  More- 
over, the  study  of  methods  was,  too  often, 
merely  the  siuaj^  of  a  particular  way  of  doing 
a  particular  thing  —  how  to  teach  reading, 
spelling,  writing,  arithmetic  and  so  on ;  or  how 
to  secure  conformity  to  this,  that  or  the  other 
rtile-of  conduct;  and  this  was  (and  is  still)  too 
often  done  in  such  a  way  as  to  convey  the  im- 
pression lo  the  neophyte  that  there  is  no  other 
correct  way.  The  tendency  of  such  instruction 
is,  of  course,  to  mechanize  and  not  to  vitalize 
instruction.  In  the  hands  of  the  less  capable 
the  study  of  education  becomes  under  such  cir- 
cumstances the  inculcation  of  a  mere  routine; 
individual  initiative  and  self-critidsm  are  sup- 
pressed or  discouraged.  In  the  hands  of  the 
more  capable  the  result  is  not  so  bad ;  but  even 
in  their  hands  the  study  of  methods  is  elevated 
into  an  importance  that  enables  it  to  obscure 
other  fundamental  aspects  of  the  study  of  edu- 
cation and  of  the  right  training  of  teachers. 
Instruction  in  methods  did,  however,  develop 
systematic  teaching  where  before  there  had  been 
loose  or  haphazard  procedure.  By  and  large, 
the  teachers  trained  in  the  normal  schools 
proved  their  superiority  over  their  untrained 
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methods  of  education  were  studied,  but  the 
tendency  to  use  them  blindly  and  mechanically 
was  too  obvious  to  be  overlooked.  The  study 
of  education,  thus  far,  had  not  penetrated  to 
the  root  of  the  matter. 

The  conventional  scheme  of  education  as  ex- 
pressed in  existing  programs  ('courses")  of 
studVj  and  ecjually  conventional  methods  of 
teaching  and  disc^line,  had  been  accepted  with- 
out critical  analysis  of  what  it  was  all  for,  and 
to  what  extent  the  means  and  methods  em- 
ployed were  adapted  to  the  nature  of  the  chil- 
dren lo  be  taught  and  to  the  demands  of  mod- 
em life.  Accordingly,  it  began  to  be  dear  that 
the  study  of  education  must  mean  more  than  the 
study  of  methods  -^  the  devices  of  teaching  and 
governing.  It  was  perceived  that  the  mere 
acquisition  of  these  devices  often  failed  lo  im- 
part life  and  purpose  to  the  teacher's  work. 
Gradually  it  was  perceived  that  what  was  lack- 
ing in  the  study  of  education  was  the  assimila- 


w  i 
routine,  but  should  eixable  ntm  to  con- 
ceive it  throughout  as  a  rationalized  endeavor. 
It  was  natural  that  these  guiding  principles 
should  be  sought,  first  of  all,  in  psychology, 
which,  as  the  science  of  mind,  should  reveal  the 
process  of  learning;  and  b^  implication  should 
therefore  give  an  insight  Into  the  process  of 
teaching.  "As  we  learn,  so  roust  we  teach.' 
Moreover,  the  Prussian  normal  schools,  which 
had  served  as  models  for  our  own,  had  long 
incorporated  the  study  of  psychology  into  their 
programs  of  study,  and  this  feature  of  their 
programs,  which,  to  be  sure,  liad  also  found 
Its  way  into  our  own  but  had  been  without 
special  significance,  was  now  seized  upon  as  the 
diief  source  of  the  guiding  principles  we  were 
seeking.  This  was  about  1885.  Before  that 
time  psycholo^  or  "mental  philosophy^  had 
been  pursued  in  our  normal  schools  as  an  in- 
dependent study  without  vital  relation  to  the 
Study  of  education.  Now,  howdVer,  this  rela- 
tion was  perceived,  and  an  extraordinary  devo- 
tion to  psychology  as  the  key  to  all  educational 
problems  was  the  result.  Before  long,  also,  cer- 
tain phases  of  psychology  or  particular  psy- 
chological theories,  notably  the  Herbartain 
theory  of  'apperception'  and  the  derived  theo- 
ries of  the  "concentration"  or  'correlation*  of 
Studies,  were  heralded  as  the  very  gospel  of 
educational  salvation.  There  is  truth  in  the 
theory  of  apperception  and  of  the  correlation 
of  studies ;  but  these  theories  were  pursued 
and  applied  for  a  time  with  such  extravagant 
and  misguided  enthusiasm,  particularly  in  the 
Middle  West,  that  they  became  'fads' ;  and 
many  sins  were  committed  in  their  names  by 
large  numbers  of  well-meaning  but  not  well-in- 
formed teachers  and  other  students  of  educa- 
tioiL  Naturally,  also,  educational  charlatans 
saw  their  opportunity  in  this  conspicuous  pop- 
tdarity  of  psychology,  and  were  not  slow  to 
^asp  a  profit  from  it  by  the  sale  of  their  wares 
in  the  form  of  lectures  and  books ;  and  much 
useless  or  misleading  talk  and  trivial  and  un- 
scientific psychological  literature  was  abroad  in 
the  land. 

The  most  extravagant  development  ot,the 
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stu4y  of  psychology,  by  students  of .  education 

was  'chilo  study*  which  swept  the  country  over 
from  border  to  border  some  years  ago. 
Parents,  teachers  or  other  students  of  educa- 
tion were  discredited  unless  they  endeavored 
themselves  to  make  some  contribution  to  the 
psychology  of  childhood,  and  these  contribu- 
tions were  actually  attempted  by  teachers  of  all 
grades  and  by  other  persons  of  all  degrees  of 
intelligence.  This  excitement  was,  however, 
short-lived  —  it  lasted  10  years  at  nKist.  This 
was  because  a  large  part  of  the  data  which  had 
been  so  enthusiastically  collected,  together  with 
most  of  the  'scientific*  conclusions  to  which  it 
was  alleged  they  pointed^  were  hdd  in  slight 
esteem  by  the  r^  psychologists.  Such  a  result 
was  inevitable.  The  psychology  of  childhood 
can  be  developed  as  a  science  only  by  persons 
trained  for  that  purpose,  juit  as  physical  sd'- 
ence  can  be  develcnied  only  by  trained  scientists. 
It  was  then  seen  that  the  chief  advantage  to  be 
derived  from  the  study  of  children  by  untrained 
observers  was  the  effect  on  the  observers  ihem- 
selves.  Not  to  extend  the  boundaries  of  die 
science  of  psychology,  but  to  interest  the  ob- 
servfTS  in  children,  to  enable  them  to  get  into 
relation  with  child'life  —  that  is  the  real  value 
of  child-study  for  most  persons.  And  wherever 
this  conception  of  its  value  prevails  the  study  of 
children  is  to-day  rendering  good  service  to 
Students  of  education.  The  acute  stage  of 
extravagant  devotion  to  psychology  as  a  part  of  ■ 
the  study  of  education  is  now  happily  past ;  and 
oni^  good  can  be  expected  of  the  saner  pursuit 
of  It,  which  is  fast  becoming  the  rule. 

From  the  foregoing  it  is  already  clear  that 
far  more  was  expected  of  psychology  than 
could  be  realized.  But  more  needs  to  be  said 
on  this  point.  Psychology  is  even  yet  in  its 
formative  stage  as  a  natural  science,  and  30 
years  ago  was  just  emerging  from  its  thralldom 
to  metaphysics.  It  was,  however,  assumed  to 
be  a  perfected  science  —  a  complete  and  accu- 
rate account  of  mental  phenomena  and  their 
interdependence ;  and  hence  the  extrav^ant  ex- 
pectations entertained  of  its  value  in  giving  in- 
sight into  educational  problems  and  a  command 
over  teaching  processes.  These  expectations 
could  not  be  realized ;  for,  as  has  just  been  said, 
psychology  is  still  a  formative  science  and  can- 
not therefore  guarantee  the  complete  insight 
into  mental  life  —  especially  (he  mental  life  of 
children,  which  it  was  believed  to  yield;  and 
even  if  it  were  to-day  all  that  it  was  thep 
thought  to  be  — a  perfected  science  of  menla! 
life,  and  particularly  of  mental  development 
—  the  acquisition  of  that  science  would  not 
necessarily  ensure  technical  skill  on  the  jiart 
of  the  teacher.  Insight  and  the  practical 
application  of  insight  are  two  very  different 
things.  Nevertheless,  the  widespread  devotion 
to  the  study  of  psychology  in  normal  schooli 
and  by  teachers  was  a  great  gain  to  the  study  of 
education.  It  established  the  fact  once  for  all 
that  methods  of  teaching  and  governing  have  a 
rational  basis  in  the  constitution  of  human 
naturfij  and  that  it  is  the  duty  of  the  student  of 
education  and  the  teacher  to  ascertain  what  this 
basis  is  as  nearly  as  he  can,  The  study  of  edu< 
cation  in  normal  schools  had  now  progressed 
beyond  the  study  of  methods  as  mere  devices  to 
a  study  of  these  devices  as  based  on  the  naluR 
of  the  minds  subjected  to  them.  .That  is  to  say. 


the  study  of  education  had  graditatly  cone  ta 
include  "educational  psychology,"  and  in  par- 
ticular the  psychology  of  childhood  and 
adolescence. 

Meanwhile,  again  following  the  lead  of  the 
Prussian  normal  schools,  tight  for  the  path  of 
the  student  of  education  was  also  sou^l  in  the 
records  of  the  past  The  history  of  education 
was  appealed  to  for  guidance  in  solving  con- 
temporary prcAlenis  of  teaching  and  governing, 
It  was  onl:^  natural  that  a  narrow  conceptioc 
of  the  significance  of  the  history  of  education 
should  have  been  ■  entertained,  because  the 
study  of  education  itself  was  still  quite  gener- 


*«diicatioiiaJ  clasMcs*  or  monographs  setting 
forth  the  educational  theories  of  individuals  o[ 
the  past  —  both  usually  without  reference  to 
tiicir  social  setting  in  the  general  history  of 
their  time~- constituted  nearly  all  that  was 
Studied  ai  the  history  «f  education.  In  spite  of 
this  narrow  interpretation  of  the  history  of 
education  the  study  of  that  subject,  like  the  study 
of  psycholo^,  was  a  great  gain  to  the  study  of 
education.  The  recognition  of  the  kinship  of 
contemporary  education  with  that  of  the  past 
necessarily  broadened  and  itignified  the  concep- 
tion generally  entertained  of  the  meaning  of 
education  itself  and  naturally  enhanced  the 
value  of  the  study  of  that  subject.  For, 
although  the  history  of  education  was  at  first  in- 
adccguately  conceived  and  taught,  it  was  inevi- 
table that  it  should  ere  long  be  recognized  at  iu 
true  value,  namely,  as  a  part  of  general  history; 
and  hence  that  the  student  of  education  should 
come  to  realize  that  in  studying  the  history  of 
education  he  was  studying  nothing  less  than  the 
history  of  culture  —  of  the  framing  of  each 
generation  to  assume  its  share  in  preserving, 
improving  and  transmitting  to  the  oncoming 
generation  the  resources  of  our  civilization, 
and  in  so  doing  actively  to  promote  the 
progressive  solution  of  its  problems.    This  true 


scone  of   the   normal   schools  have  contributed 

to  its  development,  many  of  them  still  adhere  to 
the  older  conct^tion,  and  it  has  remained  for 
colleges  and  universities  to  give  Eorrn  and  sub- 
stance   to    the    new    conception    and    to    dis- 


Meaawhile,  also  the  study  of  education  was 
gradually  extended  to  include  an  examination 
into  the  adequacy  and  effectiveness  of  contem- 
porary schools  and  studies  as  a  means  of  pro- 
moting the  norma]  development  of  each  indi- 
vidual as  an  individual  and  also  as  a  means  of 
adapting  him  bo  the  civilization  of  his  time  — 
the  twofold  aim  of  all  general  education;  and 
this  Questioning,  together  with  the  fonnulation 
of  the  more  or  less  satisfactory  replies  to  it, 
sometimes  alone  but  more  commonly  closely 
associated  with  educational  psychology,  consti- 
tute   what    is    now   often    called    ^Scitnce   of 


.-  normal  schools  the  present  scope  and  aims 
of  that  study  in  those  sdiocJs  may  be  brieBy 
»utiunari2ed  as  follows:  . 
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It   includes    (1)    Theory  of    Education   or 

General  Principles  of  Education,  sometimes 
called  •Science  of  Educalion"  or  "Philosophy 
of  Education,"  pursued  as  a  means  of  awakea- 
ing  interest  in  and  developing  insight  into  the 
general  problems  of  education  (often  not  dis- 
tinct nor  separable  from  (4)  below)  ;  (2) 
Methods  i  (3)  Kindergarten  Theory  and  Prac- 
tice; (4)  Psychology  and  the  Study  of  Chil- 
dren, pursued  as  a  source  of  information  about 
the  development  of  mental  life  and  the  proc- 
esses of  learning  and  as  a  rational  basis  for 
methods  of  teaching  and  discipline  —  that  is, 
psychology  pursued  as  a  science  on  which  the 
art  of  teaching  and  managing  children  might  be 
based  and  the  study  of  cMldren  pursued  chiefly 
as  a  means  of  developing  a  comprehending 
and  sympathetic  attitude  toward  children  on  the 
pari  of  future  teachers;  (5)  The  Study  of 
Teaching  by  observation  and  practice  in  "model 
schools"  or  "training  schools';  (6)  School 
Organization  and  Management,  chiefly  internal 
oi^anization  and  class  management;  (7)  The 
History  of    Education,   usually  jiursued 


agement  and,  to  a  limited  _  _.  -  ,  - 
means  of  develcuiing  a  broader  professional 
outlook  over  ana  better  professional  insi^it 
into  educational  problems  as  problems  of  social 
evolution;  (8)  School  Hygiene;  (9)  School 
Laws  as  a  source  of  practical  information  con- 
cerning the  teachers'  fe^al  rights,  prifiieges  and 
duties. 

As  was  pointed  out  above  the  work  of  nor- 
mal schools  is  not  con&ned  to  the  study  of  edu- 
cation; but  so  far  as  that  study  itself  is  con- 
cerned the  foregoing  enumeration  covers  the 
ground,  although  not  all  of  it  is  necessarily 
found  in  all  normal  schools.  The  foregoing  de- 
scription also  reveals  the  aim  of  the  stu(&  of 
education  in  normal  schools.  That  aim  il 
primarily  the  technical  preparation  of  the  claas- 
room  teacher.  Finally,  it  should  be  said  that 
many  normal  schools  are  far  inferior  to  others 
in  the  adequacy  with  which  they  conceive  the 
study  of  education  and  in  the  thoroughness 
with  which  that  study  is  carried  on. 

Colleges  and  Oniversitiea. —  Great  as  the 
services  are  which  the  normal  schools  rendered 
it  gradually  became  clear  that  they  were  alone 
unable  to  cope  with  the  rapidly  growing  need  of 
a  more  comprehensive  as  well  as  a  more  in- 
tensive study  of  education  than  they  could  sup- 
ply. Some  lime  before  the  end  of  die  19th  cen- 
tury the  normal  schools  had  made  clear  the 
great  distinction  between  a  trained  and  an  un- 
trained teacher,  as  was  pointed  out  above ;  and 
they  had,  accordingly,  made  good  progress  in 
the  gradual  transformation  (still  going  on)  of 
the  calling  of  the  elementary  teacher  from  a 
mere  routine  into  a  profession.  But  the  in- 
crease of  the  native  population  and  the  growth 
of  cities,  the  enormous  and  steadily  increasing 
influx  of  foreign  immigrants,  the  geographical 
expansion  and  the  much  more  important  and 
very  great  commercial  and  industrial  develop- 
ment of  the  country  have  been  followed  by  our 
huge  modern  schools,  our  varied  and  complex 
programs  of  studies,  our  immense  city  scnool 
systems;  and  hence  a  host  of  new  educational 
problems  have  come  into  the  field, —  problems 
with  which  the  mere  classroom  teacher  of  lim- 


ited academic  trainint^  and  narrow,  even  if 
thorough,  technical  training,  is  manifest^  un- 
able to  cope  satisfactorily.  We  have,  fortu- 
nately, many  efhcient  grammar  school  princ^als 
and  superintendents  to-day  who  have  had  Mily 
a  normal  school  training;  but  in  no  case  are 
they  efficient  because  their  training  was  origi- 
nally limited,  but  in  spite  of  that  fact.  More- 
over, the  general  public,  particularly  the  edu- 
cated and  the  reading  public,  now  take  an 
interest  in  educational  problems  heretofore  un- 
known, and  tlii;  interest  is  increasing  daily. 
This  interest  demands  satisfaction  and  seeks 
educational  leaders  among  the  teaching  pro- 
fession as  well  as  good  classroom  teachers.  At 
the  same  time  it  had  long  iieen  apparent  that 
many  college-bred  men  of  excellent  scholarship 
were  poor  teachers.  The  college  offered  them 
no  opportunity  to  learn  how  to  teach.  The 
problem  was  to  secure,  in  addition  to  adequate 
scholarship,  appropriate  insight  into  education 
and  tecfamcal  sldll  in  teaching.  This  the  col- 
lege graduate  could  not  and  cannot  ofdl- 
narily  secure  in  the  normal  school — first,  be- 
cause the  normal  school  was  and  is  naturally 
and  properly  concerned  chiefly  with  the  train- 
ing of  teachers  for  elementary  schools  and, 
therefore,  has  generally  neither  the  teaching 
force  noT  the  equipment  to  deal  separately  wil£ 
ccJlege  graduates  who  usually  seek  preparation 
to  teac))  in  secondary  not  elementary  schools; 
and  second,  because  it  was  not  and  cannot  be 
profitable  in  most  cases  to  teach  in  the  same 
classes  college  graduates  and  normal  school 
students.  The  college-bred  students  are. too  far 
ahead  of  the  normal  school  students  in.maturiqr 
and  scholarship  to  make  a  satisfactory  combina- 
tion class.  For  similar  reasons  the  normal 
schools  are  generally  unable  to  provide  ade- 
quate opportunities  for  teachers  already  in 
service  who  sedc  preparation  for  work  as  prin< 
cipals  or  superintendents  of  schools.  Out  of 
these  considerations  arose  the  university  depart' 
ment  of  education  which  has  undertaken  to 
provide  the  ct^lege  graduate  with  the  opportit 
nities  he  needs  for  the  study  of  education  — 
whether  as  a  neophyte  he  is  about  to  begin  his 
professional  career  as  a  classroom  teacher,  or 
whether  as  an  experienced  teacher  be  retupa 
to  the  university  for  the  study  of  his  profession 
under  direction  with  a  view  to  becoming  a  pdi>- 
cipat  or  a  superintendent;  or  whether  as  an  in- 
terested layman  be  seeks  enlightenment  as  to 
the  meaning  of  education  and  the  means  and 
methods  of  organiiing  and  directing  it  as  a 
branch  of  State  or  municwal  affairs. 

The  history  of  the  study  of  education  in  the 
colleges  and  universities  of  the  country  is  even 
more  brief  than  the  history  of  that  study  in  the 
normal  schools,  for  it  does  not  really  begin 
until  1879,  when  the  University  of  Michigan 
founded  a  chair  of  "the  science  and  the  art  of 
teaching*  of  co-ordinate  rank  with  other  chairs 
or  departments.  Education  before  that  time 
(Itoai  about  18S0)  had  been  sludied  in  "normal 
aepartmeols^  established  at  a  number .  of  cot-r 
leges  and  universities  (more  commonly  o£  the 
Middle  West  than  elsewhere)  in  which  the 
study  of  education  did  uot  differ  materially 
from  that  pursued  in  the  normal  schools.  Such 
a  normal  department,  for  example,  existed  at 
Brown  University  from  1851  to  1854.  It  was 
discontinued  *in  consequence  of  the  ettabUsb- 
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meiit  in  Providence  of  the  Rhode  Island  Nor- 
mal School,"  so  says  the  university  catalogue 
for  1854-55.  Another  example  was  the  normal 
department  of  the  University  of  Iowa,  which 
was,  at  first  (1855),  a  department  of  the  pre- 
paratory school  ot  the  university.  It  had  a 
varied  career  and  was  gradually  transformed 
into  the  present  'School  of  Education*  of  the 
tmiveraity.  It  exemplifies  a  not  uncommon 
process  of  development  of  these  "aonnal  de- 
Wrtments*  into  the  university  Departments  of 
Education  or  Schools  of  Education  or  "Teach- 
ers Colleges'  of  to-day. 

Not  infrequently  the  courses  in  education 
instead  of  being  grouped  in  a  department  or 
school  of  education  or  teachers  college  were, 
and  are  still,  associated  with  and  made  a  part 
of  the  department  of  psychology  or  philosophy, 
usualljr  to  the  disadvantage  of  the  study  of 
education.  This  affiliation  followed  the  lead 
of  the  German  universities  and  dates  from  the 
time  — not  far  back  —  when  •pedagogy*  rather 
than  education  was  the  subject  studied.  It  has 
been  found  possible,  however,  in  only  a  few 
collcse  or  university  departments  of  education 
to  solve  the  problem  of  technical  training  for 
neophytes.  Teachers  of  experience  and  other 
persons  who  resort  to  the  university  to  study 
the  history  and  theory  of  education  and  the  or- 
ganization and  admmistration  of  school  sys- 
tems find  the  instructicHi  of  any  good  professor 
of  education  decidedly  profitable.  But  begin- 
ners who  need  to  learn  how  to  teach  under  di- 
rection usually  fail  to  get  what  they  most  need 
—  the  laboratory  work  of  actual  teaching  and 
mana^fcment  under  the  usual  conditions  that 
prevail  in  the  classroom.  A  few  college  and 
university   departments   of   education,   like   the 

Siartment  at  Harvard  University,  have  pitt- 
ed such  otqiortunities  from  almost  the  very 
beginning;;  but,  except  in  some  of  the  larger 
urban  universities,  it  has  generally  been  found 
impracticable.  But  the  university  department 
or  chair  of  education  has  accomplished  and  is 
accomplishing  a  most  important  task,  quite 
apart  from  what  it  may  or  may  not  accomplish 
in  the  training  of  young  teachers,  or  in  the 
training  of  pnncipals  or  superintendents.  It 
has  made  education  in  all  its  i^ses  a  university 
study.  Apathetic  and  even  hostile  faculties 
have  slowly  yielded  the  false  position  that  they 
once  held,  namely,  that  among  all  the  fields  of 
human  thought  and  activity  education  is  the 
only  one  it  is  not  profitable  to  study;  and  this 
it  a  great  gain.  The  gradual  abandonment  of 
false  views  concerning  the  study  of  education 
by  members  of  the  faculties  of  our  higher  in- 
-stitutions  has  naturally  been  followed  by  similar 
progress  on  the  part  of  the  students.  To-day 
university  courses  in  education  are  attended  by 
an  increasing  number  of  future  lawyers,  doc- 
tors and  business  men  who  do  not  care  for  the 
technical  courses  pursued  by  future  teachers  or 
school  officers,  but  who  wish  to  sindy  the  his- 
tory, theory  and,  to  some  extent,  the  organiia- 
tion  of  education,  just  as  they  study  the  history 
and  theory  of  economics  —  that  is,  as  a  part  of 
the  proper  equipment  ot  a  liberally  educated 
man.  The  university  department  of  education 
has,  therefore,  accomplished  several  important 
things.  It  has,  at  its  worst,  given  college-bred 
teacners  an  insight  into  their  future  profession 
which  they  formerly  could  not  get  at  all;  that 


is,  it  has  helped  to  determine  a  professional  al- 
titude and  tnnper  of  mind  of  great  importance 
for  immediate  efficiency  and  steady  professional 
growth:  and,  at  its  best,  it  has  done  and  is  still 
doing  this,  and  provides,  also,  actual  laboratory 
wurk  for  the  young  teacher  —  classroom 
teaching  under  direction  amid  normal  surround- 
ings, over  a  sufficiently  long  period  of  time; 
and  it  provides  suitable  training  for  principals 
and  superintendents  of  schools  on  the  basis  of 
good  instruction  and  a  comparative  study,  un- 
der direction,  of  schools  and  school  systems  in 
actual  operation ;  and,  finally,  it  has  established 
the  study  of  education  among  the  branches  of 
a  liberal  educatioa  At  the  present  time  more 
than  half  of  the  colleges  and  universities  of  the 
country  make  more  or  less  provision  for  the 
study  of  education,  and  many  more  are  prepar- 
ing to  do  so.  But  the  development  of  this 
study  has  naturally  been  more  rapid  in  (he 
State  universities  Oian  elsewhere,  save  in  the 
few  cases  noted  above,  that  is,  in  the  univer^- 
ties  that  have  developed  "Schools  of  Educa- 
tion* of  co-ordinate  tank  with  their  other  pro- 
fessional schools.  The  scope  and  genera)  aims 
of  the  coUe^  or  tmiversity  study  of  education, 
as  now  carrKd  on,  may  be  summarized  as  fol- 
lows: (1)  To  study  education  as  an  important 
function  of  society  as  well  as  of  individuals, 
and  hence  of  interest  to  all  university  students 
whether  they  intend  to  become  teachers  or  not 
(2)  To  offer  to  university  students  who  look 
forward  to  teaching  the  necessary  technical 
training  for  their  vocation;  and  to  teachers  al- 
ready m  service,  an  op^rtunity  to  study  their 
profession  under  directioa  (3)  To  ofler  to 
universiQr  students  who  have  already  bad  ex- 
perience as  teachers,  and  to  all  teachers  of  suit- 
able age  and  attainments,  appropriate  training 
for  future  activity  as  princii»ls  or  superintend- 
ents of  sdiools.  (4)  To  offer  opportuniiies 
to  advanced  students  for  research  in  me  field  of 
education. 

While  the  courses  of  study  offered  for  the 
realisation  of  these  aims  vary  ^eatly,  they  may 
be  briefly  described  as  courses  m:  (1)  Educa- 
tional Theory  or  General  Principles  of  Edua- 


aim  of  these  courses  is  to  enaUe  the  studer 
gain  a  just  conception  of  the  scope  and  meaning 
of  education  and  to  m^ce  a  critical  examination 
of  such  generally  accepted  educational  prin- 
ciples as  will  serve  to  guide  him  in  his  further 
study  of  educational  questions.  (2)  Educational 
Psychology  and  Child  Study.  While  this  sub- 
ject could  be  appropriately  re^rded  as  a  sub- 
division of  the  preceding  topic,  it  is  usually 
offered  in  separate  courses,  the  special  aim  of 
which  does  not  differ  materially  —  although  the 
method  of  treatment  does  ~  from  similar 
courses  in  normal  schools.  The  work  done  in 
such  courses  in  colleges  and  universities  is  usu- 
ally more  scientific  and  thorough  than  in  (he 
corresponding  normal  school  courses.  (3)  Gen- 
eral principles  of  method  and  special  methods  of 
teaching  the  several  school  studies,  without  and 
with  practice  teaching,  particularly  the  methods 
of  teaching  secondary  school  rather  than  ele- 
mentary school  studies.  The  instruction  in  the 
courses  in  special  methods  is  sometimes  given 
by  instructors  belonging  to  the  department  of 
education,  but  often  by  specialists  chosen  from 
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other  defartments  o£  the  college  or  univcisity. 
(4)  History  of  education  studied  as  hutory. 
Tbe  purpose  is  to  trace  the  historical  develop- 
ment ol  modern  schools  and  universities,  with 
especial  reference  to  their  ideals,  studies,  modes 
of  teaching  and  organization;  together  with  tbe 
effect  of  economic,  political,  social  and  reli^us 
ideals  on  the  spirit  and  direction  of  education; 
arid  the  influence  upon  school  methods  and  cur- 
ricula of  the  general  progress  of  the  arts  and 
sciences.  Such  a  course  should  therefore  give 
the  student  a  view  of  the  subject  in  its  relation 
to  the  history  o£  civilization,  as  well  as  a  his- 
torical basis  for  sound  criticism  of  the  more 
important  elements  of  modem  schools  and 
school  systems.  (5)  The  educational  import- 
ance of  play  and  recreation.  (6)  Education  in 
practical  arts  for  boys  and  for  girls.  (7)  The 
education  of  exceptional  <aiuemic  or  tubercular, 
crippled,  deaf,  blind,  truant  and  delinqueni,  meo- 
tally  defective)  children.  (8)  Vocational  (in- 
dustrial, commercial,  agricultural)  education. 
(9)  Tbe  vastly  important  allied  subject  of  vo- 
cational and  educational  guidance  for  school 
and  college  youth  and  for  young  people  al- 
ready at  wort.  (10)  Organization  and  manage- 
menl  of  schools  and  school  systems.  The  pur- 
pose of  courses  covering  this  last  subject  is 
to  study  both  the  internal  organization  and 
management  of  schools  and  school  systems 
■with  special  reference  to  the  duties  ot  prin- 
cipals and  superintendents  within  a  given 
stjiool  or  school  system,  and  also  the  organ- 
ization and  management  of  education  as  a 
branch  of  State  and  municipal  affairs,  at 
home  and  abroad.  Accordingly,  they  deal 
with  the  appointment  or  election,  organiza- 
tion, powers  and  duties  of  State  and  city 
boards  of  education ;  the  powers,  duties  and 
opportunities  of  superintendents,  principals  and 
teachers  in  cities  and  towns;  the  work  of  ele- 
mentary and  secondary  schools,  including  the 
construction  of  programs  ["courses^^  '*^  studv; 
and,  in  general,  everything  pertaining  to  the 
organization  and  efficient  admmislration  of  our 
vast,  complex  and  costly  provision  for  public 
education;  and  sometimes  also  a  similar  study 
of  foreign  schools  and  school  systems.  Sucn 
courses  sometimes  also  cover  tbe  organization 
and  management  and  the  work  of  private  and 
endowed  schools.  (11}  School  hygiene;  the 
hygiene  of  school  buildings  and  the  hygiene  of 
tbe  pupils.  (12)  Seminary  courses  or  research 
courses.  Such  courses  offer  opportunities  to 
the  most  advanced  students  for  prolonged  study 
of  particular  educational  Questions.  As  the 
whole  field  of  educational  tneory  and  practice 
abounds  in  unsolved  uroblems  and  vast  areas 
in  the  history  of  education  are  as  yet  un- 
touched, it  is  easy  to  see  how  important  such 
courses  are.  Not  all  of  these  courses  are  found 
in  every  college  or  university  department  of 
education,  hut  they  are  all  found  in  some  of 
them;  and  in  the  university  schools  of  educa- 
tion, to  which  reference  has  been  made^  all 
these  courses  are  offered  and  elaborated  with  a 
minuteness  of  differentiation  that  should  eventu- 
ally promote  a  very  thorough  study  of  the  top- 
ics involved. 

Progress  in  the  study  of  education  has  been 
greatly  facilitated  in  recent  years  by  the  rapid 
growth  of  a  considerable  body  of  good  educa- 
cational  literature  both  in  books  ana  periodicala 


is  still  comaion.  a  larffc  number  of  good  booka 
have  been  published  in  recent  years  and  sev- 
eral periodicals  have  app^red  worthy  of  a 
Elace  beside  the  best  educational  literature  that 
as  been  produced  anywhere. 
In  addition  to  the  study  of  education  al- 
ready described,  mention  should  be  made  of  the 
study  of  education  carried  on  by  educational 
associations.  The  National  Educational  Asso- 
ciation is  not  only  a  vast  forum  for  the  discus- 
sion of  educational  questions,  but  since  1893  it 
has  stimulated  and  subsidized  educational  re- 
search through  committees  appointed  to  report 
on  selected  problems.  Several  of  the  reports 
submitted  by  these  committees  have  been  of 
great  value  and  more  may  be  expected  in  the 
future.  The  State  teachers'  associations  and 
other  local  associations  throughout  the  country 
also  occasionally  carry  on  educational  investiga- 
tions of  more  than  local  significance.  Mention 
must  also  be  made  of  the  studies  in  education 
now  undertaken  by  associations  of  laymen  and 
by  some  of  the  non-professional  magazines. 

Recent  and  very  important  developments  in 
the  study  of  education  may  be  described  as 
statistical  and  experimental  studies  of  educa- 
tional procedure  and  approximately  scientific 
studies  (quantitative  measurements)  of  educa- 
tional results.  The  purpose  of  these  studies  is 
to  obtain  objective  standards  whereby  con- 
temporary educational  procedure  can  be  di- 
rected and  results  measured  with  an  accuracy 
approximating  the  direction  and  measurement  of 
results  in  the  natural  sciences ;  and  thertjiy  to 


tional  opinion.  Such  standard 
constitute  unassailable  guidance  for  educational 
practice,  which,  for  the  most  part,  we  now  lack. 
Tbe  most  promising  standards  thus  far  attained 
are  in  the  field  of  elementary  education  —  arith- 
metic (computation  with  whole  numbers),  pen- 
manship, spelling  and  reading.  The  study  of 
education  ui  the  past  has  been  based  almost 
wholly  on  individual  experience,  and  especially 
on  the  opinions  of  prominent  individuals  —  lay- 
men and  teachers.  Such  individual  experience 
and  opinion  wjU  always  be  worth  studying,  but 
the  conviction  that  scientific  research  in  educa- 
tion is  essential  to  satisfactory  progress,  which 
has  been  slowly  forming  during  the  past  decade, 
is  now  firmly  established  in  the  professional 
mind;  and  the  statistical  and  experimental 
studies  and  the  measurement  of  educational  re- 
sults above  referred  to  are  the  result.  The 
literature  of  this  important  development  in  the 
study  of  education  is  growing  rapidly.  Apart 
from  books,  such  studies  are  enerjtetically  pro- 
moted by  several  contemporary  periodicals  and 
b^  researches  carried  on  by  colleges  and  univer- 
sity departments  and  schools  of  education,  work- 
ing independently,  but  often  in  co-operation  with 
progressive  supervisory  officers  and  teachers  in 
neighboring  school  systems.  The  conviction  that 
such  studies  are  essential  to  progress  in  educa- 
tion has  also  led  to  the  establishment  of  depart- 
ments of  research  in  about  a  dozen  of  the 
larger  school  systems  of  the  United  States, 
Such  departments  serve  the  same  purpose  in 
school  activities  that  research  departments  and 
departments  of  design  serve  in  industry  and 
commerce.  That  they  do  serve  such  purposes, 
several  of  them  have  already  proved 

Many  importaiit  studies  of  entire  school  sys- 
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teins,  called  school  surveys,  have  been  made  by 
specialists  usually  not  connected  with  the  sys- 
tems studied  on  the  invitation  of  State,  dty 
and  rural  school  authorities.  The  reports  of 
these  surveys,  now  numerous,  constitute  a  vast 
mine  of  infonnation  for  all  students  of  educa- 
tion; indeed,  the  student  of  education  in  the 
United  States  will  find  no  more  important  body 
of  educaticHial  literature  than  is  embodied  in 
those  reports. 

Paul  H.  Hamus, 

Protestor  of  EducaUon,  Harvard  UntversUy. 

BDUCATION,  SupplementaL  See  Su?- 
rUMENTAL  Education. 

BDUCATION,  Technical.  Technical  edu- 
cation is  a  very  modem  form  of  educational  en- 
terprise which  is  concerned  with  the  training 
of  men  to  make  an  organized  practical  applica- 
tion of  a  knowledge  of  the  principles  of  diemis- 
try,  physics  (especially  mechanics,  heat  and 
electricity),  mathematics,  astronomy  and  bacte- 
riology to  the  design,  construction  and  opera- 
tion of  machines,  structures  of  all  kinds,  and 
the  material  conveniences  of  hfe.  It  aims  to 
produce  men  of  broad  understanding  of  the  field 
of  applied  science,  who  have  insight,  organising 
power  and  leadership,  not  merely  surveyors, 
draughtsmen  or  supennten dents.  Viewed  in  this 
light  it  is  an  important  new  phase  of  profes- 
sional education  (see  Education,  Pkofessidn- 
Al),  always  mindful  of  the  need  of  increased 
production,  but  distinguished  from  industrial 
education  <see  EntfCATioN,  Ikdustbial),  which 
is  designed  primarily  to  prepare  men  and 
women  for  maximum  production  with  a  mini- 
mum expenditure  of  time  and  human  energy. 
Broadly  speaking,  technical  education  is  engi- 
neering education,  but  the  term  engineering 
now  includes  a  varietj;  of  divisions  which  would 
have  been  entirely  incomprehensible  to  the 
founders  of  the  early  schools  of  applied  sci- 
ence ;  it  applies  rather  to  the  expert  direction 
of  or^nizations  which  utihze  the  forces  and 
materials  of  nature  through  large  combinations 
of  human  units  than  to  the  actual  labor  of  pro- 
duction. In  addition  to  the  usual  branches  of 
engineering  —  civil,  electrical,  mechanical,  min- 
ing and  architectural  —  there  must  now  be  in- 
cluded chemical,  railway,  marine,  ceramic,  sani- 
tary,   textile,    agricultural,    metallurgical    and 


:al  education  for  all  of 
these  specialized  engineering  professions  pro- 
vides for  firm  grounding  of  the  student  in  the 
processes  of  the  fundamental  pure  sciences  ap- 
propriate to  the  specialization,  whether  chemi- 
cal, ceramic,  textile  or  aeronautic  In  the  usual 
four-years  technological  course  leading  to  a 
Bachelor's  degree  this  is  accomplished  largely 
in  the  first  two  years,  in  which  instruction  in 
mathematics,  chemistry,  physics,  surveying, 
etc.,  is  given,_  sometimes  by  basing  the  two- 

{■ears  en^neering  curriculum  upon  two  years  of 
iberal  arts,  as  in  the  University  of  Missouri. 
In  the  case  of  five-years  engineering  courses  or 
six-years  combination  courses  the  fundamentals 
may  occupy  the  first  two  years  or  the  first  three 
years  as  in  the  Columbia  School  of  Mines,  in 
which  die  three-years  technological  courses  in 
mining,  engineering  and  chemistiy  are  based 
upon  the  three  years  of  study  in  a  collegiate 
or  scientific  school.  After  theiie  fundamental 
s.  and  additional  instruction  in  English, 


economics,  politics,  etc.,  the  curricuhim  of  the 
last  two  or  three  or  four  years  of  technical 
courses  follows  divergent  hnes  of  study  pre- 
paratory to  the  practice  of  specialized  engineei- 
ing  professions,  which  aim  to  meet  correspond- 
ing specialized  demands  arising  out  of  the  na- 
paralleled  development  of  mechanical,  struc- 
tural and  industrial  needs  of  a  nation  of  110,- 
000,000,  complex  in  its  interests,  rich  in  its  re- 
sources and  impatient  in  its '  developmenL 

The  first  school  of  engineering  in  the  United 
States  was  the  Rensselaer  Polytechnic  Insti- 
tute (q.v.),  founded  at  Troy,  N.  Y.,  by  Stephen 
van  Rensselaer  in  1824,  as  a  School  of  Theoret- 
ical and  Applied  Science,  to  furnish  "instruc- 
tion in  the  application  of  science  to  the  common 
purposes  of  life."  No  further  provision  of  the 
kind  was  made  until  1847  when  the  Sheffield 
Scientific  School  at  Yale  and  the  Lawrence  Sci- 
entific School  at  Harvard  were  founded.  In 
the  same  year  the  University  of  Michigan  voted 
to  establish  a  course  in  civil  engineering.  These 
four  schools,  concerned  almost  exclusively  with 
civil  engineering,  were  the  onlv  schools  of  the 
kind  opened  before  the  Civil  War,  After  the 
passage  of  the  Morrill  act  in  1862  (see  Educa- 
tion, AcRicuLTUKAL)  tnany  States  accepted  the 
provision  of  the  act  and  proceeded  to  organite 
new  schools  of  agriculture  and  the  mcdianic 
arts,  or  to  add  these  types  of  technical  educa- 
tion to  existing  schools.  Many  of  the  Slate 
universities,  like  Illinois,  Wisconsin  and  Cali- 
fornia, which  now  offer  strong  and  well- 
equipped  instruction  in  technical  lines  received 
very  large  impulse  from  the  Morrill  act.  The 
great  expansion  of  construction  and  industrj- 
after  the  Civil  War  caused  the  rapid  muUiplica- 
tion  of  engineering  schools.  The  four  schools 
of  I860  increased  to  1?  in  1870.  41  in  1871,  70 
in  1872,  85  in  1880  and  126  in  1917;  the  grad- 
uates numbering  100  in  1870  reached  4,300  in 
1917.  Besides  these  schools  there  are  43  other 
institutions  giving  more  or  less  attention  to 
engineering  work,  either  in  the  form  of  'two 
years  of  engineenng"  or  of  single  courses  like 
civil  engineering  in  connection  with  other  curric- 
ula. Of  the  126  schools  of  1917,  46  were  con- 
nected with  land  ^rant  colleges,  44  were  pro- 
fessional schools  in  universities,  20  were  at- 
tached to  colleges  and  16  were -independent 
Midway  between  the  group  of  technical  schools 
and  industrial  schools  are  to  be  found  certain 
excellent  institutions  giving  more  or  less  tech- 
nical or  engineering  education  to  men  and 
women,  for  example,  Pratt  Institute  in  Brook- 
lyn, Lewis  Institute  in  Chicago  and  the  Cogs- 
well Polytechnic  Institute  in  San  Francisco. 

Following  the  period  of  rapid  multiplication 
of  technical  institutions  from  1870  to  1890  came 
a  period  of  standardization  of  requirements  for 
admission  and  for  graduation,  for  it  was  clear 
that  technical  education  was  not  a  simple  prob- 
lem with  an  easy  and  uniform  solution,  espe- 
cially if  the  engineer  was  to  become  the  profes- 
sional equal  of  trained  lawyers  and  doctors. 
The  formation  of  the  Society  for  the  Promo- 
lion  of  Engineering  Education  in  1893  and  the 
organization  of  the  joint  committee  on  engi- 
neering education  of  the  national  engineering 
societies  in  1908  promoted  the  process  of  eleva- 
tion and  standardization  of  curricula.  By  1917 
practically  all  of  the  first  class  technical  schods 
required  at  least  four  years  of  high  school  work 
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ioT  adntission  and  at  tniBt  foarjyears  of  colle* 
giate  woric  (or  the  specialized  decree,  whether 
that  of  B.S,  in  some  division  of  enguieering, 
a;  Bachelor  of  Science  in  Mechanical  Engineer- 
ing (B.S,  in  M.  E.),  Bachelor  of  Civil  Engi- 
neering (B.C.E.)  or  Civil  Engineer  fCE,). 
With  few  exceptions,  e.g.,  Massachusetts  In- 
stitute of  Technology,  Ae  technical  schools, 
like  other  colleges,  receive  their  stadenta  out 
of  the  preat  system  of  public  secondary  schools 
by  certificate  rather  than  by  examination.  Stu- 
dents thus  received  are  given  approximately  the 
same  work  during  the  first  year  vritb  later  dif- 
ferentiation as  discussed  above.  The  extent  of 
this  specialization  is  illustrated  in  the  curricula 
offered  at  the  University  of  Illinois  and  the 
Massadiusetts  Institute  of  Technology. 

umvotam*  of  lujirais. 
Degree  of  B.S!  in  special  currimla:  archi- 
tecture, architectural  engineering,  ceramic  engi- 
neeringj  civil  engineering,  elcctncal  engineering, 
mechanical  engmeering,  mining  engineering. 
municipal  and  sanitary  engineering,  genera) 
engineering,  physics,  railway  civil  engineering, 
railway  electrical  enginecriiig  and  railway  me- 
chanical engineering. 

HASSACSDSETTS    DTKlilU'lE   OF    TECHNOtOGY,    ' 

Degree  of  B.S. :  civil  engineering;  mechan- 
ical engineering,  mining  engineering  and  metal- 
lurgy, architecture,  chemistry,  electrical  engi- 
neering, biology  and  public  health,  physics,  gen- 
eral science,  chemical  engineering,  sanitary 
engineering,  geology,  naval  architectnrc  and 
marine  engineering,  electro- chemistry  and  engi- 
neering administration.  Further  specialization 
is  permitted  within  these  courses  in  the  Massa- 
chusetts Institute  of  Technology,  for  example, 
in  mechanical  engineering  alon^  the'  lines  of 
engine  design,  locomotive  engineering,  mill 
engineering  and  steam  turbine  engineermg. 

A  summary  of  the  requirements  for  admis- 
sion and  the  curricula  for  Rraduation_,  for  the  ■ 
course  leading  to  a  degree  in  mechanical  engi- 
neering in  the  Massachusetts  Institute  of  Tech- 
nolo^,  the  Rensselaer  Polytechnic  Institute 
and  the  University  of  Illinois  will  serve  as  an 
illustration  of  the  standardiMd  technological 
course  in  an  institution  of  the  highest  class. 
The  specifications  for  admission  are  giv^p  in 
terms. of  units  (one  unit  is  appro^iimately  one- 
fourlh  of  the  work  of  a  high  school  year). 

Amiss  ION    ReQUIDGMENtS. 


CUKRIGULUH  IN  UBCHABIICAL  BNGtNBBRlNC. 

Polyta^iiitf 


The  proportions  between  ^hop  worie,  or 
practice  work,  and  theoretical  work  io  the  cur- 
riculum of  technical  schools,  vary  widely  iu 
different  institutions  and  at  ditferent  tunes. 
The  most  progressive  luve  abandoned  the  Re- 
quirement of  .  many  -.hours  of  manipulative 
laboratory  work  and  the  production  of  com- 
pleted  machines,  and  now.  require  sufficient  shop 
work. for  an  understanding  oi  the  processes  and 
tools,  but  without  insistence  upon  the  atiaia- 
ment  of  skilL  On  the  other  hand  there  is 
stronger. and  stronger  emphasis  upon  the  mas- 
leriug  of  the  fundameulal  subjects  aod  theory 
behind  the  technical  .  courses.  Many  strops 
institutions  like  those  whose  curricula  are  given 
above  require  .  also  a  considerable  proportion 
of  liberal,  non-technical  sLu4y  in  oroer  to  de- 
velop the  man  as  well  as  the  engineer,  so  that 
the  student  who  graduates  from,  the  institution 
shall  understand  the  importance  of  both  the 
human  and  the  technological  factors .  which 
enter  into  the  prax;tice  of  his  profession.  In 
place  of  the  -narrow  technical  .education  .of 
1S90  or  1900  with  slender  fouudation  in  the  sci> 
ences  and  the  inclusion  of  large  quantities  of 
sh(^  practice,  technical  schools  now  seek  to 
develop  at  the  same  tine  an  accurate  woridng 
knowle^^  of  the  principles  and  practices  of 
engineering  subjects  and  personal  qualities  of 
ju&nient,  ,  initiative,  responsibility  and  'an 
understanding  oi  men.  Such  a  curriculun)  as 
that  noted  above  in  engineering  administration 
requires  quite,  as  much  knowledge  of  *human 
engineering*  as  of  mechanical,  or  chemical  engi- 
neering. 

The eo^^rativu  tyjw  of'teehnical  eSucatiiui, 
sometimes  Iniown  as  the  Cincinnati  co-operative 
plan,  ii  the  most  recent  attempt  to  co-ordinate 
theory  and  practice  under  conditions'  approxi- 
mating those  of  the  sik>p  and  of  the  lield.  .  First 
fomuihited  in  1899  by  Hermann  Schneider  when 
instructor  at  Lehigh  Universi^,  it  had  its  be^ 
ginning  in  1906  atthe  Unrversi^  of  Cincinnati 
which  established  under  his  direction  a  co-oper- 
ative ^reement  with  industrial' piants;  raiKn^ys; 
etc.,  by  which  students  who  are  admitted  to'  die 
university,  as  are  other  students;  "woric  cm  a 
schedule  by  which,  during-  bi'Weel^  periods, 
one-half  of  4e  class  is  at  the  university,  and 
one-half  is  in  the  faetoiy.-  During  the  next  p^e- 
riod  of  two  weeks  (he  sections  change  -  about. 
The  co-operative  course  is"  of  five  years'  duPa-- 
tion;  Jlitaoiitbt  in  the  year.  While  In  factoitj^or 
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shops  stu<!cnts  are  regular  employees,  receive 
regular  pay  and  must  report  satisfactory  serv- 
ice in  the  shops  as  well  as  in  the  classrooms 
in  order  to  be  continued  in  the  universily.  The 
co-operative  plan  has  been  adopted  at  other 
technical  Institutions,  and  in  some  cases  by  sec- 
ondary institutions,  which  are  advantageously 
located  near  shops  and  industrial  plants  of  vari- 
ous kinds,  with  which  co-opci^tive  arrange- 
ments may  be  made.  It  is  claimed  that  this 
combination  of  scientific  and  theoretical  study 
at  the  university  with  practical  experience  re- 
sults in  a  better  mastery  of  facts  and  of  man- 
ual skill  since  it  is  secured  under  conditions 
which  compel  a  maximum  of  independent  think- 
i^  along  with  an  appreciation  of  the  social 
significance  of  the  studies  and  the  practice. 

Technical  education  has  its  upward  reach 
into  graduate  courses  for  professional  degrees 
like  Civil  Engineer  (C.E,),  and  Idaster  of  Civil 
Engineering  (M.CE.)  ;  organiiations  for  re- 
search like  the  Engineering  Experiment  Station 
of  the  University  of  Illinois,  the  Federal  Forest 
Products  Laboratory  located  at  the  University 
of  Wisconsin  and  ttie  Mellon  Institute  of  the 
University  of  Pittsburgh ;  and  investigations  in 
subjects  like  industrial  chemistry  leadmg  to  the 
Ph.D.  in  great  graduate  schools  which  are  not 
organically  parts  of  a  technological  college  as 
at  Cornell  University  and  the  University  of  Chi- 
caKO.  The  steady  emphasis  of  the  stronger 
technical  schools  upon  investigation  and  con- 
tributions to  the  solution  of  intricate  new 
problems  is  one  of  the  latest  and  most  signifi- 
cant aspects  of  technical  education  in  the  United 
States  and  in  Europe. 

Bibliography,— Annual  Reports  of  the 
United  States  Commissioner  of  Flducation 
(especially,  1916,  chapter  on  "Engineering  Edu- 
cation,* C.  R.  Uann^  ;  Proceedings  of  the  Soci- 
ety for  the  Promotion  of  Engineering  Educa- 
tion ;  Bulletin  of  the  Came^e  Foundation  for 
the  Advancement  of  Teaching  ('A  Study  of 
Engineering  Education,'  C.  R.  Mann,  1918)  ; 
Bulletins  of  the  United  States  Bureau  of  Edu- 
cation, especially  1916.  No.  31,  «The  Co- 
operative System  of  Education,"  C.  W.  PatV; 
1913,  No.  4,  •Present  Standards  of  Higher  Edu- 
cation in  the  United  States,'  G.  E.  MacLean. 
Catalogues  of  Massachusetts  Institute  of  Tech- 
nology, University  of  Illinois,  Rensselaer  Poly- 
techmc  Institute,  University  of  Cincinnati. 

KENintic  C.  Babcock, 
Dean  of  the  College  of  Liberal  Am  and  Sci- 
ences, University  of  Illinois. 

EDUCATION,  TbeolodcaL  A  system  of 
training  for  the  work  of  the  ministry.  From 
remotest  times  religion  centred  in  ntual  acts 
and  gave  rise  to  a  system  of  training  men  to 
fill  the  oRice  of  the  necessary  priesthood.  The 
priests  of  the  great  temples  in  ancient  Babylonia. 
Egypt  and  other  lands,  as  well  as  those  at  the 
prehistoric  shrines,  naturally  look  pains  to  train 
young  men  to  perform  the  duties  of  the  sacred 
office  which  eventually  they  had  to  surrendor. 
When  religion  consisted  in  the  main  of  the 
public  performance  of  rittial  acts  the  training 
of  the  priest  was  a  simple  afTair.  It  consisted, 
of  course,  in  imparting  a  knowledge  of  the 
principles  underlying  established  practices  but 
mostly  it  was  a  course  of  ritualistic  instruction. 
The  case  of  Samuel  (1  Samuel  c.  i  ff>  brought 
up  at  the  shrine  of  Shiloh  is  an  illustration 


of  this  early  sort  of  training  for  the  priesthood. 
When  religious  systems  clashed  in  a  strife  for 
supremac;^  in  the  world,  tbc  priest  had  not  only 
to  administer  the  ritual  of  the  altar  but  to 
defend  and  proclaim  the  doctrines  of  his  faith 
with  convertuig  power.  This  was  conspicuously 
the  situation  wlien  Christianity  soui^t  to  get  a 
foothold.  Among  the  early  Christians  the 
preaching  of  doctrine  outranked  the  perform-' 
ance  of  rituaL  With  the  increa^ng  importance 
of  doctrine  a  fuller  and  more  thorough  instruc- 
tion on  the  purely  intellectual  side  of  religion 
necessarily  entered  into  the  preparation  for  the 
ministry.  Dnring  the  first  few  centuries  of 
Christian  history  individual  enthusiasm  was  so 
intense  that  the  ministry  was  adequately  sup- 
plied by  men  who  in  a  sense  were  self-ediicated, 
self -prepared  As  churches  multiplied  and  the 
need   of    uniformity   in   Church  teaching  and 

Eracticc  became  more  urgent,  systematic  efforts 
ad  to  be  made  hy  the  bishops  to  train  men  to 
fill  the  priestly  offices.  The  simplest  and  surest 
way  was  for  the  bishops  to  talce  young  men  into 
their  own  homes  and  educate  and  train  them. 
In  New  England  it  was  for  a  long  time  (luite 
the  common  thing  for  young  men  who  thought 
of  entering  the  ministry  to  take  up  residence 
with  a  re^lariy  ordained  clergyman  and  read 
diviiu^  with  lum  very  much  as  a  young  man 

fireparing  for  the  law  entered  llie  office  of  a 
awyer  and  read  law  there.  Eventually  the 
monasteries  became  the  trainii^  schools  for 
priests  and  the  universities  naturally  became  a 
place  of  theological  education.  Down  to  as 
late  a  lime  as  the  Council  of  Trent  theological 
training  was  in  an  exceedingly  chaotic  condition, 
a  condition  greatly  emphasized  by  the  events 
of  the  Reformation.  One  of  the  steps  taken 
by  the  Catholic  Church  (o  meet  the  situation  of 
this  stormy  period  was  the  establishing  of  the 
theological  curriculum  for  the  diocesan  sem- 
inaries, a  curriculum  which  has  continued  prac- 
tically unchanged  to  the  present  time.  In 
Europe  where  the  Protestant  religion  became 
the  religion  of  the  state  Protestant_  thecdogical 
education  was  from  the  first  provided  by  the 
great  public  universities.  The  Protestint  de- 
nominations dissenting  from  the  established 
Church  provided  schools  of  their  own. 

The  United  Statei.~Tbe  earliest  educa- 
tional institutions  in  New  England  were  theo- 
logical in  purpose  and  inspiration  as  is  evident 
from  a  contemporarv  account  (1643)  of  the 
founding  of  Harvard  University:  "After  God 
had  carried  US  safe  to  New  Eiwland  and  wee 
had  builded  our  houses,  provided  necessaries 
for  our  livelihood,  rear'd  convenient  places  for 
God's  worship,  and  settled  the  civifl  govern- 
ment :  One  of  the  next  things  we  lonf(ed  for 
and  looked  after  was  to  advance  leammg  and 
perpetuate  if  to  posterity;  dreading  to  leave  an 
illiterate  ministry  to  the  churches,  when  our 
present  ministers  shall  lie  in  the  dust."  That  this 
purpose  might  be  doubly  ensured  against  mis- 
carriage free  tuition  was  offered  to  candidates 
for  die  ministry,  while  students  for  other  pur- 
poses were  charged  a  fee.  This  pMctice  has 
been  almost  universally  followed.  These  early 
institutions  did  not  confine  themselves  to  the 
teaching  of  tbeolo^cal  subjects  and  by  the  end 
of  the  18th  century  secular  students  had  so 
outrun  divinity  that  it  became  necessary  to 
create  within  these  old  universities  separate 
5cho<4s  of  theology.    When  toward  die  end  of 
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the  tStb  Mid  the  befintung  of  the  19th  centuries 
different  denotoinations  began  to  establish  dieir 
own  theological  aemtnaries  there  was  manifest 
a  widespread  desire  to  isolate  these  schools  from 
all  institati<»is  of  higher  learning  by  building 
them  at  considerable  distances  from  such  Buti- 
tntions.  This  Ruarded  against  seculariiatioa  and 
helped  to  m^e  the  minister  a  more  ardent 
denominational ist  Of  the  existing  theological 
schools  three  were  eeUblished  betore  the  19th 
century:  the  seminaiy  at  New  Brunswick, 
N.  J.,  of  the  Dutch  Reformed  Church,  founded 
in  1784;  the  Roman  Catholic  Seminary  of  Saint 
lilary's,  Baltimore,  Md.,  1791 ;  and  the  United 
Presbyterian  Seminary,  established  1794,  at 
Service,  Beaver  County,  Pa.,  and  later  removed 
to  Xenia,  Ohio.  Later  other  denominations 
established  seminaries.  The  first  Congregational 
seminary  was  (gieued  in  Andover,  Mass.,  1808 
(now  located  in  the  neighborhood  of  Harvard 
Universitjr) .  The  Protestant  Episcopal  Church 
founded  its  first  seminary  in  New  York  city  in 
1819,  At  Harlwick  Seminary,  N.  Y.,  the  Evan- 
gelical X.utherans  built  their  first  theological 
school  in  1815;  Colgate  Seminary,  now  a  part 
of  Hamilton  College,  was  estaUished  by  the 
Baptists  in  1820;  at  Newbury,  Vt,  the  Methodist 
Episcopal  Church  opened  its  Erst  theological 
sdiool  in  l&tl ;  this  school  is  now  a  department 
of  the  Boston  University.  In  1819  the  divinity 
school  of  Harvard  University  was  organized  as 
a  separate  institution  and  became  the  first  non- 
sectarian  divinl^  school  in  the  country.  During 
the  first  25  years  of  the  19th  century  18  sem- 
inaries were  organized  representing  |1  denomi- 
nations. Four  of  these  were  Presbyterian ; 
three  Congregational;  Baptist  and  Protestant 
Episcopalian  2  each.  The  period  of  (greatest 
activity  in  establishing  theological  schools  was 
from  1850  to  1875,  71  being  the  number  of 
new  schools  founded.  Of  the  169  theological 
schools  reported  by  the  United  States  Com- 
missioner of  Education  for  the  year  1916 
36  were  organized  after  1899.  Of  the  165 
seminaries  reported  in  the  statistics  of 
1899,  38  are  not  found  in  the  statistics 
for  1916,  having  disappeared  bv  amalgama- 
tion or  otherwise.  The  169  theolo^cal 
schools  reported  in  1916  represent  27  denomina- 
tions. (For '  statistics  see  Education,  Pbo- 
FESsjonal).  In  1916,  seven  were  listed  as 
non- sectarian,  four  as  interdenominational, 
three  had  no  sectarian  designation.  Since  the 
beginning  of  the  30th  century  three  important 
theological  schools  have  abandoned  sectarian 
designation  :  Union  Theological  Seminary,  New 
York  city,  changed  its  designation  from  Presby- 
terian to  interdenominational ;  Yale  from  Con- 
gregational to  undenominational ;  the  theological 
school  of  Vanderbilt  University,  Nashville, 
Tenn.,  from  Methodist  Episcopal  to  non-sec- 
tarian. Of  these  169  schools  41  admit  both  men 
and  women.  In  1898  1,693  were  graduated  from 
16S  schools  and  in  1916  2,068  were  graduated 
from  169  schools.  The  practice  generally  fol- 
lowed for  over  a  century  was  to  establish  theo- 
logical schools  (airly  remote  from  other  institu- 
tions of  higher  learning.  It  has  come  to  be 
recognized  that  this  practice  has  seriously  im- 
paired the  scholastic  and  practical  value  of 
these  schools.  The  past  20  or  25  years  has 
witnessed  an  ihcreasing  movement  toward  bring- 
ing these  schools  into  closer  touch  with  colleges 
and  universities.    As  instances  of  this,  the  idov< 


ioff  of  AndoveF  Tbtologdcal  Scmiiiaty  to  Cam- 
bndffBj  Masi.,  and  its  aSli«tion  wi^  Harvard; 
the  affilialicm  of  the  Chici^  Theological  Semi- 
nary with  Chic^o  University;  the  arrangemeiit 
effected  by  the  Ucadville,  Pa.,  ThcoIoBical 
School  Id  send  ita  students  to  the  Chicago  Uni- 
versiiy  for  a  part  of  their  cotuse  may  be  cited. 
A  century  ago  the  importance  of  this  plan  was 
recognized  by  Thomas  Jefferson  and  advocated 
by  hun  in  his  report  aa  rector  of  the  UniversiQr 
of  Virginia. 

Roman  Catholic— In  the  diocesan  semi- 
naries for  the  training  of  men  for  the  priest- 
hood the  curriculum  of  to-day  is  but  little 
changed  from  that  outlined  by  the  Council  of 
Trent.  The  course  extends  over  a  period  of 
siif.  years  divided  into  a  philosophical  course  of 
two  years  followed  by  a  theological  course  of 
four.  Candidates  for  admission  to  the  seminary 
must  ofier  a  B.A.  from  some  college  of  recog- 
nized standing  or  a  satisfactory  equivalent.  This 
latter  provision  is  made  so  that  the  Church  may 
not  lose  the  services  of  a  man  peculiarly  fitted 
by  nature  for  the  office  of  priest  who  has  not 
been  able  to  secure  a  collegiate  training.  Un- 
like Protestant  seminaries,  where  the  courses  of 
like  subjects  are  by  no  means  the  same  even  in 
schools  of  the  same  denomination,  the  courses 
are  alike  in  all  Catholic  seminaries  thou^  the 

Suality  of  scholarship  may  not  be  nniform.  The 
r*t  two  years  are  devoted  to  logic,  ontology, 
psycholofpr,  natural  theology.   Church  history, 

Eeneral  history.  Old  and  New  Testametits.  Latin, 
lebrew,  Gredi,  science,  biology  and  chemistry. 
The  purpose  of  science  in  this  curriculum  u 
well  explained  by  Leo  XIII:  'It  is  enough 
that  their  (the  seminaries')  pupils  have  an 
knowled^  of  the  main  principles  and 
¥  conclusions  (of  physical  and  natural 
),  so  as  to  be  able  to  solve  the  objections 
which  infidels  draw  from  these  sciences  against 
the  teachings  of  Revelation.*  These  two  years 
are  designed  to  furnish  a  sufficient  preparation 
for  the  rigorous  and  intensive  study  of  theo- 
locncal  subjects  of  the  next  four  years.  The 
subjects  pursued  are  apologetics  (an  exposition 
and  defense  of  the  grounds  of  fiitholic  beliefs), 
dogmatic  and  moral  theolo^  (the  aim  of  moral 
theology  is  to  prepare  the  future  priest  for  the 
competent  and  practical  care  of  souls,  teaching 
him  how  to  judge  and  estimate  the  morality  of 
the  actions  of  Oiose  who  may  fall  within  the 
province  of  his  direction  as  a  priest  and  con- 
fessor), pastoral  theology  (d»e  proper  care  and  ' 
government  of  the  charges  entrusted  to  him 
and  the  faithful  and  successful  disdiarge  of  his 
sacred  ministry),  homiletics,  canon  law,  Church 
history,  biblical  exegesis.  Sodoiogy  is  a  sem- 
inary subject  and  is  intended  to  altord  an  op- 
portunity for  the  students  who  so  wish  to 
secure  a  thorough  knowledge  of  modem  social 
and  economic  problems  and  movements-  By 
constant  participation  in  the  ritual  the  young 
priest  is  trained  to  die  proper  administration 
of  the  Church's  sacraments.  Similarly  the 
student  is  prqrared  to  o^anize  and  manage  the 
Church's  many  social  activities  throi^  service 
in  those  societies  which  hove  to  do  with  th« 
immediate  work  of  human  hdpfulness. 

^esmh.— Thedlomcal  education  for  the 
Jewish  ministry  dittera  somewhat  from  the 
Christian  scheme.  The  course  at  Hebrew  Union 
College  extends  over  a  period  of  nine  years  — 
fottr  years  preparatory  aad  fiv«  jrcors  in  die 
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collegiate  dcpBrlin^t,  In  th«  preparatory  de- 
partment the  students  are  given  a  thorough  ' 
grounding  in  the  grammar  and  vocabulary, 
which  enables  them  to  read  the  unpunctuated 
text  o(  the  Pentateuch  and  other  Hebrew  htera- 
ture.  A  general  knowledge  of  Rabbinical  litera~ 
ture  and  history  of  the  prayerboofc  and  Psalms 
and  the  doctrines  and  ceremonies  of  Judaism  is 
also  aimed  at.  The  collegiate  department  is 
divided  into  two  parts,  "the  three  lower  grades 
being  devoted  to  the  acquisition  of  material 
and  the  upper  two  lo  systematic  and  specific 
theologicaf  knowledpe.'  The  principal  -sub- 
jects of  study  are  Bible  Exegesis  and  the  Tal- 
mud and  all  the  important  Hebrew  literature, 
as  well  as  the  New  Testament;  the  history  of 
the  Jewish  people.  The  study  of  the  origin  aifd 
development  of  Mosaic  and  Rabbinical  Juda- 
ism paves  the  way  to  systematic  theology. 
The  study  of  comparative  religions  is  pursued 
to  give  a  foundation  for  Jewish  apologetics. 
Practical  theology  divides  itself  into  the  study 
of  homiletics  and  the  rites  and  ceremonies  of 
Judaism.  Ethics  and  pedagogy  are  important 
subjects,  the  latter  being  Qesigned  to  prepare 
the  student  for  the  task  of  religious  instruction. 
Applied  sociology  or  the  science  of  philan- 
thropy forms  a  part  of  the  curriculum,  and  is 


of  the  New  Covenant  and  tbe  precifie  word  of 
the  latest  inspiration.'  Dogmatic  theology 
"weaves  into  a  »ngle  system  the  separate 
strands  of  truth  gathered  Irom  ScHptur^  and 
tradition.  Apologetics  is  studied  that  the 
preacher  may  go  out  equipped  to  defend  "the 
established  doctrines  against  critics  and  here- 
tics,* The  study  of  Church  history  acquaints 
the  student  with  "the  ws^  in  which  previous 
dogtnatic  theologians  have  done  their  work;  in- 
cluding the  forms  and  institutions  in  which  the 
Christian  truth  has  found  embodiment.*  Homi- 
letics "is  the  art  of  fitting  A  doctrine  to  a  text 
and  proclaiming  it  convincingly.*  ■  Practical 
theology  is  studied  to  prepare  tne  student  to 
conduct  and  administer  properly  the  services  of 
the  particular  Churdi  the  ministry  of  whidi  he 
is  to  enter.  While  in  a  considerable  number  of 
theological  schools  this  is  the  extent  and  cliar- 
acter  of  the  education  given  in  these  days,  the 
modem  minister  must  come  to  his  position  pre- 
pared to  manage,  initiate,  inspire  many 
secular  or  semi-secular  enterprises  as  well  as 
fill  the  place  of  a  spiritual  administrator.  The 
services  of  worship  and  spiritual  instruction 
have  become  the   smaller  part  of  a  mini 
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designed  to  teach  the  rabbi  "bow  to  combine' 
the  new  method  with  the  ancient  spirit  of 
Judaism  in  the  fiald  of  practical  righteousness 

and  Sodal  Service.* 

Proteatant.— In  the  .  education,  for  the 
Protestant  ministry  the  strictly  theological  sub- 
jects difier  little  from  the  major  stdijects  in  the 
Catholic  curriculum.  S3^tanatic,  dogmatic, 
practical  theology,  exegesis,  church  history  and 
homiletics -.- these  for  many  generations  were 
the  sum  of  Protestant  theological  education.  A 
recent  writer  has  summarized  the  instruction 
given  in  the  leading  theological  schools  until 
recently  in  such  a  way  as  to  indicate  the  dif- 
ferent values  assigned  to  these  subjects.  Out 
of  a  possible  1;536  hours  of  study  the  time  is 
actually  -divided  in  this  way:  Theology  and- 
apologetics.  480  hours  j  Hebrew  and  Old  Testa- 
ment, 288  hours;  Gredc  and  New  Testament, 
224  honrs ;  ecclesiastical  and  Biblical  history, 
256  hours;  preaching  and  social  problems,  95 
hours ;  rhetoric  and  elocution,  144  hours,  A 
word  or  two  by  way  of  explanation  will  help  to 
a  better  understanding  of  (he  actual  fiignifi- 
cance  and  purpose  of  these  studies.  The  study 
of  Hebrew  is  designed  to  enable  the  student  to  ■ 
get  the  text  of  "the  divine  law  and'COvenant.' 
Gmk.is  required  that  hp  m^.-gM  "iiu  letaer. 


le  direction  of  his  facul^  adner. 

banijuett,  soci^tes  and  many  other  activities 
desired  to  aid  in  the  development  of  com- 
mumty  life.  In  response  to  these  new  demands 
the  theological  seminaries  are  radical^'  change 
ing  their  curricula,  not  b^  abolishing  the  old 
subjects  but  by  the  addition  of  new  ones,  or 
rather  by  changing  the  rank  of  the  subjects  — 
studyii^  the  old  subjects  frotn  an  entirely  dif- 
ferent angle.  To  quote  from  one  semioary's 
catalogue,  "The  social  teachings  of  the  Old  and 
New  Testaments  are  studied  with  the  purpose 
of  estimating  the  nature  of  the  contribution  of 
Biblical  history  and  theology  to  moeal  and 
social  progress."  The  sociological  now  taiaks 
with  and  in  some  cases  ahead  of  the  theolc^tal 
in  an  increasing  number  of  sdiods.  The  imtch- 
debated  question  whether  Hebrew  and  Grecic 
should  be  required  is  being  answered  by  putting 
these  subjects  in  the  elective  groups.  In  some 
instances  students  are  allowed  to  present  them- 
selves as  candidates  for  the  degree'  of  B.D.  by . 
offering  as  substitute  for  Hebrew  and  Gre^ 
a  satisfactory  "acquaintance  with  scientific 
philosophical,  or  historical  method'  The 
course  on  "Social  Ethics*  ofTered  by  the 
Divinity  School  of  Harvard  UnivCT^Iy  is  a 
good  illustration  of  how  the  theotogical  schools 
arc  trying  .to  edncate  tbcniiiuster  to  IMU'dle 
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protAetaS  wbkh  confront  ttie  clergyman  of 
to-day.  The  subjects  explain  themselves. 
"Social  Problems  in  the  Light  of  Christian 
Ethics,*  'The  Development  of  Modern  Philan- 
thropic Theory  and  Practice,"  "The  Minister's 
Relation  to  Social  Agencies,'  'Americar  Popu- 
lation Problems,*  "The  Housing  Problem,* 
^Unemployment  and  Related  Problems,*  'Rural 
Social  Develtq)ment*  The  intimate  aisoda- 
tion  of  the  theological  schools  of  Chicago  with 
the  Chicago  Commons  Social  Settlement  and 
the  Chicago  Institute  of  Social  Service  ate 
indicative  of  the  attempts  now  made  to  educate 
the  minister  by  introducing  him  while  in  the 
seminary  into  the  midst  of  the  complex  human 
problems  —  a  sort  of  sociological  clinic.  The 
preceding  lable  presents  a  brief  survey  of  the 
course  of  study  planned  out  for  a  candidate  for  ' 
the  ministry  in  some  of  the  leading  Protestant 


The  emphasis  in  much,  of  theologica]  educa- 
tion [o-day  then  is  pDt  on  "Psychology,  soci- 
ology, philanthropy,  I^al  principles,  and  practi- 
cal problems  involved  in  applying  the  spirit  of 
Christianity  to  modern  life."  In  some  schools 
the  comparative  study  of  religions  is  given  an 
important  place,  on  the  ground  that  the  more 
one  knows  of  the  religious  systems  of  the 
world  the  sounder  is  one  s  understanding  of  his 
own  religion. 

Two  recent  developments  deserve  fuller 
mention  than  can  be  made  here.  A  few  words 
from  the  charter  of  the  Hartford  Seminaiy 
Foundation  (1913)  are  to  the  point  (this  is  the 
reincorporation  of  the  old  Hartford  Theologi- 
cal Seminary).  The  object  of  the  Seminary 
Foundation  in  addition  to  preparing  men  for 
the  ministty  is  said  to  be  "to  train  men  and 
women  for  the  work  of  religious  education  in 
all  its  branches  and  for  such  other  callings  and 
forms  of  service  as  seek  lo  promote  Christian 
worship  and  work ;  to  train  men  aixd  women 
for  service  in  such  institutions  as  are  estab- 
lished for  the  social  welfare  of  mankind  in  the 
name  and  spirit  of  the  Christian  faith;  to  train 
men  and  women  for  service  in  the  foreign 
field."  To  this  end  there  has  been  added  to 
some  of  the  seminaries  a  school  of  religious 
pedagogy  which  aims  to  offer  its  theological 
student  fuller  opportunities  to  prepare  himself 
on  the  Sunday  school  and  social  service  work 
of  the  church,  and  also  to  educate  men  and 
women  to  fill  what  mi^ht  be  called  the  office  of 
assistant  to  the  pastor.  A  sdiool  of  missions 
has  been  added  to  give  those  who  |>ian  to  enter 
the  foreign  field  a  chance  to  specialize  in  studies 
peculiarly  fitted  to  that  end.  Another  feature  is 
the  summer  schools  of  theology,  which  offer  to 
men  already  in  the  regular  work  of  the  ministry 
an  opportunity  lo  pursue  the  old  seminary 
studies  or  take  up  new  ones  in  the  hopes  of . 
better  titling  themselves  for  the  tasks  met  with 
in  their  parishes.  The  work  pursued  in  these 
summer  schools,  conducted  by  several  of  the 
leading  seminaries,  may  be  credited  toward  a 
degree.  Another  and  not  less  useful  innova- 
tion is  the  correspondence  courses  in  theology 
carried  on  by  a  few  of  the  seminaries.  These 
correspondence  (xiurses  afford  the  man  in  the 
Reld  an  opportunity  lo  secure  the  education  he 
feels  in  need  of  under  the  guide  of  competent 
instructors.  In  some  instances  the  work  done 
in  these  courses  may  be  credited  toward  a  de- 


gree. All  this  is  simply  indicative  of  the  desire 
on  the  part  of  the  seminaries  to  create  a  finely 
educated  ministry  for  the  churches. 

The  question  oi  educational  qualification  for 
admission  to  theological  seminaries  has  been 
pretty  thoroughly  debated  for  many  years. 
While  there  is  evidently  a  constant  stiffening  of 
these  requirements,  a  college  training  being 
more  and  more  in  demand,  it  is  felt  now,  as  it 
has  been  all  along,  that  the  terms  of  admission 
should  be  flexible  enough  to  let  in  persons  who, 
lacking  collegiate  training,  nevertheless  have 
intellectual  and  spiritual  qualifications  which 
make  them  desirable  additions  to  the  ministry. 
To  compensate  for  this  lack  of  scholastic  prep- 
aration most  of  the  seminaries  provide  courses 
in  essentially  preparatory  subjects,  and  so  pass 
these  students  on  into  the  regular  courses  or 
else  the  students  are  admitted  to  special  courses. 
However,   many   of   the   seminaries   award   de- 


legree ;  though  usually  any  student  is  allowed 
to  present  himself  as  a  candidate  for  the  de- 
gree if  he  submits  evidence  of 'scholarship  fully 
equivalent  to  a  college  training.  In  most  in- 
stances tuition  is  free  in  the  theolo^cal  schools, 
and  financial  assistance  is  readily  granted  to 
needy  students.  This  has  been  severely  criti- 
cised. But  whether  it  deserves  the  criticism  or 
not,  it  is  difficult  to  break  up  a  long  established 
custom  and  one  that  has  been  productive  of 
some  excellent  results. 

Rev.  Chablss  Gsaves. 
EDUCATION,  United  States  Bnreui  of, 
a  bureau  under  the  Department  of  the  Interior 
since  1863,  whose  chief  activities  are  given  to 
the  collecting  and  dissemination  of  education^  ' 
information.  It  was  originally  created  a  de- 
partment by  act  of  Congress  2  March  1867.  But 
the  opposition  of  the  States  was  so  pronounced 
a^nst  the  interference  of  Congress  in  educa- 
tional matters  that  the  newly-created  depart- 
ment was  reduced  to  a  bureau  the  following 
year  and  its  province  limited  almost  altogether 
to  the  encouragement  of  education  through  the 
collection  and  dissemiaation  of  educational  in- 
formation. The  work  of  the  bureau  natijrally 
fell  far  short  of  that  done  by  the  Department  of 
Education  in  countries  where  such  bodies  are 
given  the  direction  of  educational  matters  for 
the  whole  nation.  In  1864  efforts  were  made 
by  teachers  and  others  interested  in  the  advance- 
ment of  education  for  the  establishment  of  a 
Bureau  of  Education.  But  owing  to  the  attitude 
of  Congress  and  the  various  State  legislatures, 
which  were  unanimous  in  their  agreement  to 
leave  all  educational  matters  in  the  hands  o£ 
the  State  ofRcials,  the  Bureau  of  Education  was 
not  taken  very  seriously  by  the  United  States 
government  and  its  efficiency  was  hampered  by 
a  lack  of  funds  and  of  freedom  of  action.  The 
bureau  began  to  make  its  efforts  more  con- 
crete and  effective  by  the  issuance  of  'Annual 
Reports.'  In  1870  a  series  of  'Circulars  of  In-  ■ 
formation,'  dealing  for  the  most  part  with  the, 
history  of  educational  progress  in  the  various 
States  of  the  Union,  more  especially  from  1888 
to  1903,  indicated  increased  activities.  A  step 
in  advance  was  made  in  1906  by  the  institution 
of  the  'Bulletins'  dealing  with  a  wider  variety 
of  interesting  educational  subjects.  In  1910  the 
bureau  broadened  the  scope  of  its  work  still 
more  bo'  the  publication  of  'Circolan  of  Infor- 
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mation'  containing  dlgesU  of  current  legislation 
and  iDteresting  accounts  of  new  educational 
features  of  city  and  State  school  ayjtems.  The 
work  of  the  bureau  is  divided  among  six  sub- 
departments  or  administrative  divisions  and  its 
activities  cover  higher  education,  school  admin- 
istration, rural  schools,  vocational  education, 
kindergartens,  home  education,  imroigianC  edU' 
cation,  civics,  education  of  racial  groups,  home 
and  school  gardening,  cotnmercial  education, 
school  hygiene,  commimity  organization  and 
foreign  educational  systems.  The  necessities  of 
the  European  War  increased  the  activities  of 
the  bureau  and  broadened  its  field  of  action. 
At  the  close  of  the  fiscal  year  1916-17  the  staff 
of  the  bureau  consisted  of  ?5  regular  employees 
in  Washington,  five  in  Seattle  and  118  special 
collaborators.  The  office  force  included  at 
this  date  a  commissioner  of  education,  chief 
clerk,  specialist  in  higher  education,  editor, 
statistician,  specialist  in  charge  of  land-grant 
cotle{;e  statistics,  two  translators,  collector  and 
compiler  of  statistics,  specialist  in  foreign 
educational  systems  and  another  in  educa- 
tional systems.  The  Congressional  appropria- 
tion made  to  the  bureau  for  the  year  1916-17 
was  £405,500  and  for  the  following  fiscal  year 
$431,600,  a  sum  inadequate  for  the  proper 
extension   of    its   work. 

The  Annual  Report  of  the  Commissioner 
of  Education  is  issued  in  two  parts.  Part  one 
consists  of  "a  comprehensive,  interpretative 
review  of  the  more  important  phases  of  the 
progress  of  education  m  the  United  States 
and  an  other  countries';  while  part  two  is 
a  statistical  summary  of  the  schools  and 
Other  educational  agencies  of  the  United  States. 

Under  the  control  of  the  United  States 
Bureau  of  Education,  through  its  commis- 
sioner, is  the  administration  of  the  schools 
for  natives  in  Alaska,  to  the  maintenance  of 
which  goes  more  than  half  the  appropriation 
received  by  the  bureau. 

During  the  fiscal  year  1916-17  the  bureau 
collected  statistics  from  48  States,  and  1,241 
city  school  systems,  S74  universities  and  col- 
leges, 530  professional  schools,  1,322  training 
schools  for  nurses,  278  normal  schools,  734 
summer  schools,  12,003  public  high  schools,  2,203 
private  high  schools  and  academies,  912  com- 
mercial schools,  397  schools  for  negroes,  121 
State  industrial  schools  and  reformatories,  61 
institutions  for  the  blind,  159  schools  for  the 
deaf  and  178  schools  for  the  feeble-minded. 

The  library  of  the  Bureau  of  Education 
claims  to  be  the  most  extensive  library  in  the 
United  States,  devoted  exclusively  to  educa- 
tion. It  contained  in  1917  about  150,000 
volumes  and  pamphlets;  and  these  were  being 
added  to  yearly  to  the  extent  of  15,000  or 
more.  Consult  Report  of  Ike  Commissioner  of 
Education  (Washington,  published  annually). 
John  H.  Cobnyn, 
Editorial  Staff  of  the  The  Americana. 

EDUCATION  OF  THE  BLIND.  See 
Bund,  Education  of  the;  Education  of  the 
Physically  Handicapped. 

EDUCATION  BOARD,  Generul.  This 
board  was  founded  in  New  York  city  in  Feb- 
ruary 1902  and  chartered  by  Congress  on  12 
Jan.  1903,  its  object  beine  the  promotion  of  edu- 
cation throughout  the  United  States,  without 
distinction  as  to   race,  sex  or  creed.     Beside 


gifts  from  several  philanthropists,  the  board 
received,  when  chartered,  a  special  gift  of 
^1,000,000  from  John  D.  Rockefeller  for  carry- 
ing on  the  work  in  the  Southern  States.  Upon 
the  assurance  of  the  success  of  this  movemeDt, 
on  30  Tune  1905  he  made  an  additional  gift  of 
$10,000,000  and  in  1907  a  further  sum  of 
$32/XX),000.    See  General  Esucaiion  Boaxd. 


EDUCATION  OF  THE  DEAF.  See 
Deaf;  Deaf,  Education  of  the;  Deaf-Buns; 
Education  of  the  Physically  HANDicAPPni. 

EDUCATION  OF  DEFECTIVES.  See 
Bund;  Deaf,  Education  of;  Education  of 
Feeble- u I NDED,  etc. 

EDUCATION  OF  THE  DUMB.  See 
Deaf;  Education  of  thb  Physically  Handi- 

BDUCATIOH  OF  FEEBLE-MINDED 
OR  MENTAL  DEFECTIVES.  In  the 
classification  of  children  of  this  type  it  is  neces- 
sary to  distinguish  the  mentally  retarded  or 
backward  child  from  the  feeble-minded  or  men- 
taHy  defective  child.  There  is  a  large  percentage 
of  the  children  in  attendance  upon  school  who 
are  behind  the  grades  in  which  children  of  their 
ages  should  be  found  in  school  work.  There 
are  Iraitimate  reasons  for  many  of  these  chil- 
dren Seing  behind  their  proper  grades.  Some 
are  foreigners  and  were  not  able  to  use  the 
Etwlish  language  when  they  entered  schooL 
Others  started  in  school  late.  There  are  those 
who  have  poor  sight  or  defective  hearing  or 
who  are  suffering  from  some  other  physical 
defects  as  adenoids,  poor  health,  etc.,  which  in- 
terferes with  the  performance  of  their  school 
work.  When  there  is  no  apparent  reason  for 
a  child  being  three  years  below  his  proper  grade 
or  when  he  fails  to  make  progress  after  the 
removal  of  such  physical  defects  as  he  may 
have  had,  the  probabilities  are  that  such  child 
is  feeble-minded.  When  the  menial  develop- 
ment of  such  child  is  so  arrested  as  to  render 
him  unable  to  advance  in  his  school  work,  he  is 
regarded  as  feeble-minded  or  mentally  defec- 
tive. It  is,  therefore,  a  serious  matter  to  classify 
a  child  as  feeble-minded.  Such  classification 
places  a  stigma  upon  the  child  which  may  be 
unjust  and  from  which  he  may  never  recover. 
The  average  classroom  teacher  or  school  prin- 
cipal should  not,  therefore,  undertake  to  deter- 
mine that  a  pupil  is  feeble-minded.  The  study 
of  the  mental  development  of  children  by  per- 
sons scientifically  trained  for  that  purpose  has 
resulted  in  the  establishment  of  certain  tests 
which  are  now  quite  generally  accepted  as  the 
measure  of  a  child^  mentality.  No  child 
should,  therefore,  be  classified  as  feeble-minded 
who  has  not  been  examined  by  an  expert  and 
found  to  be  of  such  type.  If  an^  question  of 
doubt  exists  the  child  should  be  given  the  bene- 
fit of  that  doubt.  By  the  application  of  these 
it    may    be   found  that  a  child  12  years 


have  the  mind  of  a  child  eight  years  of  age^ 
etc.  The  feeble-minded  are,  therefore,  classi- 
fied as  children  of  various  ages.  From  these 
tests  three  general  classes  have  been  established. 
These  are  the  idiot,  the  imbecile  and  the  moron. 
The  idiot  is  the  lowest  in  the  scale  of  intelli- 
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gence,  the  imbecile  is  the  next  higher  and  the 
moron  is  the  highest. 

The  importance  of  the  subject  of  feeble- 
mindedness will  be  appreciated  by  considering 
the  number  of  feeble-minded  in  the  country. 
There  has  been  no  general  census  in  Europe  or 
in  this  country  which  reveals  the  exact  number 
of  feeble-minded  adults  or  children.  Various 
studies  and  surveys  have  been  made,  however, 
under  government  direction  and  by  reliable  or- 
ganizations interested  in  the  subject  which  show 
the  number  of  feeble-minded  p«rsons  within  a 
given  area  and  a  specified  population.  From 
the  information  which  has  been  obtained 
tiirough  these  investigation;  and  surveys,  it  is 
possible  to  malce  a  fairly  accurate  estimate  of 
the  number  of  feeble-minded  people  and  also 
the  nimiber  of  feeble-minded  children  in  the 
country. 

The  Royal  Commission  of  Great  Britain 
made  surveys  in  several  sections  of  England, 
Ireland  and  Scotland  and  gave  the  subject  care- 
ful  thought  for  four  years.  Its  report  was 
made  in  1909  and  showed  that,  on  the  basil  of 
its  study^  1  in  every  217  persons  in  England  was 
feeble-minded.  Surgeons  of  the  United  States 
Public  Health  Service  completed  a  survey  of 
the  feeble-minded  school  children  in  Porter 
County,  Ind.,  in  1915,  which  showed  that 
.955  per  cent  of  alt  the  children  in  that  county 
■ntit  feeble-minded.  The  same  authority  made 
a  survey  of  Newcastle  County,  Delaware,  in 
1916,  which  shovred  that  1.3  per  cent  of  all  the 
children  examined  were  feeble-minded.  A  sur- 
vey made  by  the  Nassau  County  Association 
assisted  by  the  National  Committee  for  Mental 
Hygiene,  the  United  States  Public  Health  Serv- 
ice and  the  Rockefeller  Foundation,  in  Nassau 
County,  N.  Y.,  in  1916,  showed  that  on  the 
basis  of  its  study,  1  person  in  eveiy  183  of 
that  county  was  feeble-minded.  The  mvestiga- 
tion  by  the  Massachusetts  Society  for  Mental 
Hygiene  in  that  State  in  1914  indicated  that 
diere  was  one  feeble-minded  ^rson  in  every 
278  of  the  population.  The  estimates  made  by 
such  expcns  as  W.  E.  Femald,  H.  H.  Goddard 
and  E.  R.  Johnstone  place  the  number  of  feeble- 
minded in  the  United  Slates  at  1  in  every  250 
persons.  Applying  these  figures  and  the  esti- 
mate of  the  Committee  on  Mental  Hygiene  and 
rtieNew  York  Committee  on  Feeble- Mindedness 
to  the  population  of  the  United  States,  we 
should  have  iii  this  country  about  400.000  feeble- 
minded persons  and  about  lOO^OOO  feeble-minded 
children.  The  presence  of  this  large  number  of 
feeble-minded  children  in  the  comitry  at  large 
is  a  condition  which  demands  that  every  effort 
possible  be  made  to  educate  and  train  as  many 
of  these  as  may  be  possible  in  order  that  they 
may  be  self-supporting.  It  is  estimated  by  Ur. 
George  Hastings,  secretary  of  the  New  York 
Committee  on  Feeble- Mindedness,  that  about 
'one-third  of  the  feeble-minded  break  the  law 
and  nearly  one-third  of  the  law  breakers  are 
feeble-minded.* 

About  1850  the  States  began  to  give  consid- 
eration to  the  education  of  the  feeble-minded 
child.  State  institutions  were  organized  and 
the  care  and  education  of  this  type  of  child  has 
received  extended  consideration  since  that  time. 
Many  State  insttttitiona  and  several  private  in- 
stitutions have  been  established  for  the  care, 
education  and  training  of  children  of  this  type. 

It  is  not  feasible  to  nndertalce  the  education  of 


the  classes  of  mental  defectives  known  as  idiots 
or  imbeciles  in  the  public  school.  These  types  of 
mental  defectives  must  generally  receive  their 
training  in  institutions  established  in  accordance 
with  modem  scientilic  standards  for  the  educa- 
tion Mid  care  of  such  children.  The  children  who 
are  classified  as  morons  may  be  segregated  and 
educated  in  special  classes  provided  for  them 
in  the  tniblic  schools.  Mentally  defective  chil- 
dren who  come  from  homes  which  are  able  to 
give  them  proper  care  when  they  are  not  under 
&e  influence  of  the  school  and  who  may  be 
trained  to  become  either  wholly  or  partially  self- 
supporting  may  f^erally  be  afforded  necessaty 
edticational  facihties  for  their  proper  education 
in  the  public  school  system  of  the  city  or  dis- 
trict in  which  they  live.  All  mentally  defective 
children  who  come  from  homes  which  cannot 
give  them  the  protection  and  care  which  is 
essential  to  the  best  interests  of  society  should 
be  educated  in  institutions  organised  for  this 
type  of  children.  The  tendency  throughout  the 
country  is  to  utilise  to  the  greatest  extent  pos- 
sible the  public  school  system  for  the  education 
of  this  type  of  children. 

There  has  been  recent  legislation  upon  this 
subject  in  the  States  of  New  Jersey  and  New 
York  In  1911  the  legislature  of  New  Jersey 
enacted  a  law  making  it  the  duly  of  the  State 
board  of  education  to  ascertain  the  number  of 
children  in  the  pubUc  schools  of  the  State  who 
were  three  years  or  more  below  the  normal 
grade.  This  law  further  provides  that  in  each 
district  in  which  there  are  10  or  more  such 
children  the  board  of  education  for  that  district 
shall  establish  such  special  classes  as  may  be 
necessary  for  the  education  of  these  children. 
No  class  may  contain  more  than  IS  of  such  chil- 
dren. An  important  feature  of  the  New  Jersey 
law  is  the  State  aid  which  is  accorded  eadi  dis- 
trict in  the  State  which  organises  one  of  these 
classes.  The  State  authorizes  an  apportionmenx 
of  $500  for  each  teacher  employed  in  giving 
instruction  to  a  class  of  children  of  this  type. 
This  State  aid  offers  great  encouragement  to  a 
community  to  organize  such  daises  and  enables 
a  community  to  meet  the  expense  of  maintain- 
ing such  classes  without  burdensome  taxation. 
The  commissioner  of  education  for  that  State 
reported  that,  for  the  school  year  ending  31 
July  1917,  162  classes  had  been  organized.  The 
establishment  of  these  classes  in  New  Jersey  is 
compulsor;^.  This  appears  to  be  the  first  Slate 
in  the  Union  which  has  enacted  a  statute  mak- 
ing it  mandatory  upon  the  local  school  author- 
ities of  an  administrative  unit  to  organize 
classes  for  children  of  this  type.  The  training 
school  for  subnormals  at  Vineland,  N.  J.,  is  one 
of  the  notable  institutions  of  Ote  country  for 
this  type  of  children. 

The  New  York  law  enacted  in  1917  is  also 
a  mandatory  statute  and  is  modeled  somewhat 
after  the  New  Jersey  act.  The  commissioner 
of  education  is  authorized  to  prescribe  regula- 
tions to  govern  the  taking  of  a  census  by  the 
school  authorities  by  each  city  and  each  school 
district.  The  local  school  authorities  must 
take  such  census.  The  law  funher  provides 
that  each  city  and  each  union  free  school  dis- 
trict shall  establish  such  special  classes  as  may 
be  necessary  to  provide  instruction  adapted  to 
the  menial  attainments  of  children  who  are 
three  years  or  more  below  normal.  This,  of 
course,    requires    provision    for    all    mentally 
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defective  children  as  well  as  for  the  retarded 
children.  No  moie  than  15  pupils  may  be  placed 
in  one  of  these  special  classes.  The  schooi  au- 
thorities of  a  city  or  district  which  has  less 
than  10  children  are  requked  to  provide  for 
their  instruction  in  auolher  city  or  district 
which  establishes  classes  or  schools  for  such 
children.  The  financial  aid  given  by  the  State 
is  $300  for  each  class  organized  in  a  city  or 

The  major  work  in  a  course  of  study  for 
this  type  of  children  is  industrial  training.  This 
i^pt  of  child  may  be  trained  to  become  an  effi- 
cient domestic  worker  and  may  be  also  trained 
to  do  very  satisfactory  work  in  agricultural 
lines.  The  institutions  and  the  public  schools 
which  maintain  courses  for  these  children  hare 
demottstrated  that  large  numbers  of  them'  may 
be  trained  to  become  self 'Supporting.  To  illus' 
trate  the  type  of  course  of  instruction  which  is 
mai:itained  for  such  children,  I  quote  the  fol- 
lowing from  the  oflidal  report  of  the  superin- 
tendent of  the  Rome  Custodial  Institution: 

'Kindergarten;  sense  training;  form,  color, 
co-ordination  and  numbers;  articulation  and 
language;  weaving;  sewiDg,knitting and  crochet- 
ing ;  sToyd ;  carpentry ;  painting ;  gardening ; 
farming;  domestic  arts  (dressmaking);  music 
(vocal  and  instrumental);  dancing;  entertain- 
ment;  Sunday  School;  chapel;  farm  colonies; 
domestic  colonies;  parole;  discbaige  (or  failure 
and  permanent  custody). 

The  institution  located  at  Waverley,  Mass., 
the  one  at  Vineland.  N.  J.,  the  Rome  Custodial 
Institution,  Rome,  N.  Y.,  and  the  State  Normal 
School  at  Oswego,  N.  Y.,  maintain  courses  for 
the  training  of  teachers  for  this  type  of  school. 
Undoubtedly  other  institutions  for  this  type  of 
children  also  maintain  such  courses. 

Thomas  E  Finecan, 
Deputy    Commissioner   of   Education   and   As- 
■   sislant  Commissioner  for  Elementary  Educa- 
tion State  Department  of  Education,  Albany, 

EDUCATION  IN  THE  HOUSEHOLD 
ARTS.     See  Hocisehold  Akts,  Educatioh  ih 

TMB. 

EDUCATION  OF  IMMIGRANTS.  Dur- 
ing the  14  years  preceding  the  outbreak  of  the 
European  War  11,726,606  immigrants  over  14 
years  of  age  were  admitted  to  the  United  States. 
Of  thisnumber  3,116,182  or  about  25  per  cent 
were  illiterate.  During  a  year  of  ordinary  im- 
migration preceding  the  war  more  than  1,000.000 
immigrants  came  to  this  country.  In  the  year 
1914  the  number  was  1.218.480.  Illiteracy  has 
been  on  the  increase  in  18  States  in  the  Union. 
These  Slates  are  the  leading  industrial  and 
mining  States,  and  include  New  York,  New 
Jersey,  Massachusetts,  Connecticut,  Pennsyl- 
vania, Illinois  and  California,  These  are  the 
States  in  which  the  great  majority  of  immi- 
grants settle.  Under  the  first  selective  draft 
law  1,245,801  alien  males  registered  who  are 
between  the  ages  of  21  and  30.  Under  the 
military  ages  fixed  in  the  amended  draft  law, 
18  to  45.  there  are  3,000,000  unnaturalized  alien 
males  in  this  country.  About  20  per  cent  of 
these  cannot  speak  English.  When  they  enter 
the  United  Stales  army  they  will  be  unable  to 
understand  the  commands  of  their  officers  until 
they  are  taught  to  understand  English.    There 


are  S^SDG^OOO  people  in  the  United  States  who 
are  unable  to  speak  English. 

In  the  last  decade  there  has  been  a  large 
decrease  in  the  number  of  illiterates  under  14 
years  of  age.  Under  compulsory  attendance 
laws  illiterates  under  this  age  have  practically 
disappeared.  The  number  of  negro  illiterates  is 
rapidly  decreasiiig.  The  number  of  native-born 
white  illiterates  is  also  rapidly  decreasing.  The 
only  class  of  illiterate  which  has  been  in- 
creasing during  recent  years  is  the  foreign-bom. 
This  large  number  of  citizens  unable  to  speak 
the  language  of  the  United  States  exceeds  the 
number  of  soldiers  which  the  government  ex- 
pects to  send  to  Europe  to  fight  in  this  war.  The 
number  equals  about  one-twentieth  of  the  popu- 
lation of  the  country.  These  immigrants'  conie 
to  the  United  States  for  the  purpose  of  obtaining 
larger  opportunities  for  themselves  and  their 
children.  They  naturally  drift  to  the  sections 
of  the  cities  which  are  inhabited  by  former 
residents  of  their  native  lands.  Thus  there 
are  to  be  found  in  all  the  large  American 
cities  a  particular  section  inhabited  by  Italians 
and  known  as  the  Italian  section,  another  in- 
habited by  Poles  and  known  as  the  Polish 
section,  etc  These  immigrants  do  not  get  the 
spirit  of  the  life  of  American  or  democratic 
institutions.  They  retain  to  a  very  large  ex- 
tent the  customs  and  habits  of  the  country 
from  which  they  emigrated.  It  is  difhcult  for 
them  to  learn  to  speak  English  and  they  are  not 
able  to  communicate  readily  with  Americans. 
This  fact  is  to  their  disadvantage  in  obtaining 
employment.  Then,  too,  they  do  not  acquire  so 
readily  a  knowledge  of  the  laws  of  the  United 
States,  of  their  rights  in  and  their  obligations  to 
the  country.  About  one-third  of  the  prisoners 
in  penal  institutions  in  the  United  States  are 
aliens.  The  number  during  the  decade  preced- 
ing the  war  had  constantly  increased.  They 
have  in  man^  instances  been  here  but  a  short 
period  of  time  and  have  committed  minor 
offenses.  They  are  in  many  cases  the  leaders  in 
riots  and  in  other  movements  of  disorder  and 
lawlessness. 

President  Wilson  in  addressing  several 
thousand  aliens  made  the  following  statement : 
"You  cannot  become  thorough  Americans  if 
you  think  of  yourselves  in  groups.  America 
docs  not  consist  of  ^oups.  A  man  who  thinks 
of  himself  as  belonging  to  a  particular  national 
group  in  America  lus  not  yet  become  an 
American.  .  .  .  America  was  created  to 
unite  mankind  by  those  passions  which  lift.' 

Immigration  is  a  national  affair  and  has 
always  been  regulated  by  the  Congress.  The 
action  of  the  Congress  in  passing  a  measure 
over  the  veto  of  the  President  in  1917  prohibit- 
ing immigrant*  from  coming  to  this  country 
who  arc  illiterate  has  simplified  in  a  measure 
the  question  of  adult  illiteracy.  While  no  addi- 
tional illiterates  will  be  admitted  to  this  country 
there  will  still  be  large  numbers  of  immigrants 
admitted  who  are  not  able  to  read  or  write 
English,  In  the  problem  therefore  of  imrni- 
grant  education  there  are  two  types  of  alien 
who  must  have  consideration.  First,  the  illit- 
erate alien,  and  second  the  literate  alien  who 
is  unable  to  speak  Etujlish.  It  is  as  important 
to  educate  the  no  n-Enf^ish -speaking  literate 
alien  as  it  is  to  educate  the  illiterate  alien  for 
preparation  for  citicenahip^  by  informitv  him 
upon  the  fundaiouental  features  of  the  sodat. 
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one  of  the  great  Badonal  prnblcns  which  (he 
country  must  »olre.  For  many  years  varioas 
charit^le,  philanihroptc,  reliipi>us  and  civic 
organiiations,  in  various  parts  of  the  country, 
have  done  very  lauch  toward  the  education  of 
the  illiterate  aUen.  The  North  American  Civic 
League  for  Immigtahts.  Tbt'  Baron  De  Hirsdi 
Fuai,  The  Educational  Alliaooe,  The  Young 
Men's  Chiistian  Association  and  many  dvic, 
reli^crui  and  chariiaUe  societies  have  done 
much  pioneer  work  of  great  value  in  this 
field  of  education.  The  ^remx  railroad  coipo- 
rations  and  many  of  the  mdnstrial  and  manu- 
facturing corporations  of  the  cotmtry  have 
maintained  schools  at  their  own  expouc  for  the 
education  of  thciT  alien  einploiyees.  In  many 
cases  large  corporations  have  fomid  it  to  be 
a  matter  of  economy  to  maintain  mdi  sdiools 
and  thcrefoie  reduce  the  mmber  of  accideais, 
thus  saving  in  industrial  insurance  and  increai- 
ioK  the  efikicnqy  of  the  ftnployeei.  Th«  de- 
velopments of  this  field  of  educatioa  ace 
similar  to  the  dcveloptncnu  in  all  the  new  fields 
of  education,  which  are  ultimately  assumed  by 
the  Slate.  Charitable  and  reUeioas .  sodetias 
usually  take  the  initiative  in  such  fields.  Over 
half  a  century  ago  some  of  the  American 
States,  which  had  begfm  to  realixe  the  im- 
portance of  this  problem,  because  of  die  number 
of  imtnigrants  ctHning  into  inch  State,  auihoi- 
ized  the  establishment  of  adult  schools  and  of 
evening  schools.  The-  establishment  of  such 
schools  waa  Dot  mandatory  bnl  was  wholly  in 
the  discretion  of  the  commiwity  or  iu  educa- 
-tiooai  officers.  This  type  of  legislation  has 
increased  until  most  of  the  States  having  large 
numbers  of  aliens  have  anthoriied  snch  sdiooh. 
In  most  States  attendance  npon  these  schools  is 
free,  la  some  Slates  smaD  a^tpmyriattons  tfe 
made  by  .the  State  but  very  generally  the  bur- 
den of  the  maintenance  of  sucta  schools  is  phoed 
upon  the  city  or  distncL 

The  problem  is  not  a  local  problem  and 
local'  authorities  should  not  be  compiled  to 
meet  the  expose  of  maintaining  snch  schools. 
The  problem  is  a  National  problem  and  a  State 
problem.  The  Nations]  government  shmild 
tnalce  appro]Miations  wluoh,  supplemented  by 
appropnatioBS  by  the  States,  would  be  ado- 
quate  to  provide  schoc^  .w^re  all  aliens  migkt 
(toeive  the.  degree  and  type  of  education  which 
is  essential  for  newcmners.  from  other  cotm^ 
tries  who  intend  to  make  America  their  adopted 
home.  An  effort  has  also  been  made  to  readi 
the  alien  through  the  or^nization  of  camp 
schools.  In. cases  where  aties  and  munidpalb- 
ties  have  been  en^ged  in  large  construcdve 
problems,  notably  in.  New  York,  is  connection 
with  ;the  construction  of  the  Bar^  Canal,  the 
buildjng  of  State  roads  and  of  the  Asfadmn 
Dam.  where  large  numbers  of  aUens  haVe  bean 
employed  for  long  periods  of  time,  temporary 
or  camp  schools  haive  been  established  for  the 
education  of  such  aliens.  The  aliens  em- 
ployed it>  these  labor  camps  do  not  remain  in 
one  place  a  sufficient  period  of  time  for  the 
establishment  of  .  permanent  schools.  Experi- 
ence in  maiBt«ining  camp  scho<ris  ibowslhat 
if  such  schools  ate  to  be  nude  effective  thece 
should  be  portable  school  buildings  witk  eqvd^ 


ment  «rhid)  may  be  moved  from  one  place  to 

.another.  The  expense  of  mainiainitiff  theae 
canip  schools  shotdd  be  home  by  the  mimic- 
ipahties  or  the  corporations  or  jointly  by  the 

'agenciai   employing  such  aliens. 

UassachuBctls.  New  Jersey  and  New  Yoik 
have  done  pioneer  work  in  alien  education. 
Massachoaetts  enacted  a  law  on  the  subject  in 
1887  requiring  all  illiterates  between  the  ages 
of  14  and  21  to  attend  some  school  if  they  were 
continuous  residents  in  the  dty  or  town  where 
an  evening  school  was  hdd.  An  examination 
was  prescribed  to  be  given  after  the  close  of 
the  instruction  as  a  literacy  test.  In  1906  this 
test  was  that  which  was  required  in  readinc, 
writing  and  spelling  for  admission  to  the  sec- 

:ond   grade   in   the   public   school.     In   1907   for 

'admission  to  the  tnird  grade  and  in  1909  to 
the  foutih  grade.  The  requirement  now  is 
admission  to  the  fifth  grade.  The  law  pro- 
hibited the  employment  of  a  minor  unable  to 
piass   this'  test   unless   he   attended    an   evening 

-school.'  The  New  Jersej?  law  of  1907  provides 
that  the  board  of  education  *may  establish  and 
maintain. a  .public  evaiitig  .icbool  or  evening 
schools  for  the  instructioa  of  foreign-bom 
cesidents^of^said 'district. «v^  Hyeariof  age 
in  the '  English  language  in  the  form  of  gOT- 
ernment  and  the  laws  of  this  State  and  of  the 
United  States." 

The  most  rtcent  and  comprehensive  legisla- 
tion on  this  subject  is  that  of  the  State  of 
New  Yntk.  Threb  hws  ware  enacted  in  1918 
by  that  State.  One  provides  for  the  training 
of  Ipeciat  teachetB  to  instruct  illiterate  adults, 
under  tbs  supervision  and  direction  of  the 
State  Education  Department  and  nn  apprd- 
priatiim  was  made  by  the  State  for  the  pur- 

'pose  of  holding'  summer  institutes  in  which 
tKchers  so  adapted  to  this  work  mi^t  receive 
instructioit .  on  the  most  natural  and  modern 
ways  of  ^)proacbing  the  foreigner  and  teach- 
ina-  him  net  only  the  English  language  but  his 
idatiDiis  and  oUigations  to  the  government. 
Another  of  these  laws  makes  it  mandatory 
upon  the  dbes  and  school  districts  to  maintain 
night  isc^oole  on  three' nights  per  week  for 
two  boars  each  night.  In  cities  of  the  first 
dass  these  schools  most  be  maintained  daring 
the  duration  of  the  period  that  day  schools  are 
maintained.  In  dties  of  the  second  class  such 
daiSBS' must'be  maintained  for  100  nights.  In 
dties .  of  the  third  dass  they  must  be  main- 
tained for  80  nights.  .  In  school  districts  out- 
side of  cities  and  which  have  20  or  more  pei<- 

.sons  above  the  age  of  16  years  who  desire  in- 
stmclion,  snch  school  most  be  maintained  for 
75  ni^us:  Attendance  upon  these  night  schools 
must  be  free.  The  purpose  therefore  of  these 
two  acts  is  to  provide  the  necessary  facilities 
for  the  maimeiMKce  of  schools  where  illiterates 
ma}r ;  receive  inttrtiction  and  also  to  provide 
.trained  teadieM  who  may  ^ve  such  instruo 
tibn.  The  third  law.  makes  it  obligatory  tipon 
^rtatti  minor  illileiutias  to  attend  these  schools. 
An  iUiteiale  nnnor.vrfto  cannot  speak,  read  and 
write'  the  English  language  sufhcient  for  ad- 
mission to  the.  sixth'  gtade  of  the  pubKc  school 
if  he  is  in  proper  physical  and  mental  con<fi- 
lion  must, attend  the  evening  school  dr  a  dsy 
-school  until  such  minor  it  able  so^TO  use  the 
Enrich  language.  Unless  s  .minor  satisfieB 
these  lequireoieDts  «i  the'law-hx-n^  not  be 
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em[doyed  in  industry.  Provisions,  with  suit- 
able penalties  for  ibe  failure  thereof,  run 
against  such  minor,  his  parents  or  guardian 
and  an  employer. 

In  the  State  of  California  a  ]rian  has  been 
adopted  intended  to  reach  the  immiErant 
women  and  throu^rb  them  the  home.  This  plan 
involved  the  establishment  of  a  Home  Educa- 
tion Department  under  the  direction  of  the 
State  authorities.  Through  this  plan  visiting 
teachers  go  to  the  homes  of  all  the  immigrant 
women  who  are  illiterate  and  who  need  in- 
struction in  modern  home  makiDK  and  in  the 
customs  and  practices  of  this  country.  I£  laws 
similar  to  the  statutes  in  New  Vork  and  Cali- 
fornia could  be  enacted  in  every  State  and  the 
National  government  and  eacn  State  would 
make  appropriations  upon  an  equitable  basis 
illiteracy  in  America  could  be  practically 
eliminated  within  the  next  decade. 

Thomas  E.  Finecan, 
Deffuty  Commissioner  of  Education  and  As- 
sistant Commissioner  tn  Charge  of  Elemen- 
tary Education^  Stale  of  New  York. 

EDUCATION  IN  THE  LAW.  See 
CouMSELLOB  AT  Law. 

EDUCATION  OF  MENTAL  DEFECT- 
IVES. See  Education  of  Feeble-Minded  and 
Mental  Defectives. 


EDUCATION  AND  NATIONAL  DE- 
VELOPMENT. Education  has  been  an  im- 
portant factor  in  influencing  our  national  de- 
velopment, our  institutions,  ideals,  habits,  effi- 
ciency, and  general  meotal  attitude.  It  has  in 
turn  been  influenced  by  those  permanent  fac- 
tors that  determine,  in  large  part,  the  nature 
and  progress  of  any  civilization  — the  geo- 
^;ra^hical,  physical  and  racial  factors — and  the 
institutions  resulting,  particularly  those  of  a 
poltticaL  economic,  reli^ous.  and  social  char- 
acter. It  is  the  interaction  of  all  these  factors 
that  accounts  for  the  peculiar  relation  of  our 
education  to  our  natioiud  dcvelc^ment. 

Nations  that  have  a  national  system  of  edu- 
cation, directly  controlled  b^  the  central  gov- 
ernment, have  the  power  to  mfluence  conspicu- 
ously the  character  of  education  so  as  to  pro- 
duce a  definite  type  of  national  life.  Many  of 
the  important  nations  of  the  past  have,  trough 
state  aid,  established,  encouraged,  and  con- 
trolled to  a  ^eater  or  less  extent  their  educa- 
tional institutions, —  elementary,  secondary,  and 
especially  higher.  They  have  likewise  fostered 
and  protected  libraries,  art,  literature,  and 
science.  Their  purpose  was  to  raise  the  tone 
of  national  life,  to  train  leaders  for  service  in 
church  and  state,  and  to  teach  men  their  duties 
to  (he  state,  to  each  other,  and  to  themselves. 

In  the  United  States,  however,  from  the 
founding  of  the  colonies  until  the  present  time, 
education  has  not  been  in  the  hands  of  the 
central  govertunent.  During  the  colonial  period 
of  our  history  each  colony  acted  independently, 
in  this  matter,  and  when  our  Constitution  was 
framed  the  States  retained  the  power  to  regu- 
late education.  Moreover,  during  the  colonial 
Sriod  and  until  the  second  quarter  of  the 
th  century,  with  few  exceptions,  both  colo- 
nies and  Slates  left  the  lubject  almost  wholly 
in  the  power  of   the  local   units  of  govem- 


ttwnt,  of  which  the  district  was  the  most  dnr- 
actenstic,  or  tmsted  to  private  or  other  agencies. 
This  led  to  extreme  variations  in  educational 
ideals,  iustitations,  and  practices,  with  the  re- 
sult that  the  direct  influence  of  education  on 
national,  as  distinguished  from  State  or  local 
life,  was  small.  By  this  we  mean  there  was 
little  tendency  to  educate  the  individual  in  a 
way  to  prepare  him  for  e^dcnt  citizenship, 
wiui  an  appreciation  of  his  duties  and  obliga- 
tions toward  the  nation.  Indeed  this  was  lurdly 
possible  until  there  was  a  realixation  that  the 
local  communities  were  to  become  parts  of  a 
great  whole  or  until  the  national  spirit  was 
oom.  Since  a  political  basis  for  national  edu- 
cation was  laadng  schools  were  maintained 
largely  for  the  moral  and  religious  development 
of  communities,  and  the  preservation  of  learn- 
ing for  its  ova  sake.  After  the  State  systems 
were  formed  there  was  some  improvement,  but 
educatiot^al  poUdes  and  institutions  were  neces- 
sarily largely  determined  by  local  or  sectional 
needs. 

In  spite  of  this  diversity,  it  is  true  that 
gradually  the  spirit  of  American  education,  and 
to  a  considerable  extent  its  forms,  have  tended 
toward  uniformity,  with  a  correspondingly 
greater  influence  on  national  development  This 
tendency  is  due  to  the  action  of  much  the 
same  forces  that  led  to  the  substitntion  of  the 
principle  of  union  and  nationalism  for  particu- 
larism. In  the  case  of  education  the  process 
has  been  voluntary,  without  the  compriline 
force  of  general  iaws_  issued  by  the  central 
government.  In  other  words  the  iuhvidual 
States  have  been  gnided  by  similar  ideals  and 
forms  of  education,  because  they  best  express 
the  needs  of  their  people.  The  more  the  vari- 
ous  sections  of  the  country  became  one  in  spirit 
and  institutions,  the  more  the  State  systems  o{ 
education  have  tended  to  become  similar  in 
spirit,  practice,  and  form. 

Before  the  American  Revolution  two  move- 
ments or  forces  prepared  the  way  for  a  greater 
influence  of  education  on  national  development. 
First,  die  tendency  to  recogniie  the  respon- 
sibility of  the  state  for  education,  rather  than 
some  other  agency  like  the  Chorch  or  agendes 
of  a  private  character.  This  notion  appeared 
first  in  1647,  in  the  lenslation  establishing  the 
educational  system  of  Massacjtnsctts.  Second, 
those  forces  tending  toward  the  sentiment  for 
and  feding  of  nationality,  based  on  common 
political  institutions  and  language,  literature, 
habits  of  thought,  aspirations,  and  especially  oa 
the  influence  of  environment  in  produdng 
democratic  tendendes. 

The  American  Revolution  was  the  firat  great 
event  whtdi  increased  the  infhience  of  ewca- 
tion  on  nationd  development.  It  stimulated  a 
desire  for  institutions  which  would  express  na- 
tional rather  than  local  needs,  and  placed 
emphasis  on  subjects  expressing  national  rather 
than  local  sentiments.  The  Revolution  has- 
tened the  decline  of  the  Latin  Grammar  School, 
already  an  institution  failing  to  meet  the  needs 
of  the  generation  before  the  Revoluticm,  and 
nshered  in  the  Academy,  a  secondatv  institu- 
tion, belter  suited  to  the  needE  of  the  people 
and  more  democratic  in  aim,  type  and  distri- 
bution than  was  the  Latin'  Gramntar  School. 
The  Academy  was  the  forerunner  of  the  still 
more  democratic  institutiofi  of  Ae  next  sen- 
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eration,  tbe  pnblic  Hi^  School.  The  Revolu- 
tion also  stimulated  an  interest  in  English,  the 
mother  lonmie,  which  -wat  the  beghmiiig  of 
serious  stn^  of  this  subject  It  stusnlated 
patriotic  sentiments  wbicli  led  to  an  interest  in 
our  natiotiat  history  and  henoe  tha  study  of 
hislorj^  and  dries,  the  foondidan  of  p6hti^ 


With  the  fbnoalioR  of  our  fii^t  national 
govenmieni,  ue  Congresa  of  the  Confederatian 
passed  tbe  first  act  timt  emphasized  the  national 
aspect  of  education.  This  was  the  Grajrson 
land  ordinance  of  1785,  witidi  provided  for  tbe 
mcrvatioB,  of  lot  number  16  of  eveiy  town- 
ship as  surveyed,  in  the  newty-acqtiired  western 
tenritory,  for  the  maintenancB  of  public  schools 
'within  the  township.  The  ordinance  for  the 
SOvemment  of  the  Northwest  Territory,  13 
July  1787,  contained  an  important  article,  lum- 
ber three,  which  reads, — 'Religion,  mor^ty, 
and  knowledge  being  necessary  f6r  good  gov- 
enunent  and  the  happiness  of  mankind,  schools 
and  the  mouu  of  cdncation  shall  forever  be 
encouraged'  On  23  and  27  July  Coogress  not 
of^  pnyvided  for  the  sale  of  bad  to  the  Ohio 
Company  and  authoriicd-  the  reservation  of 
lend,  lot  number  16,  in  each  township,  for 
schools,  but  also  provided  the  two  towndiips 


.1  literary  institution."  The  precedent  thus  . 
taJilishcd  was  followed,  and  in  all  territory 
latei  included  in  the  ^blic  domain,  reservations 
far  elesicntary  and  higher  education  were  made 
in  a  similar  manner.  Thua  provision  was  made 
for  tfae.eudowtnent  of  the  State  universities,  a 
type  of  educational  institution  that  has  had 
great  influoice  oil  national  developmenL 

Later  the  Congress  of  the  national  govern- 
ment granted  additional  tracts  of  land  to  the 
western  States  for  educaticnial  puip'^ses,  culmi- 
nating in  the  Morrill  act  of  1862.  This  act  pro- 
vided for  large  grants  of  luid  to  each  State 
to  endow  *2t  least  one  college  where  tbe  lead- 
ing objects  shall  be,  without  excluding  other 
scientific  and  classical  studies,  and  including 
military  tactics,  Co  teach  such  branches  of  leam> 
ing  as  are  related  to  agriculture  and  tbe  me- 
chanic arta,  in  such  manner  as  the  legislatures 
of  tha  Slates  may  resipectiTely  prescribe,  in 
order  to  pKimote  die  liberal  and  practical  edu- 
cation of  tbe  industrial  classes  in  the  several 
pursuits  and  professions  in  life."  Tbe  im- 
portance of  this  attitude  of  the  Federal  gov- 
emmait  toward  education  consist*  io  the  fact 
that  it  is  an  acknowledgment  that  the  Federal 
gevcnunent  has  a  right  and  duly  toward  na- 
tional education,  notwithsianding  ihe  delegation 
of  the  power  to  the  States.  The  educational 
institutions  resulting  from  these  acts  have  had 
great  influence  on  our  national  development 

In  die  second  quarter  of  the  19th  century 
the  forces  engendered  by  the  industrial  revolu- 
tion reacted  on  education.  Tbe  rise  of  manu- 
facturing, tbe  factory  system,  the  new  grouping 
of  population,  and  the  humaitilarian  and  demo- 
cratic movements  following,  brought  insistent 
demands  for  free  elementary  and  secondary 
education  at  pnblic  expense.  It  is  principally 
from  this  period,  1830  on,  that  edncation  has 
had  an  increasing  inflnence  on  national  life. 
This-  rdationship  was  iuHher  stimulated  by 
improvements  in  intercotnmnnicaiion,  by  means 
of  the  steamboat  and.  the  railroad,  and  in  agen- 
vot,  9— 4J 


ofThe 


des  for  the  transfer  of  intelligence,  the  neirt- 
papers,  libraries,  telegraph  and  telephone. 

The  public  school  oas  been  the  uiief  instru- 
ment for  influendng^  national  life.  Tbe  State 
systems  of  public  instruction  have  as  their 
basic  idea,  that  it  is  tbe  duty  of  tbe  State  to 
nuke  education  available  and  free  for  all,  at 
public  expense.  Other  prindples  gradually 
adopted  include  Stdte  support  and  administra- 
tion, complilsory  attendance  and  supervision, 
and  fixed  standards  for  the  subject  matter  of 
the  curriculum  and  tot  Qualifications  of  teach- 
ers. The  tendeacy  toward  unifontiity  in  tbeSe 
matters  has  made  it  possible  for  public  educa- 
tion to  influence  greatly  national  development 
One  important  effect  ior  example,  has  been 
the  secularization  of  public  education,  and  hence 
3  marked  decrease  in  the  religious  dement  in 
the  curriculum,  and  a  decline  in  the  influence 
of  church  supported  schools.  After  the  middle 
of  tbe  19tb  century  legislation  prevenied  public 
ftmds,  with  few  exception^  from  bdng  used 
to  promote  sectarian  education. 

Public  edncation  has  also  reacted  in  a 
wa:^  to  f^ve  a  certain  mental  attitude  to  tbe 
nation.  As  America  baa  been  a  synonym  for 
jrtunity,  and  freedom  for  Ihe  development 

the  human  spirit,  public  education  has  ab- 
sorbed  this  spint  and  emphasized  methods  of 
instruction  which  encourage  indiridual  initiative 
and  independence  of  thought.  This  attitude 
tends  to  perpetuate  the  spirit  of  democracy  and 
apposition   to  autocratic  political   systems. 

The  devdopment  and  extension  of  the 
notion  of  public  democratic  education  has  been 
most  important  in  its  influence  on  national  life. 
Tbe  reasons  for,  and  justiAcation  of,  the  prin- 
ciple are  as  follows:  First,  the  basis  of  free 
institutions  in  any  nation  is  the  intdligence  and 
integrity  of  its  citizens.  Our  (government  in 
tbe  last  analysis  is  based  on  public  opinion,  and 
it  is  only  through  an  enlightened  public  pinion 
tfaat  Che  pemtanenn'  and  success  of  the  Repub- 
lic are  possible.  The  more  universally  the  peo- 
ple are  educated,  the  leSs  need  there  is  of  re- 
straint, and  the  greater  is  the  check  againat 
comiption  or  unwise  legislation  by  representa- 
tives. 

Public  education  direcdy  affects  natiDnal  do- 
vdopment,  because  tiirough  this  agency  national 
interests  are  best  promoted.  With  the  exteit- 
sion  of  the  suffrage  and  the  tendency  to  place 
the  government  more  and  more  on  the  tumds 
of  the  people,  or  their  directlv  dected  repre- 
sentatives, both  voters  and  leaders  needed  edu- 
cation to  act  intelligently.  Again,  public  edu- 
cation promotes  national  well-being,  because  it 
leads  to  greater  economic  effidency,  and  hence 
greater  national  wealth.  It  promotes  industry 
because  it  awakens  desires  for  more  and  better 
goods.  It  promotes  discoveries  and  invetrtions. ' 
It  leads  to  greater  social  eftideiKy  because  it 
redoces  crime,  and  turns  thought  in  the  «Urec- 
tton  of  sodal  service.  As  patriotism  is  essen- 
tial for  the  preservation  of  the  nation,  public 
schools  become  tbe  prindi»l  nwans  of  teaching 
pupils  thdr  duties  and  obligations  to  the  State, 
as  well  as  tbeir  rights  and  liberties.  Public 
education  leads  to  more  rapid  progress,  as 
civilization  can  advance  permanently  only  » 
the  mass  advances.  Public  scbocds  give  oppor- 
tunity to  teach  the  masses  to  appreciate  and 
desire  the  best  in  literatim^  art,  and 
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dtan  nadonal  life  as  a  Vliole  eauld  hardly  be 
enriched  lo  any  great  extent  exc«pt  throu^ 
public  education;  Filially,  education  has  as  its 
diief  aim  the  formation  oi  character,  and  hence 
the  national  character  can  be  best  forrned 
through  the  public  school.  It  has  for  its  aim 
the  promotion  of  the  educational  and  cnoial 
devalopment  of  the  masses  —  the  ethical  as  well 
as  the  material  aspects  of  life. 

In  spite  of  the  many  ways  in  which  public 
education  has  influenced  national  development, 
it  falls  far  short  of  what  is  possible.  After 
all  is  said,  the  State  systems  of  public  instruc- 
tion, in  their  origin,  development  and  present 
conditions,  tend  to  express  very  largely  the 
local  or  sectional  needs  of  the  communities  in 
which  they  are  placed.  The  educational  poli- 
cies adopted  are  not  primarily  national  in  char- 
acter, nor  in  harmony  with  each  other.  There 
is  too  much  variation  in  types  of  educational 
institutions,  emphasis  or  lack  of  emphasis  on 
various  kitids  of  education,  and  attention  paid 
to  the  problems  of  national  life.  This  nation, 
like  others,  was  developed  through  conflicts, 
three  in  particular;  the  American  Revolntion, 
the  Mexican  War,  and  the  Civil  War.  Each 
left  prejudices  wnich  have  been  perpetuated 
in  our  educational  system,  the  first  against 
England,  the  second  against  Mexico  and  Latin 
America  in  general,  and  the  third  the  anti^o- 
nism  between  the  North  and  the  South,  still 
pesceptible  in  certain  features  of  the  education 
in  the  two  sections.  The  first  two  prejudices 
interfere  with  our  international  relations  and 
inteiconrse,  causing  a  lack  of  sympathetic 
knowledge  of  the  progress  and  problons  of 
England  and  Latin  America.  These  .prejudices 
affect  teaching  of  history  in  the  public  schools, 
M  well  as  geography,  and  lead  to  provincialism 
from  the  standpoint  of  thb  relation  of  the 
United  States  to  world  conditions.  The  third 
prejudice  affects  particularly  the  teaching  of  his- 
tory and  tends  to  perpetuate  the  disintegrating 
force  of  the  Civil  War,  because  it  interferes 
with  national  utiity.  All  these  difficulties  are 
inherent  in  the  State  systems  of  public  instruc- 
tion; but  could  be  remedied  in  larg«  part 
through  greater  national  control  or  by  tne  plac- 
ing of  dophasis  on  problems  of  national  life. 

Another  serious  fault  of  our  public  system 
of.  education  is  its  failure  to  give  equal  oppor- 
tunity lo  all  sections  and  classes.  The  more 
backward  sections,  or  those  less  fortunate  in 
their  economic  life,  cannot  give  the  Same  oppor- 
tunities for  education  as  the  more  advanced 
and  wealthy  sections.  From  the  standpoint  of 
the  influence  of  education  on  national  life 
this  is  imfonunate:  To  nationalize  education 
in  this  respect,  it  is  proposed  that  the  national 
government  should  equalize  these  variations  so 
that  part  of  the  wealth  of  the  whole  people 
will  be  available  for  those  portions  of  the  coun- 
try not  able  to  develop  public  education  to  the 
highest  standard. 

.  ft  is  proposed  that  the  national  government 
should  consider  not  only  the  matter  of  support 
but  also  that  of  control,  at  least  so  far  as  to 
establish  minimum  stanoards  of  education  and 
teaching,  and  to  develop  the  principles  on  which 
public  education  should  be  based.  For  to  pro- 
mote national  in  place  of  local,  provincial,  and 
sectional  development  *nd  interests,  the  princi- 
ples  must  be  determined  at  one  centre,  and 


not  at  48  centres.  It  b  recognized  that  this  will 
be  even  more  necessair  in  the  future,  because 
of  the  revolution  in  the  industrial  and  social 
systems  of  the  country,  and  tihe  great  importance 
of  national  develojpment  and  life  in  connection 
with  the  world  interests  and  responsibilities  of 
the  nation.  As  the  old  notions  of  State  rights 
have  been  overthrown  in  the  economic  and  po- 
litical world,  and  as  the  nation  has  taken  over 
many  of  the  early  powers  of  the  States  in 
these  respects  in  order  to  gain  ^eater  efficiency 
in  national  development,  so  it  is  proposed  that 
the  same  policy  should  be  pursued  in  the  mat- 
ter of  education.  For  it  is  only  through  the 
resources  of  the  whole  nation  that  the  expense 
of  nationalizing  education  can  be  met,  and^  only 
tfarou^  national  control  can  those  principles 
and  minimum  standards  be  established  whitji 
will  best  promote  national  interests. 

A  third  weakness  of  the  public  school  sys- 
tem under  individtnl  State  control  is  die  failure 
to  hold  a  good  prcqiortion  of  the  pupils  for  the 
full  course  in  both  eleaicntary  and  secondary 
schools,  and  to  train  them  efficiently.  About 
two-thirds  of  the  pupils,  boys  and  girls,  ieave 
the  public  school  before  tliey  reacb  the  age  of 
14,  and  enter  industrial,  commercial,  and  agri- 
cttltnial  pursuits  pcwriy  trained.  Hardly  1 
per  c:cnt  of  the  12  or  more  miUions  of  persons 


pursuit    Mudr  the  s 

be  saio  of  the  14  millions  engaged  in  mann- 
facturing  and  mechanical  pursuits.  Similarly 
the  State  systems  make  for  great  inequality  in 
the  teaching  force.  Of  the  212,000  teachers  for 
niral  schools  nearly  one-third  have  an  educa- 
tion in  quality  bdow  the  ninth  grade,  and  an- 
other one-third  not  above  the  lOui  grade.  That 
is,  150,000  out  of  212,000  rural  teachers  have 
inadequate  prcfuratioa  for  teaching  and  the 
remaining  one-third  have  only  an  average  M^ 
school  course  with  one  or  two  years  of  normal 
school  training.  Here  again  it  is  only  through 
greater  national  aid  and  control  thu  we  can 
secure  the  greatest  iofluentx  of  public  educa- 
tion on  national  develc^ment 

Recent  tendencies  in  American  public  edu- 
cation have  tended  to  emphasize  stilt  further 
the  close  relationship  of  education  and  national 
life.  There  is  more  and  more  effort  to  niake 
education  richer  and  broader;  to  provide  more 
opportunities  for  the  masses  for  a  complete 
education  from  the  kindergarten  tfarongh  the 
university;  to  increase  the  number  and  variety 
of.  agencies  and  institutions  for  education  and 
development,  such  as  playgrounds,  lectures, 
continuation  schools,  correspondence,  evening, 
and  summer  schools;  to  use  sdiool  plants  as 
□ommunity  centres;  to  extend  the  benefits  of 
free  education  not  <mly  to  all  children  but 
to  all  the  people;  to  pass  b^ond  the  older 
conceptions  of  moral  and  book  education,  to 
new  types ;  to  emphasize  physic  education, 
involving  not  only  physical  training  but  free 
medical  examination  and  care  of  bealdi  —  in 
short,  to  develop  the  physical  as  completely  and 
with  as  much  care  as  the  mental  being;  to:give 
opportunity  not  only  for  general  education  but 
also  for  types  that  will  fit  for  specific  vocsittons, 
and  to  provide  special  teachers  for  vocational 
guidance  in  order  to  help  pupils  select  the  voca- 
tion for  which  they  are  best  adapted.  A  demand 
for  a  special  type  of  educatjon,  inilitsiy  edncat- 


.Google 


■DtTCATIOH  OV  THB  PHYBK^ALLY  RAflraaCAFPED 


tion,  ii  due  to  tb«  emergency  brou^t  on  by 
die  world  war;  but  il  is  advocated  by  many 
as  a  necessary  and  pennaneni  Idnd,  in  order 
to  provide  for  national  safety.  It  is  evident 
that  tbese  tendencies  are  certain  to  have  im- 
portant effects  on  our  national  life.  The 
effort  to  extend  the  control  of  the  national 
government  over  'education,  through  the  pro- 
posal to  create  a  department  of  education  with 
a  cabinet  officer,  is  another  plan  to  relate  edu- 
cation  still   more  closety  to  national  life. 
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EDUCATION  OF  THE  PHYSICALLY 


who  did  not  possess  tbe  full  normal  use  of  any 
of  the  organs  or  members  of  tbe  human  body 
has  been  called  a  defective.  It  has  also  been 
the  practice  to  classify  children  who  have  lost 
the  use  of  any  of  the  organs  or  members  of 
the  body  through  disease  or  other  causes  over 
which  tney  have  no  responsibility  as  defective 
children.  This  classification  is  not  r«^rded  tnr 
diose  who  have  had  the  largest  experience  with 
tbese  t>T»es  of  children  as  either  wise  op  proper. 
A  cbilo  who  has  not  the  full  normal  use  of 
any  of  his  organs  or  of  any  part  of  his  body 
is  generally  sensitive  about  his  condition  and 
needs  the  sympathy  of  his  fellows  who  have  not 
suffered  the  loss  and  disadvantages  that  grow 
out  of  such  physical  conditions.  If  there  is  a 
psychological  or  odier  advantage  in  the 
terminology  which  may  be  used  in  speaking  of 
children  ol  these  types,  it  Seems  wise  and  de- 
sirable to  employ  such  terms  in  all  references 
to  or  discussions  of   such  children.     It   is  not 

Snerous  nor  fair  to  these  children  to  speak  of 
»n  as  defectives.  The  common  meaning 
which  such  term  conveys  is  too  broad.  Sucn 
term  has  a  tendency  to  bring  a  degree  of  re- 
proach upon  such  children  which  they  do  not 
merit.  This  is  especially  true  when  considera- 
tion is  given  to  the  general  view  which  pre- 
vailed until  within  the  last  century  and  a  half, 
in  the  civilized  countries  of  the  world,  in  re- 
spect to  these  children.  One  hundred  and  fifty 
years  ago  they  were  generally  looked  upon  as 
children  who  did  not  possess  the  mental 
capacity  for  training  or  for  citiien^p,  who 
were  not  generally  capable  of  self-support  and 
who  must  remain  a  burden  upon  society.  The 
belief  that  the  deaf  and  blind  could  tiot  be 
educated  was  so  universal  thai  within  the  last 
century  they  were  actually  referred  to  as 
children  of  "silence,*  •solitude"  and  'dark- 
ncss,''    *6orrow-stncken    children    of    alence,* 


(abandoned  to  his  hard  fate  of  wandering  ia 

darkness,  the  pitiable  object  of  dismal  despair.* 

The  results  achieved  by  extending  to  these 

children   their  inherent  rights   to   an   education 


affairs  of  life,  when  given  the  same  opporli . 

ties  which  have  been  afforded  other  diildren, 
have  led  to  the  adoption  of  an  entirely  different 
policy  on  the  part  of  society  and  the  state  in 
relation  to  them.  It  is  now  universally  reco^ 
nixed  that  these  children  are  entitled  to  certain 
privileges  as  a  matter  of  right  which  must  be 
respected  by  the  state  and  that  there  are  cer- 
tain definite  obligations  imposed  upon  the  pub- 
lic which  must  be  discharged.  These  children 
should  not  therefore  be  classified  as  defectives 
or  wards  of  the  state.  The  modem  and  tbe 
most  appropriately  just  classification  for  these 
children  is  to  designate  them  either  as  deaf 
children,  blind  children,  or  crippled  children, 
or  under  the  general  term,  physically  handi- 
capped children. 

The  most  reliable  information  obtainable 
shows  that  there  are  in  the  United  States  ap- 
proximately 46,000  deaf  persons  and  60,000 
blind  persons.  More  than  35  per  cent  of  the 
deaf  are  born  in  that  condition  and  about  75 
per  cent  of  the  deaf  become  so  before  they 
reach  l^al  school  age,  which  is  generally,  in 
the  American  States,  6ve  yrars.  Eighty  per 
cent  of  tbe  deaf  children  are  not  able  to  speak. 
Less  than  2  per  cent  of  the  blind  are  bom  in  that 
condition  and  about  12  per  cent  become  blind 
before  they  reach  the  age  of  20  years.  Statis- 
tics show  that  these  several  classes  of  physically 
handicapped  children  are  distributeu  throtign 
the  several  States  fairly  proportionate  to  *&e 
population  thereof.  The  number  is  so  large 
that  it  ia  necessary  to  provide  a  comprehensive, 
well -organized  system  of  education  adapted  to 
their  needs  and  conditions,  if  Ihey  are  to  be 
afforded  the  opportunities  to  prepare  them- 
selves for  the  responsibilities  of  citiEenship 
which  are  at- all  comparable  with  the  opportuni- 
ties which  are  afforded  the  children  of  the 
country  who  labor  under  no  physical  handicap 
whatever. 


tion  to  the  education  of  these  types  of  children 
that  is  pursued  in  relation  to  the  education  of 
normal  children.  There  are  two  fundamenMt 
questions  which  have  not  been  definitely  settled 
in  America  in  relation  to  the  education  of 
these  physically  handicapped  children.  These 
questions  are:  1.  What  is  the  legal  and  moral 
oblieaiion  of  the  State  in  providing  educational 
faciuties  for  these  types  of  children?  Is  the 
education  of  these  children  to  be  looked  upon 
as  a  matter  of  charity  or  a  matter  of  State 
obligation  ? 

2.  Are  the  facilities  which  shall  be  provided 
for  these  types  of  children  to  be  institutional 
or_  as  nearly  like  those  provided  for  noraiat 
children  as  may  be  possible? 

The  schools  first  organiied  for  these  types  of 
children  were  established  largely  throu^  the 
efforts  of  men  and  women  interested  in  such 
children  either  from  the  charitable  or  philan- 
thropic standpoint.  Men  and  women  interested 
in  the  subject,  persons  of  means  with  the 
philanthropic  spirit,  dvic  organizations  desire 
tog  to   promote   social    welfare  and  rejigioin 
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types.  In  1907  the  Stale  of  Oklaho 
porated  into  its  constitution  the  following  pro- 
Tision:  "The  legislature  shall  esUblisE  and 
maintain  a  system  of  free  schools  wherein  all 
the  children  of  the  State  may  be  educated." 
(Section  1,  article  13). 

The  constitutioD  of  n^rly  every  State  in  the 
Union  contains  a  nro vision  similar  to  that  o£ 


■y  pro- 
.  1  of  the  fundamental  law  of  each  State 
makes  no  discrimination  between  types  of 
children.  The  provision  is  that  these  schools 
shall  be  maintauied  for  the  purpose  of  educat- 
ing all  the  children  and  not  simply  the  normal 
children.  There  should  be  therefore  a  settled 
policy  on  the  part  of  every  State  in  the  Union 
to  make  suitable  provision  at  State  or  com- 
in  unity  expense  for  the  education  of  these 
children.  Children  who  are  so  unfortunate  as 
to  be  afflicted  as  these  children  are  should  be 
relieved  to  the  same  extent  that  normal  cMl' 
dren  are  relieved  of  the  stigma  of  receiving 
their  education  as  a  matter  of  charity.  The 
administration  of  public  schools  for  normal 
children  in  every  State  in  the  Union  is  upon 
the  basis  that  such  schools  are  institutions  of 
the  State  and  must  be  supported  and  main- 
tained by  public  taxation.  The  same  principle 
should  be  applied  in  the  maintenance  ot  institu- 
tions in  which  children  of  these  types  are  edu- 
cated. The  institutions  which  are  maintained 
for  the  educadon  of  these  children  should  be 
regarded  in  every  way  at  educational  institu- 
tions and  they  should  not  be  classified  nor 
grouped  with  charitable,  reformatoiy,  cor^ 
rectional  or  other  institutions  of  this  character 
which  are  maintained  by  the  Slate. 

The  purpose  in  educating  these  children  is  to 
make  them  self -respecting,  self-supporting  and 
law-abiding  citizens  of  the  State.  They  are  to 
be  trained  to  assume  their  positions  in  or- 
ganized society  as  other  children  are  trained 
Tor  ihat  purpose.  If  this  is  the  conception  of 
the  State  in  anthorizini;  the  maintenance  of 
Institutions  for  the  purpose  of  educating  these 
children  then  it  is  the  obligation  of  the  Stats 
to  divest  from  such  institutions  every  element 
which  signifies  that  such  institutions  are  a 
part  of  the  charitable  system  of  the  State  and 
that  the  persons  educated  therein  arc  therefore 
objects  of  charity.  To  instill  into  their  char- 
acters the  element  of  independence  essential  to 
sitccess  in  life  the  Slate  must  avoid  the  main- 
tenatice  of  institutions  for  their  education 
which  compel  those  who  are  trained  therein 
to   feel   and   believe  that   they  are   dependents. 

There  are  many  reasons  whv  these 
types  of  children  should  be  afforaed  edu- 
cational fad  lilies  in  the  public  schools  of 
the  city  or  district  in  which  ihey  reside  when- 
ever it  is  possible  to  do  so.  This  is  the  modem 
trend  in  connection  with  the  education  of  th«So 
children.  Of  course,  this  was  not  poniUe  in 
the  early  histoiy  of  the  dcvelopmetit  of  institu- 
tions for  the  education  of  these  children,  when 
such  dnldren  were  so  sparsely  distributed 
throughout  the  country.  In  large  numbers  of 
the  cities  of  the  country,  there  are  now  a  suf- 
ficient number  of  children  of  each  of  these 
types  to  warrant  provision  tor  special  classes 
in  the  re^lar  pnbhc  sdiools.  It  is  not  potsildc 
to    provide    for    the    estafaiishment    of    sodi 


classes  in  the  States  whkh  do  not  have  laige 
cities  or  in  the  territory  of  many  of  the  States 
outside  of  their  ItLrge  cities.  It  will  be  neces- 
sary therefore  to  maintain  institutions  for  the 
education  of  such  of  these  children  as  Hve  in 
these  remote  or  more  sparsely  settled  parts  of 
the  country.  In  about  one-third  of  the  States 
however  there  are  public  day-schools  for  chil- 
dren of  these  types.  They  have  the  advantage 
therefore  of  association  with  normal  children 
and  the  personal  consciousness  that  they  are 
being  educated  for  citizenship  under  the  identi- 
cal plan  provided  for  the  education  of  other 
children.  The  thought  that  these  children  are 
different  from  other  children  is  thus  largely 
avoided.  An  argument  of  great  weight  in 
favor  of  this  mode  of  educating  these  chil- 
dren is  that  they  are  afforded  the  opportunity 
of  .remaining  at  home  and  therefore  of  having 
the  influences  and  pleasures  which  home  life  pro- 
vides. The  feeling  generally  is  somewhat  re- 
pugnant to  the  idea  of  taking  children  at  these 
tender  a^es,  who  possess  such  afflictions,  from 
their  relatives  and  homes  and  placing  them 
among  strangers  in  an  institution.  Such  action 
must  be  avoided  whenever  it  may  be.  It  will 
also  be  more  economical  to  provide  for  the 
education  of  these  children  in  the  regular  pub- 
lic day-school  than  to  pay  for  their  education 
in  institutions  esjjccially  maintained  therefor. 
The  whole  trend  m  modem  school  organization 
is  in  favor  of  this  idea.  The  introduction  into 
the  schools  of  industrial  education  makes  it 
possible  to  provide  the  facilities  for  the  edu- 
cation of  cfiildren  of  these  types  wUcfa  are 
alTorded  in  the  special  institutions. 

The  most  advanced  e:q)ression  of  public 
opinion  upon  this  subject  will  be  found  in  the 
law  enacted  in  the  State  of  New  York  in  1917. 
This  law  requires  the  board  of  education  of 
each  city  and  of  each  union  free  school  district 
to  take  a  census  of  all  the  physically  handi- 
capped .children  is  such  city  or  district.  In 
those  cities  or  districts  in  which  there  are  10 
or  more  children  of  one  of  these  types,  the  law 
makes  it  obli^torv  upon  school  boards  to  es- 
tablish a  special  class  and  to  provide  instruc- 
tion adapted  to  the  mental  attainments  of  the 
children  and  to  their  physical  condition.  This 
law  also  authorizes  the  school  authorities  of  a 
city  or  district  in  which  there  are  leas  than  10 
children  of  one  of  these  types  to  contract  with 
the  board  of  education  of  another  city  or  dis- 
trict or  with  an  established  institution  in  the 
State  for  the  education  of  such  children. 

I>eBf  Children.— There  are  recorded  mai^ 
early  eSorta  on  the  part  of  individuals  to  teach 
some  deaf  friead  or  relative.  The  earliest  rec- 
ord is  probably  that  of  a  deaf  person  taught  by 
Bishop  John  of  York  in  (91.  It  is  also  re- 
corded that  Girolaroo  Cardona,  a  distinguished 
physician  of  Pavia,  invented  the  first  tnanual 
alphabet  about  the  middle  of  the  Kith  century. 
The  first  organised  class  of  deaf  pupils  to  re- 
ceive instruction,  of  which  there  is  a  record, 
was  probably  in  the  convent  of  San  Salvador 
de  Ona  in  Spain,  and  was  taught  by  Pedro 
Fonce  de  Leon  in  1550.  It  is  claimed  that  bis 
pupils  became  proficient  students  in  arithmetic, 
Spanish,  Latin,  Greek  and  astrology.  It  was 
aot  however  until  about  1750  that  the  education 
of  the  deaf  began  to  receive  general  attention 
in  the  countries  of  Europe.  Schools  had  been 
established  in  Encland,  SootluxL  France  Gcr- 
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mairf,  Italy,  Switzerland,  Spain  and  Holland 
before  the  demand  for  their  organization  in 
America  was  created,  in  America  as  in 
Europe,  the  first  effort  wax  in  an  individual' 
case  when  Philip  Nelson  of  Rawley,  Mass.,  was 
tatight  by  Isaac  Kilboume  in  1679,  John  Har- 
rower,  a  teacher  in  Fredericksburg,  Va.,  wrote 
in  hii  diary  that  from  1773  to  1776  he  bad  a 
deaf  boy  in  his  school  The  real  foundation  of 
the'  education  of  the  deaf  in  the  United  Slates, 
was  begun  in  the  city  of  New  York  in  ISIO. 
John  Stanford,  a  minister,  had  discovered  sev- 
eral deaf  children  in  the  city  almshouse.  He 
readily  lecoenized  the  need  of  these  children 
and  believed  that  they  could  be  taught  He 
imdertoak  to  give  them  instruction.  Interest 
in  behalf  of  deaf  children  was  growing  and,  in 
1816  a  censBS  showed  that  there  were  66  deaf 
children  in  the  city  of  New  York.  Public  meet- 
ings were  held  for  the  purpose  of  stimulating 
interest  in  these  children  and  one  of  the  neet- 
ii^5  took  place  in  Tammany  Halt.  Private 
funds  were  collected  to  aid  in  this  woiL  The 
legislature  authorized  a  charter  for  the  New 
York  Institution  for  the  Instruction  of  Ae 
Deaf  and  Dumb  in  1817  and  in  the  followins 
rear  the  school  was  organized.  The  city  of 
New  York  showed  its  special  interest  in  this 
work  by  making  an  ^ipropriation  to  support  it 
and  pledging  the  city  to  maintain  a  limited  num- 
bei"  of  pupils.  The  city  also  provided  rooms 
for  carrying  on  the  work  without  oost  to  ths 
institution.  In  1819  the  legislature  made  a 
special  appropriation  to  aid  the  Bchool  and  later 
appropriated  a  per  capita  sum  for  the  support 
of  each  pupil.  It  was  the  initiai  work  of  the 
Rev.  John  Stanford  riiercfore  which  led  to  die 
establishment  of  this  institution. 

Previous  to  this,  Americans,  who  possessed 
the  means  and  who  had  deaf  children,  sent  such 
children  to  England  or  Scotland  to  be  educated. 
Two  families  had  controlled  the  education  of 
the  deaf   in  these  countries  and  had   found 


former,  who  had  become  involved  in  certain 
scandals,  left  Scotland  and  came  to  America  in 
1815  to  organize  an  institution  in  this  country 
for  the  education  of  the  deaf.  Various  at- 
tempts were  made  ty  him  to  organize  an  insti- 
tution in  New  Yorfe,  Baltimore  and  different 
places  in  Virginia.     However,  he  did  not  siic- 

The  man  who  did  the  great  (rtoneer  work  In 
America  in  the  development  of  institutions  for 
the  education  of  the  deaf  was  Thomas  Hopkins 
Gallaudet  (q.v.).  He  was  a  young  minister  in 
Hartford,  Conn.,  and  in  that  city  lived  a  young 
deaf  giri  by  the  name  of  Alice  Cogswell.  Her 
father  was  a  physician.  Because  of  her  fam- 
ily's standing  and  of  her  intelligence,  many  per- 
sons in  that  city  had  become  interested  in  tier. 
This  interest  led  to  a  censtis  of  the  community 
and  more  than  80  deaf  children  were  discov- 
ered. It  was  estimated  that  there  were  400 
deaf  childi^n  in  New  England  and  2,000  in 
America.  The  knowledge  of  this  condition  led 
lo  an  effort  to  organize  an  institution  1o  provide 
for  the  education  of  these  children.  Gallaudet 
was  sent  to  Europe  to  investigate  the  subject 
and  when  he  returned  he  brouRht  with  him  Lau- 
rent Clerc,  a  deaf  teacher  who  had  been  em- 
Sloyed  in  teachiner  *he  deaf  In  Paris.  Upon 
is  return  Gallaadet  undertook  to  raise  difr  ncc 


essary  funds  for  the  organiaation  of  a  sdioc2.' 
The  principal  dties  of  the  country  were  visite<L 
incltiding  New  York,  Philadelphia,  Albany^ 
New  Haven  and  Bostoa  The  legislature  oE 
Connecticut  authorized  the  organization  of  an 


,.     ,  _   prob- 

ably the  first  appropriation  in  America  of  pub- 
lic funds  for  the  education  of  deaf  or  other 
physically  handicapped  children.  Twelve  thou- 
sand dollars  had  been  raised  by  subseriptioit 
previous  to  the  opening  of  the  school  at  Hart- 
ford, on  15  April  1817,  and  soon  after  an  addi- 
tional $12,000  was  raised  by  the  same  method. 
The  institution  soon  obtained  a  national  repu- 
tation. Gallaudet  went  to  Washington  in  1819 
to  interest  Congress  in  the  movement.  He  met 
Henry  Clay  and,  through  the  influence  of  thatt 
Southern  statesman.  Congress  appropriated 
23,000  acres  of  pidilic  bind.  From  this  appro- 
priation the  institution  reaUied  the  sum  of 
$300,000.  The  school  was  partiodarly  regarded 
as  a  New  England  institution.  Massachusetts 
instituted  the  policy  of  sending  its  deaf  chil- 
dren to  this  school  to  be  educated.  Each  of  the 
other  New  England  States  followed  the  exam- 
ple of  Massachusetts.  Georgia  and  South 
Carolina  did  likewise  and  many  private  piipilt 
were  sent  to  the  school  from  different  parts  of 
the  country.  Within  the  next  decade  institu- 
tions were  foimded  in  New  York,  Penns^ 
Tania,  New  Jersey  and  Kentucky.  These  were 
all  organized  as  private  institiitions.  In  1829 
Kentucky  established  an  institution  which  was 
the  first  State  school  for  the  deaf  in  the  coun- 
tiy  and  this  may  be  re^rded  as  the  beginning 
of  a  change  of  policy  in  the  education  of  the 
deaf.  Congress  gave  aid  to  this  institution. 
For  many  years  the  deaf  dhldren  from  die 
Southern  States  and  from  many  of  the  Western 
States  were  sent  to  this  institution  to  be  edu-, 
cated.  From  this  time  (Ml  the  State  reco^ized 
its  oblisauon  in  providing  for  the  education  of 
these  children  by  the  establishment  of  institu- 
tions as  State  institutions  in  nearly  all  the 
States  of  the  Union.  The  schools  Uiereafter 
established,  except  in  Mah^and,  New  England 
and  some  of  the  Eastern  States,  have  been  or- 
ganized as  State  institutions. 

Eve^  State  except  Delaware,  New  Ham^ 
shire,  Nevada  and  Wyoming  maintain  an  insti- 
tution for  the  education  of  the  deaf.  Because 
of  their  small  population  thes4  States  find  it 
more  economical  to  provide  for  the  education 
of  their  deaf  children  in  the  institutions  of 
other  States.  There  are  65  State  institutions 
in  the  United  States.  Forty-eight  of  these  are 
owned  by  the  States  which  have  erected  them. 
In  Connecticut,  Massachusetts,  Vermont,  New 
York,  Pennsylvania  and  Maryland  there  are  17 
institutions  owned  by  private  corporations  but 
under  the  general  supervision  and  inspection  of 
the  State.  Many  of  these  institutions  have  been 
endowed.  Appropriations  are  made  by  the 
State  for  the  construction  of  new  buildings  for 
these  Institutions  and  for  repairs  and  improve- 
ments to  their  plants.  A  per  capita  allownnce 
is  also  appropriated  by  the  State  to  the  iitstitu- 
tion  for  the  maintenance  of  students. 

W^en  institutions  were  first  organized  by 
the  States  it  was  the  policy  to  restrict  the  num- 
ber of  students  who  might  attend  to  a  certain 
number  of  indigent  pupils  from  a'  political  cfivi- 
slon.    The  number  was  giadn^ly  iiKrc^e4  uid 
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t£e  language  modified  which  classified  them  aa 
iadigent  pupiis.  Finally  no  limitations  were 
imposed  but  the  right  of  any  deaf  child  in  the 
State  to  attend  was  clearly  specified  in  Ihe  law 
and  provision  made  for  meeting  the  expense. 

An  examination  of  the  census  of  the  United 
States  shows  that  the  deaf  are  generally  em- 
ployed in  the  chief  industries  of  the  country 
known  as  trades  and  in  about  the  same  propor- 
tion as  hearing  people.  The  number  of  deaf 
employed  in  the  occupations  which  are  classed 
ai  manufacturing  and  mechanical  are  much 
Sreater  in  proportion  than  the  number  of 
hearing  persons  so  employed,  while  the  num- 
ber employed  in  mercantile  and  commercial 
pursuits  is  much  less.  The  percentage  of 
the  deaf  who  either  own  or  give  direction  to 
the  business  in  which  they  are  employed  is 
about  the  same  proportion  as  the  hearing 
people.  There  appears  to  be  no  discrim- 
inatory action  on  the  part  of  the  employer 
in  employing  the  deaf.  He  is  employed  under 
the  same  conditions  and  at  the  same  compen- 
sation that  others  are  employed.  About  80  per 
cent  of  the  deaf  are  employed  in  gainful  occu- 
pations and  about  90  per  cent  are  self -support- 
ing. The  character  of  the  instruction  which  the 
deaf  should  receive  therefore  does  not  differ 
from  the  instruction  essential  to  a  well-trained 
normal  child.  The  courses  o£  instruction  in 
reading,  language,  history,  arithmetic  and  all 
book-work  as  well  as  courses  in  vocational 
work  for  children  are  suitably  adapted  to  the 
needs  of  deaf  children.  The  method  of  in- 
struction must,  of  course,  be  different 

The  sign  language  has  been  used  in  the  in- 
struction of  (he  deaf  since  special  schools  have 
been  oi^anized  for  their  education.  This  sys- 
tem is  called  the  manual  or  sign  method.  There 
b  also  a  method  known  as  the  oral  method. 
Many  teachers  employ  a  combination  of  the 
two  methods.  The  sign  language  has  always 
been  the  chief  vehicle  through  which  the  deaf 
express  themselves.  There  is  a  great  disad- 
vantage in  this  method  since  the  public  is  not 
generally  able  to  use  it  or  to  interpret  it.  The 
deaf  have  therefore  been  unable  to  communi- 
cate readily  with  those  with  whom  they  must 
transact  their  business  afiair«.  There  have 
been  advocates  of  another  method  from  the 
very  beginning  almost  of  the  period  when  iti- 
Struction  was  provided  for  the  deaf.  Dr.  John 
Bulwer  of  England  wrote  in  1648,  'Philoco- 
pbus,  or  the  Deaf  and  Dumb  Man's  Friend,* 
in  which  he  describes  a  method  of  articulation 
and  lip-reading  for  the  deaf,  and  in  1669  Dr. 
William  Holder  published  a  work  on  the  'Ele- 
ments of  Speech.*  In  this  work  Dr.  Holder  ad- 
vocated the  teachinR  of  the  deaf  by  a  process  of 
articulation.  At  this  early  date  the  foundation 
of  the  two  rival  methods  of  the  present  day  for 
^e  instruction  of  the  deaf  was  established. 

Samuel  Heinickc  opened  a  school  in  Ham- 
burg in  17S4  and  in  1778  on  invitation  of  the 
ROvemmeDt  he  removed  the  school  to  Leipzig. 
The  State  supported  the  school  and  this  appears 
to  he  the  first  public  school  for  the  deaf.  He 
was  one  of  the  great  deaf  teachers,  was  an 
advocate  of  the  oral  method  and  influenced  the 
method  of  teaching  the  deaf  in  European  coun- 
tries and  in  America.  Charles  Michel,  Abbe  de 
I'Epie,  was  the  founder  of  the  first  school  in 
Paris  which  he  Drganixed  in  1755.  He  prob- 
ably exerted  a  greater  inSuenoe  on  the  fnstruc- 


1  America  than  any  other 


tion   of   the   deaf   i 

The  New  York  institution  is  said  to  have 
been  organized  as  a  day  school  in  protest 
against  the  alphabet  method  of  instruction  and 
to  have  been  conducted  as  a  school  using  the 
oral  method  for  11  years.  In  1869  the  Boston 
Horace  Mann  school  was  organized  as  a  day 
school  and  since  that  time  day  schools  for  the 
deaf  have  been  established  in  14  States.    Slicfa 


such  schools  have  been  organized  in  24  cities 
or  villages  with  an  enrolment  ranging  from  5 
to  146.  In  the  latter  State  schools  have  been 
established  in  M  cities  or  viUages.  The  lar^* 
cities  arc  oi^niziug  such  schools  and  th^  will 
be  found  in  New  York,  Chicago,  Cleveland, 
San  Francisco,  Los  Angeles,  Saint  Louis,  Saint 
Paul,    Newark,    Atlanta,    New    Orleans    and 

About  72  per  cent  of  all  the  deaf  pupils  are 
taught  the  combination  method,  26  per  cent  the 
oral  method  and  2  per  cent  the  manual  or  al- 
^bct  method.  About  83  ^r  cent  of  all  the 
deaf  children  under  instrueuon  or  about  12.000 
are  in  attendance  u^n  institutions,  about  14 
per  cent  of  these  children  or  2,000  are  in  at- 
tendance upon  day  schools  and  about  4  per  cent 
or  600  in  private  schools. 

High  sdiool  courses  for  deaf  students  are 
generally  provided.  Gallaudet  College,  an  in- 
stitution for  the  deaf  and  named  in  honor  of 
the  American  champion  of  the  rights  of  the  deaf, 
was  organized  in  Washington  in  1864  and  is 
supported  by  the  national  government.  See  also 
Deat;  Dea»,  Education  or  the;  Deaf- Bund. 

Blmd  Children,— The  efforts  to  develop  a 
system  of  education  for  the  blind  have  paral- 
leled in  many  ways  the  efforts  to  develop  a 
system  of  education  for  the  deaf.  For  cen- 
turies the  blind  were  regarded  as  objects  of 
pity  and  as  unfortunate  beings.  There  is  au- 
thority for  the  statement  that  a  hospital  for 
the  blind  was  established  by  Saint  Basil  at 
Oesarea  in  the  4th  century  and  that  a  refuge 
for  the  blind  was  establiuied  in  Syria  in  the 
Sth  century.  There  is  no  record  of  considera- 
tion of  any  importance  having  been  given  to 
this  type  of  unfortunate  beings  from  the  7tli 
century  until  the  middle  of  uic  13th  century. 
It  is  recorded  that  King  Louis  IX  of  France 
established  an  institution  for  the  blind  about 
1260.  There  are  numerous  records  of  individ- 
ual efforts  to  teach  the  blind  to  read  in  the 
early  centuries.  These  records  show  activities 
in  Italy,  Austria,  Switzerland,  France,  England 
and  Germany.  It  was  not,  however.  untU  the 
close  of  the  18th  century  that  success  was  at- 
tained in  efforts  to  establish  schools  to  be  de- 
voted to  the  teaching  and  training  of  the  blind. 

The  one  pioneer  ui  this  great  work,  to  whom 
the  blind  are  indebted  most  tor  the  laying  of  a 
foundation  for  a  sj;stem  of  education  nrhicb 
has  resulted  in  training  thousands  of  blind 
people  to  become  self-supporting  and  to  get 
ideasure  out  of  life,  is  Valentin  Haiiy,  a_  French- 
man, who  was  Dorn  in  Picardy  in  1745. 
M.  Haiiy  became  interested  in  a  blind  boy  by 
the  name  of  Francois  Lesueur.  He  had  been 
much  interested  in  ihe  blind  because  of  various 
experiences  which  he  had  with  them.  He  had 
even  made  an  investigation  as  to  the  methods 
employed  by  other  persons  wbQ  had  attempted 
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io  tea(ih'^  bKticl.  U.  Hatiy  is  tlie  inventor  of 
the  first  system  of  embossed  printing  for  the 
blind.  It  was  through  an  experience  with  the 
boy,  Lesoeur,  who  was  employed  in  his  office, 
that  led  to  the  invention  of  this  system.  When 
engaged  in  sorting  papers  on  M,  Hauy*!  desk, 
the  boy  obtained  a  card  -ii^ich  bad  been  deeply 


finger  and  was,  of  course,  greatly  delighteij  to 
show  his  master,  what  he  had  discovered. 
M.  Haiiy  then  made  several  experiments  with 
the  boy  and  in  this  way  obtained  the  idea  of 
devising  a  system  of  training  for  the  MiniJ. 
He  sulnnitted  to  the  Academy  of  Science  at 
Paris  in  1785  a  plan  outlining  his  method  of 
giving  instruction  to  the  bHnd.  A  committee 
was  appointed  by  that  body  lo  examine  into 
the  matter,  and,  after  malcing  due  investigation, 
th^   gave   M.    Hauy  credit   for   inventing    " 


to  tha  uuluBy  tc  aive  its  apm^iktioii  ta 
b  M-  Haljy  has  nnaentcd  to  li  «nd  to  cji- 
it  it  pabhe  uta  to  anure  hhn  that  it  vilL 


li  pttftctmt  M 


h^  hiiD  to  make  it  pabhe 

•rilliiislr  » — ' ' 

ceptible." 

He  undoubtedly  established  the  first  school 
in  the  wortd  for  the  education  of  the  blind. 
This  school  was  known  as  L^^stitulio^  Na- 
tionale  des  Jeunes  Aveugles  and  was  established 
in  France  in  1784.  In  1791  this  institutiort  due 
to  the  Napoleonic  wars,  was  discontinued  and 
was  not  again  opened  until  1815.  Doctor  Guilfie 
was  then  made  the  head  of  this  institution.  In- 
dustrial education  was  the  basis  of  instruction 
given  in  this  early  school  and  it  was  continued 
under  a  larger  and  more  practical  plan  by 
Dr.  Gnillie.  He  obtained  much  new  eqnip- 
ment  for  the  insttiation.  The  prindpal  hanoi- 
crafts  which  Were  taught  in  this  school  were 
spinning,  weaving,  sewing,  knitting,  chair 
caning,  rope  making,  shoe  making,  harness 
making,  etc.  When  the  institution  was  closed 
under  Napoleor's  role  M,  HaOy  accepted  an 
invitation  from  Tsar  Alexander  I  to  go  lo  Saint 
Petersburg  for  the  pwrpose  of  organizing  an 
institution  for  the  blind  in  that  city.  On  his 
journey  to  Saint  Petersburg,  he  spent  some 
months  at  Berlin.  King  Frederick  William  III 
became  interested  in  the  bSrd  and  through  the 
work  of  U,  Hauy  the  foundation  for  an  institu- 
tion was  laid  He  spent  11  years  in  Russia  but 
did  not  succeed  in  establishing  an  institution. 
Soon  after  the  efforts  of  M,  Hai^f  to  estab- 
lish an  institution  for  the  blind  in  Prance, 
Edward  Rnshton  began  the  education  of  the 
blind  in  Ei^gland.  J.  Christie,'  a  blind  man  in 
Liverpool,  and  a  clergyman  by  the  name  of 
Dannett  co-operated  with  him.  Subscriptions 
were  obtained  for  the  enterprise  and  a  school 
for  the  indigent  bKnd  was  organized  in  Liver- 
pool in  1791.  The  organization  of  this  school 
created  great  interest  in  the  Mind  people  in 
England,  and  another  school  was  organised  at 
Bristol  in  1791  and  at  London  in  1799.  Schools 
followed  in  Edinburgh,  Scotland  and  Dublin, 
Ireland.  At  the  beginning  of  the  19th  century 
Herr  Johann  Wilhefm  Klein  became  greatly  in- 
terested in  the  blind  children  of  Austria.  He 
had  observed  man^  pitiable  cases  of  the  un- 
fortunate blind  children  of  that  country.  H« 
received  mnch  encouragement,  as  did  M.  HaSy 


of  Paris,  from  Maria  Theresia  Von  Paiwhs,  •» 
blind  Austrian  singer,  who  had  insptred"^  these 
men  in  the  belief  that  through  a  system  of 
education  the  blind  could  b«  reheved  of  mudi 


eiK«  of  these  men  and  the  schobls  which'  they 
established  that  institutions  for  the  educatictn 
of  the  Mind  were  established  ihfou^out  the 
countries  of  Enfop*  between  1790  and  1810. 
Uaria  Thetesia  Von  Paradis  had  an  import- 
atit  part  fn'deveiopmg  interest  in  this  subjwi. 
She  came  from  an  influential  family.  She  pos- 
sessed musical  talent  which  her  parents  recog- 
nized and  provided  the  best  teachers  (Atainable 
'for  her.  An  interesting  plan  was  devised  in 
teaching  her  to  read.  Pins  were  placed  in  a 
cushion  so  as  to  form  the  several  letters  of  the 
alphabet.  By  placing  her  fingers  on  the  pin 
heads  CoostitntiHg  these  forms,  she  was  abfie 


making  perforations  in  stout  paper  with  a  pin. 
She  was  able  to  determine  the  letters  irom  the 
r^sed  rough  edges  of  the  papCr  which  tiiese 
perforations  made.  Later  a' special  press  •nXa 
made  for  her  and  with  this  she  was  able  » 
,  print  tjerman  charactershi  relief.  As  a  daM 
she  was  an  efficient  or^ttist  and  became. a 
notable  singer  in  church  dioirs  at  an  earW  sgc. 
The  Empress  Maria  Theresa  became  attadied  1» 
this  ^utig  Mind  girl  and  provided  apensioii 
■sufficient  for  her  maintenance.  ■  As  early  as 
1784  she  traveled  through  Europe  and  taptivateid 
the  whole  world  through  the  great  musical 
talent  which  she  exhibited. 

Another  blind  person  of  an  earlier  period 
even  than  this  Mind  girl,  who  aroused  great 
interest  in  the  need  of  educating  blind  childrva, 
was  Nicholas  Saunderson.  He  was  am  EngliBh- 
man,  bom  in  Ytwkshire  in  1682.  He  'became 
totally  blind  at  the  ageof  two.  H«  attefidt^ 
a  re^lar  public  scAoolvHth  seeing  children  and 
acquired  a  fine  classical  cdtKation.  He.literttwt 
distingtiished  teachers  and  through  them  becattie 
much  interested  in  mattMmatics,  He  invetited 
the  abacus.  He  used  this' in  determining  mathe- 
matical problems.  He  later  became  a  professor 
of  mathematics  at  CanArtdge,  Other  distin- 
guished blind  persons  who  exerteda  powerful  in- 
fluence in  developing  interest  in  the  education  erf 
the  blind  were  Milton,  the  Scottish  preacher 
Blacklock,  and  the'  engineer  John  Metcalf.  ■ 

Schools  were  'Well  organized  throughout 
Europe  ■  before  America  gave  this  question 
much  consideration.'  There  were  three  schooh 
in  this  country  where  the  pioneer  work  in  the 
education  of  thp  blind  took  place.  The  fiVBt 
school  in  America  openei)  for  tht  education  6f 
blind  children  was  the  Mew  York  l«stitutiOh 
for  the  Blind.  This  inslitution  was  Chattered 
by  the  State  legislature  in  1831  and  has  bewi 
In  continuous  Operation  since  that  date.  A  group 
of  citizens  in  New  York  reCogniied  the  neej 
of  trroviding  educational  facilities  For  blh>d 
children.  T%t  fotmders  of  the  school  desired 
to  provide  fatiJities  for  the  children  whose 
parents  were  unable  to  pay  for  their  education 
and  at  the  same  time  to  receive  students  whnse 
Mrents  were  able  to  pay  for  their  instructlan. 
The  school  was  started  as  a  clMtriTahl^'lnstitir- 
tion.  Its  doors  were  opened  19  llafch  ■1832 
with  only  three  bMnd  thlldren:  Soon  after  two 
other  -child  rea    Were    adirdttfed-  'Ttfe.' prime 
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moTcrs  in  the  foundation  of  thii  school  were 
Dr.  Samuel  Akeriy  and  Samuel  Wood,  a  well- 
known  philanthropist.  Dr.  John  D.  Ross  b»d 
discovered  several  blind  childrcD  in  the  alms- 
Iwuse  of  (he  city  and  he  was  tajcing  measures 
lo  organize  a  school  when  he  learned  of  the 
work  which  the  other  two  men  had  alreaijy 
done  in  this  direction.  He  co-operated  wiln 
them  and  waa  chosen  as  the  head  of  this  primi- 
tive school  for  die  blind  in  America. 

Dr.  John  D.  Fisher  of  Boston  was  pursuing 
medical  studies  in  Paris  and  he  frequently  vis- 
ited L'lnstitutiwi  Naliotiale  which  had  been  or- 
r'led  by  M.  Haiiy.  He  became  inierestcd  in 
subject  and  was  desirons  of  establishing  a 
aintilar  school  for  the  t>enefit  of  blind  children 
in  America.  He  returned  to  Boston  in  1826  and 
began  to  uree  the  plan  upon  his  friends.  A 
meeting  of  those  interested  in  the  subject  was 
held  in  1329.  A  committee  wau  appointed  by 
this  meeting  which  applied  to  the  legislature  of 
Massachusetts  for  a  charter  for  an  instilucion  to 
be  called  the  New  Et^and  Asylum  for  the 
Blind  This  charier  was  granted  2  March  1829. 
It  appears,  however,  that  no  action  was  taken 
toward  the  organization  of  tlic  school  until 
1831.  Dr.  Samuel  G.  Howe  was  then  elected 
superintendent.  He  was  sent  abroad  lo  familiar- 
ize himself  with  methods  of  instruction.  He ' 
relumed  in  1832  and  oi«ned  a  school  at  South 
Boston  with  a  class  of  six  children.  The  school 
in  New  York  had  been  i^icned  a  few  months 
before  the  one  in  Boston  was  opened  by 
Dr.  Howe.  In  1833  the  Pennsylvania  Institu- 
tion for  the  Instruction  of  the  Blind  was  estab- 
lished in  Philadelphia.  These  institutions  were 
organized  by  cmitributions  from  private  sources 
but  have  for  years  received  appropriations  from 
the  State. 

In  1830  the  United  States  ^venunenl  took 
its  first  census  of  the  blind.  This  census  showed 
that  there  were  5,444  blind  persons  in  the 
country.  The  superintendent  of  the  blind 
schools  at  New  Yorl^  Boston  and  Philadelphia 
took  groups  of  their  pupils  to  different  parts 
of  the  country  to  demonstrate  to  the  people  the 
fcaiibiltty  of  educating  the  blind.  These  tours 
created  a  profound  impression  upon  the  people 
all  over  the  country  and  developed  a  sentiment 
which  resulted  in  the  establishment  of  other 
institutions.  In  1337  an  institution  for  the 
blind  was  established  in  the  State  of  Ohio.  This 
was  ijie  first  schoi^  organized  purely  as  a  State 
institution.  Other  Stales  followed  in  the  estab- 
lishment of  such  insiitutions  until  at  the  present 
time  there  are  about  50  State  institutions  at- 
tended by  more  than  5,000  blind  children.  The 
last  Federal  census  shows  that  there  are  about 
60,000  blind  people  in  the  United  States  and 
that  10  per  cent  of  these  are  of  school  aife.  In 
nine  of  the  States  provision  is  made  for  the  edu- 
cation of  the  blind  children  who  are  under  school 
XThe  best  modem  thought  is  that  children 
are  bom  blind  should  be  placed  under  in- 
struction at  the  earhest  moment  possible  and 
that  all  children  who  become  blind  before  they 
reach  school  age  should  also  be  ^aced  under  in- 
struction as  early  as  possible.  The  institutions 
(or  the  blind  are  generally  under  the  control 
of  local  honorary  boards  of  trustees.  This  board 
selects  the  supcnotendent  or  principal  of  ^e  in- 
stitution. The  institutions  generally  are  subject  to 
inspection  by  the  State  educational  authorities. 

Great  interest  has  been  manifestad  all  over 


the  country  *>  the  education  of  die  Wnd  witlun 
the  last  20  vearG,  The  modern  trend  of  thout^t 
is  to  provide  for  the  education  of  bUnd  children 
in  the  public  school  system.  The  fifst  city  in 
this  country  to  iry  this  experiment  was  Chicago. 
In  1900  that  city  organized  a  special  class  for 
the  blind  in  one  of  its  public  schools.  The  ex- 
periment was  a  success.  Additional  classes 
were  organized  in  that  city  and  soon  thereafter 
other  cities  began  to  incorporate  into  their 
school  systems  special  classes  for  the  blind. 
Such  classes  are  now  maintained  in  the  sdiotrfs 
of  Cincinnati,  Uilwaukec,  New  York,  Racine, 
Nevrarki  Jersey  City  and  many  others.  Chicago 
has  three  schools  located  in  different  parts  of 
the    ■  ... 


organized  in  12  of^the  dilferent  pubUc  schools 
of  that  city.  When  a  blind  pupil  enters  a 
special  class  in  a  public  school  lie  is  assigned 
to  a  special  room  with  a  special  teacher.  The 
number  of  pupils  in  a  class  varies  from  5  to  15, 
In  this  special  class  the  pupils  are  taught  to 
read  and  write  in  American  Braille.  When  the 
child  becomes  able  to  read  and  write,  he  lakes 
his  place  in  the  regular  school  classes  and  re- 
dtes  with  the  seeing  children.  He  takes  bis  turn 
in  reading,  writing,  and  in  reciting  in  other  sub- 

t'rets.  After  the  recitation  is  concluded,  the 
lind  child  goes  to  a  special  room  to  prepare 
his  lessons  under  the  direction  of  a  special 
teacher.  The  theory  is  to  arrange  the  woric  of 
the  blind  child  so  that  he  will  continualtv  spend 
more  and  more  time  with  the  sedn^  children. 
The  course  of  study  for  the  blind  is  quite 
similar  to  the  regular  courses  of  the  public 
schools.  The  tendent^  is  to  start  the  blind 
child  in  the  kindergarten.  The  blind  children 
who  have  tundergarten  training  make  better 
progress  in  their  work  than  those  who  have  not 
Iiaa  it.  The  course  includes  reading,  writing, 
numbers,  history,  geography,  physiolo^,  nature 
study,  etc  Physical  training  and  music  are  two 
vital  features  of  eveiy  well-regulated  course 
of  study  for  the  blind.  The  setting-up  exercises, 
the  usual  games  for  children  in  the  classroom 
and  on  the  playground,  folk  dancing,  skating, 
rope  jumping,  and  all  the  usual  games  and 
sports  for  seeing  children  are  adaptable  to  the 
blind   children.      These   physical   f 


and  to  their  health.  _  , 

developing  independence,  comradeship,  and 

lih-  mteresi   in   the  blind   child.     The 

of  study  extend  throu^  the  elementary 
school  and  the  high  school.  Eighteen  blind  chil- 
dren who  completed  the  course  of  instruction 
in  the  elementary  schools  in  New  York  city  in 
the  school  year  ending_  1  July  1916  entered  the 
high  schoou  of  that  city  in  September  of  that 
year.  These  children  are  now  trained  for  more 
extended  service  than  in  former  years.  In  addi- 
tion to  the  manual  occu^tions,  they  ai^e  now 
trained  for  business  positions,  for  teachers,  for 
salesmen,  typewriters,  and  several  have  taken 
np  the  profession  of  osteopathy.  Many  of  them 
become  fine  musicians,  organists,  ^iano  tuners, 
etc.  That  the  blind  have  the  capadty  to  obtain 
leadership  is  demonstrated  by  Huber,  the  nat- 
uralist; Frescott.  the  historian;  Rodenbach.  die 
Belgian  statesman :  Fawcett,  the  English  states- 
man- and  Gore,  United  States  senator  Crom 
Oklahcnna.  The  muncs  of  Dr.  Howe,  Dr.  Uoon, 
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and.  Dr.  Wait  will  ahva^B  be-  associated  in 
Atnerica  with  llw  dcveloBinent  o£  methods  fAr 
teaching  blind  children.  They  did  a  great  wortc 
in  tfaig  field  of  education. 

The  line  alphabets  which  were  used  (or  many 
rears  in  nvine  instruction  to  the  blind  have 
been  abandoned.  The  point  systems  have  ocroe 
into  Keneral  use.  These  are  Imown  as  'braille* 
The  base  is  a  cell  of  six  points.  The  character! 
uaed  are  made  by  various  carabinations  of  these 
six  points ;  .63  characters  are  used-  Thesechar^ 
acters  each  reivrcsent  a  letter,  a  mark  of  punc- 
tuation or  a  contraction  stancUng  for  senrerai 
ieltets.  The  system  is  named  after  its  author, 
Lewis  Brailte,  who  devised  it  in  1825.  There 
has  been  a  long  controversy  between  teachers 
of  the  Mind  as  to  whether  the  braille  system  or 
certain  modifications  devised  by  American 
teadiers  is  the  better.     There  appears  to  be  no 

Kat  fundamental  difference  in  these  systems, 
e  American  modificatiou  of  the  system  differs 
from  the  other  simply  in  the-  asstgnnent  of  the 
letters  to  the  various  combinations.  The  Amer- 
ican idea  was  that  such  letters  as  E,  O,  R.  S,  T, 
which  occur  most  frequently  in  words,  should 
be  made  with  tlie  fewest  dots.  One  of  die  most 
noted  teachers  of  the  blind  states  that  the  New 
Yoric  point  differs  from  braille  by  its  characters 
beins  fwo  points  hi^  and  three  wide  instead 
of  three  pomts  high  and  two  wide.  This  autbor 
states  that  while  the  New  York  point  systetn 
has  matiy  advantages,  it  has  many  diradvantajna. 

Uost  attentjon  in  the  education  of  the  blind 
bas  been  given  to  the  education  of  Uind  chil- 
dren.  AJt£ottgh  the  great  majority  of  the  bliiid 
become  so  after  reaching:  20  years  of  age,  there 
bas  been  an  apparent  ne^ect  in  the  education 
of  the  adult  blind.  Various  orgaiuzaiions  have 
been  farmed  in  recent  years  which  are  giving 
the  needs  of  the  adult  blind  special  attention. 
State  contnmsions  have  been  organized  by  Ieeis>- 
lative  authority  in  certain  States  sup^rted  by 
State  funds,  to  provide  for  the  education  of  the 
adult  blind.  In  some  instances,  as  in  New  Yorl:, 
the  commission  makes  provision  for  home  teach- 
ers. Under  this  method  a  teacher  goes  fr«n 
home  to  home  and  gives  instruction  to  the 
blind  adult  in  his  home. 

A  poioit  factor  in  the  education  of  the 
blind  adult  is  the  work  done  through  libraries. 
In  March  1896  a  library  section  for  the  blind 
was  incorporated  in  the  New  York  State 
Librao*.  In  the  same  year  the  Detroit  Public 
Library  selected  110  valumea  and  made  these 
available  for  the  blind  of  the  city.  The  Libraiy 
of  Congress  at  Washin^on  established  a  read- 
ing-room for  the  blind  in  1879.  There  are  now 
(1918)  about  70  libraries  maintaining  divisions 
which  contain  embossed  type  books  which  are 
circulated  among  (he  blind  people. 

Crippled  Children. —  It  was  not  retarded 
necessary  to  provide  separate  schools  for  crippled 
children  until  many  years  after  schools  had 
been  founded  for  the  other  types  of  physically 
handicapped  children.  In  recent  years  the  num- 
ber of  crippled  children  has  increased,  owing 
to  the  prevalence  of  tuberculosis  and  infantile 
paralysis  and  to  other  causes. 

In  1832  Bavaria  established  at  Munich  the 
first  institution  in  the  world  for  the  education 
of  crippled  children.  Up  until  1890  only  five 
institutions  had  been  established  in  the  United 
States.  Three  of  these  were  in  New  York  city 
and  two  in  Philadelphia.    Since  1890,  31  institu- 


tions for  the  education  oi  crippltd  children 
have  been  established  in  this  country. 

Children's  hospitals  and  orthopedic  insti- 
tutions have  been  .organized  frooi  private  ouir 
tributions  for  the  treatment  of  crippled  childrea 
In  many  of  these  institutions,  provision  has  been 
made  for  their  instruction  during  the  perkid  of 
time  they  have  been  under  treatment  therein. 
In  Massachusetts,  New  York,  Nebraska  and 
Minnesota  Slate  hospitals  have  been  established, 
and  graded  schools  maintaiDied  by  tlie  State  in 
connection  with  such  in^tutions.  However 
the  means  afforded  for  the  education  of  this 
type  of  unfortunate  children  ai%  not  adequate 
to  provide  for  the  treatment  and  the  education 
of  the  crippled  children  of  the  country.  There 
is  a  large  class  of  these  children  whose  parents 
cannot  afford  to  meet  the  expense  of  their  main- 
tenance in  private  institutions,  and  whose  educa- 
tion is  being  neglected.  Many  crippled  children 
who  are  physically  able  have  always  attended 
the  public  schools.  A  crippled  child,  possessing 
his  mental  faculties  and  being  physically  able 
to  attend  school,  will  make  belter  progress  by 
associating  with  normal  children  than  by  at- 
tending a  special  institution.  In  many  of  the 
large  cities  of  the  country,  special  schools  are 
maintained  by  the  municipality  and  in  some 
cases  in  co-operation  with  contributed  funds, 
for  the  education  of  this  type  of  children.  In 
other  cities,  the  public  school  authorities  set 
apart  rooms  in  the  public  school  buildings  for 
the  purpose  of  providine  educational  facilities 
for  these  crippled  children.  Each  city  and 
school  district  in  the  State  of  New  York  in 
which  there  are  10  or  more  crippled  children  is 
obli^aicd,  under  the  law  of  1917,  to  establish  a 
special  class  and  to  provide  instruction  adapted 
to  the  mental  attainments  of  the  children  and 
to  their  physical  condition.  In  a  city  or  district 
in  which  there  are  less  than  10  of  these  children, 
the  school  authorities  are  authorized  to  con- 
tract with  the  board  of  education  of  another 
city  or  district,  or  with  an  established  institu- 
tion in  the  State,  for  the  education  of  such 
children. 

The  cities  of  Chicago,  Cleveland,  Boston  and 
New  York  maintain  day  school  buildings  which 
have  been  designed,  constructed  and  equipped 
with  special  reference  to  the  needs  and  comforts 
of  crippled  children.  These  buildings  are  not 
all  of  the  same  type,  but  in  them  will  be  found 
such  conveniences  as  inclines  and  elevators  in- 
stead of  stairways,  movable  chairs  instead  of 
desks,  rubber  or  cork  floors  and  handrails  at 
low  levels.  Special  chairs  and  seats  accommo- 
dated to  the  physical  defects  of  the  children, 
couches,  air  cushions,  folding  chairs,  blankets, 
sweaters,  etc.,  are  also  provided.  The  Crippled 
Children's  East  Side  Free  School  of  New  York 
city  accommodates  200  and  is  the  largest  in- 
stitution of  the  kind  in  the  country. 

Provision  mnst  be  made  for  taking  these 
children  from  their  homes  to  the  schools  and 
for  returning  them  to  their  homes.  "They  can- 
not, of  course,  return  home  at  the  nopn  hour 
and  it  is  necessary,  therefore,  to  provide  Inncli- 
eon  for  them.  TTte  transportation  and  the  lunch- 
eon are  items  of  additional  expense  to  the  main- 
tenance of  these  schools.  In  most  cities  the  cbU- 
dren  are  taken  to  and  from  the  schools  which 
they  attend  in  large  omnibuses  drawn  by  horses. 
The  tendency  now  is  to  change  to  the  auto-bus. 
The  seats  in  the  buses  used  f^r  this  puipose  a: 
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constructed  to  meet  the  physical  defects  of  the 
children.  Attendants  accompany  all  buses  to 
sec  that  the  children  are  properly  taken  in  and 
out  of  the  buses,  the  school  buildings  and  their 
homes  and  that  they  have  safe  transportation. 

In  the  larger  cities,  where  rooms  in  the 
public  school  buildings  are  set  apart  for  these 
children,  an  orthopedic  surgeon  or  a  nurse  is 
provided  to  ^ve  such  special  treatment  to  the 
children  as  may  be  needed.  The  city  of  New 
York  maintains  60  schools  or  classes  for  the 
crippled  children  of   that  municipality. 

Those  children  who  are  suffering  from  bone 
tuberculosis  should  be  segregated  from  the 
other  children  and  provision  should  be  made  for 
their  maintenance,  if  possible,  in  a  separate 
building.  Open-air  schools  should  be  estab- 
lished for  all  children  of  this  type. 

All  these  different  agencies  for  the  educa- 
tion of  the  crippled  children  still  fail  to  pro- 
vide facilities  for  some  of  these  unforttmate 
children.  There  are  many  children  who  are  so 
badly  crii^led  that  they  are  prevented  from 
attending  — -•■'■■••i — '  —  —' — '-   — —  —••^  -" 
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who  visits  them  at  home.  To  meet  the  needs 
of  these  children  it  is  proposed  in  New  York 
city,  through  funds  provided  by  the  Associa- 
tion of  Public  School  Teachers,  to  employ 
visiting  teachers  who  will  go  among  the  homes 
of  the  children  and  given  them  instruction. 

Through  private  funds  provision  is  made  by 
some  of  the  organized  institutions  for  the  care 
and  education  of  crippled  children  whereby 
such  children  are  given  an  opportunity  to  spend 
a  few  weeks  in  trie  country.  Summer  homes 
have  been  established  for  this  purpose  by  some 
of  these  inslitutions  in  New  York,  Baltimore 
and  other  cities. 

The  work  in  these  special  classes  for  crippled 
children  is  based  upon  that  of  the  regular  ele- 
mentary school  work  of  the  city  in  which  the 
classes  are  organized.  This  work  includes  a 
large  amount  of  handwork  such  as  basketry, 
weaving,  sewing,  etc  Only  in  exceptional  cases 
is  there  an  effort  made  to  carry  the  pupils  be- 
yond the  elementary  grades. 

This  movement  of  recent  years  to  provide 
special  classes  in  the  public  schools  and  home 
teachers  tor  those  unable  to  go  to  school,  thus 
making  an  elementary  education  accessible  for 
all  the  physically  handicapped  children  of  the 
country  and  at  the  same  lime  affording  them 
the  associations  and  influences  of  home  life,  is 
a  manifestation  of  the  broad,  humane,  demo- 
cratic spirit  of  the  philosophy  upon  which 
American  public  education  is  founded. 

Thomas  K  Finegait, 
Deputy   Comtniisioner    of   Education   and   Af- 
ttstant  Cotnmijiiotier  for  Elementary  Educa- 
tion, State  Department  of  Education,  Albany, 
N.  Y. 

EDUCATION  OF  TEACHERS.  Sec 
Teachebs,  Professional  Thaiminc  of. 

EDUCATION  IN  THE  UNITED 
STATES.  Every  nation  has  its  social  ideals 
and  believes  in  the  maintenance  of  those  ideals. 
Education  is  the  instniment  by  means  of  which 
a  nation  hopes  to  realire  its  ideals.  Because 
different  nations  have  different  ideals,  there  ex- 


ist different  systems  of  education.  In  Europe 
the  ideals  are  the  resultants  of  historic  forces. 
Society  has  developed  in  strata  and  the  classes 
in  control  of  the  destinies  of  the  various  na- 
tions believe  in  the  maintenance  of  these  strata. 
As  an  individual  is  bom  into  a  class  of  society 
his  education  is  organiied  chieSy  to  fit  him  for 
the  various  vocations  of  that  class.  This  con- 
ception of  education  has  been  suoceseful^ 
maintained  not  only  because  of  the  oi^ianiza' 
tion  of  society  into  castes,  but  because  of  the 
relative  stability  of  the  population.     Most  pco- 

file  live  in  the  community  in  which  their  parents 
Lved  and  it  is  natural  for  their  children  to  take 
up  the  vocation  of  their  parents.  These  two 
factors  explain  to  a  great  extern  the  remarkable 
success  of  the  industrial  education  movement 
in  Germany.  Neither  diiTerence  in  political 
ideals  nor  in  the  age  of  a  national  system  of 
education  seems  to  affect  this  attitude  toward 
education.  Prussia  with  its  autocratic  concep- 
tion of  government  and  its  century-old  syMem 
of  education,  is  but  little  more  representative 
of  this  type  of  education  than  is  England  which 
is  organized  politically  as  a  democracy  and 
which  develoi)ed  a  national  system  of  education 
but  a  generation  ago. 

Theory  of  Sducmtloti  in  the  United  States. 
—  The  theory  upon  which  education  is  organ- 
ized in  the  United  Stales  is  the  very  opposite  of 
that  which  holds  in  Europe.  There  arc  as  yet 
no  castes  here  and  few  parents  are  content  to 
have  their  children  continue  in  the  *Btati(«i*  in 
life  in  which  tbty  were  bom.  For  the  first 
time  in  history  there  is  an  atttmpt  made  to 
realixc  the  educational  ideal  portrayed  ln>  Plato 
in  bis  'Republic,'  viz:  That  every  individual 
should  be  doing  that  in  life  for  which  he  is 
best  fitted;  that  education  should  be  so  organ- 
ized as  to  discover  for  what  the  individu^  is 
best  fitted,  and  then  to  provide  him  with  the 
proper  and  necessary  training,  liiis  is  done. 
It  must  be  admitted,  crudely  and  haltingly,  but 
the  American  democracy  is  practically  tne  only 
great  state  in  which  there  exists  an  educational 
ladder  reaching  from  the  kindergarten  to  the 
university,  in  which  all  parts,  elementary,  sec- 
ondary and  hi^er,  are  so  articulated  that  an 
individual  may  freely  pass  from  one  to  the 
other.  In  the  European  sj^tems  of  education 
only  elementary  education  is  free  and  it  does 
not  articulate  with  secondary  education.  The 
elementary  school  carries  the  child  to  12  or  14, 
giving  bim  a  roundedelementary  education.  The 
secondary  school  begins  at  nine  and  commences 
to  teach  subjects  not  considered  in  the  element- 
ary school,  such  as  mathematics  and  foreign 
languages.  Even  should  a  child  of  the  masses 
when  he  completes  the  elementary  school,  then 
have  the  amlntion  and  money  to  continue  his 
education,  he  would  be  unprepared  to  enter  the 
secondary  school.  There  is  nothing  for  him  to 
do  but  to  enter  one  of  the  vocational  schools 
for  training  in  some  trade  or  industry.  And 
that  is  what  is  expected  of  him.  The  American 
democracy  is  by  no  means  perfect  in  all  its  as- 
pects; but  as  far  as  education  can  accomplish  it. 
It  aims  to  give  every  individual  the  opportunity 
to  make  the  most  of  his  native  abilities  and  to 
assume  the  place  in  society  which  his  abilities 
justify.  This  was  not  always  so.  and  to  uit- 
derstand  the  American  system  of  education  as 
it  exists  to-day  it  is  necessary  to  make  a  brief 
survey  of  its  development  since  calonial  time*. 


rioogic 


BDUCATION  IN  THE  UNSTBD  STATES 


History  of  Bducation  in  the  United  States. 

—  The  Reformation  principle  that  the  individual 
should  be  guided  in  life  by  the  Bible  had  as  an 
educational  corollary  that  he  should  at  least  be 
taught  to  read  it  Where  the  Reformation  was 
chiefly  a  religious  movement  and  was  carried  to 
logical  conclusions,  the  effect  upon  the  devel- 
opment of  universal  education  was  quite  direct: 
but  where  the  Reformation  was  political  ana 
ecclesiastical  rather  than  reli^ous,  and  halting 
rather  than  thorough,  the  attitude  toward  edu- 
cation was  one  of  comparative  indifTerence  and 
neglect.  The  former  condition  was  true  wher- 
ever Calvinism  prevailed,  as  in  the  Netherlands, 
Scotland  and  among  the  Puritans  in  England 
The  latter  condition  was  true  in  England  gen- 
erally, where  the  Anglican  Church  was  in  the 
nature  of  a  compromise.  The  United  States 
was  settled  in  the  17th  century  when  religious 
antagonisms  were  most  bitter  and,  moreover, 
it  was  largely  settled  by  groups  of  people  who 
fled  from  Europe  becahse  of  rehgious  persecu- 
tion and  because  of  their  desire  to  worship  in 
their  own  peculiar  way.  The  kind  of  educa- 
tional system  that  would  be  established  in  any 
part  of  the  new  land  would  be  determined 
chiefly  by  the  kind  of  religious  opinions  held  by 
tile  people  settling  there.  We  find  three  fairly 
■distinct  types  of  education  developing  in  the 
colonies : 

1.  The  Selective  Tipe  prevailed  in  the  south- 
ern colonies  where  distinctions  of  classes  de- 
veloped and  the  Anglican  Church  was  estab- 
lished. The  gentry  employed  tutors  for  their 
own  children  or  sent  them  to  England  to  be 
educated.  They  were  not  only  not  interested  in 
the  education  of  the  masses  who  were  in  many 
instances  indentured  servants  and  convicts,  but 
ttelieved  solely  in  the  system  of  apprenticeship 
as  a  preparation  for  the  trades  which  were  to 
be  the  liie-woric  of  these  lower  classes.  Hence, 
down  to  the  Revolution,  the  character  that  was 
early  impressed  upon  education  in  the  southern 
colonies  remained,  i.e.  fair  provision  for  sec- 
ondary education  througli  tne  voluntary  and 
haphazard  estabUshment  of  Latin  schools,  and 
little  provision  for  elementary  instruction  be- 
yond the  system  of  apprenticeship. 

2.  The  Paroehical  School  Type  prevailed  in 
the  middle  colonies.  These  colonics  were  set- 
tled chielly  by  various  Calvinistic  sects  like  the 
Dutch  Reformed  in  New  York  and  the  Presty- 
terians  in  New  Jersey,  or  by  other  sets  of  the 
advanced  Protestant  type,  like  the  Quakers  and 
Uennonites  of  Pennsylvania.  Thejt  all  believed 
in  the  need  of  everyone  to  read  the  Bible,  and 
all,  therefore,  favored  elementary  education. 
But  as  each  sect  denied  the  efficiency  of  any 
Other's  way  to  salvation,  this  elementary  edu- 
cation took  the  form  of  parish  schools  attached 
to  the  church.  In  all  the  middle  colonies  in 
addition  to  the  parochial  schools  for  elementary 
education  there  existed  ■grammar^  schools  for 
secondary  education. 


more  homogeneous  than  in  any  other  part  of 
the  country.  There  was  little  distinction  of 
classes  among  them  as  in  the  southern  colonies 
and  there  was  no  distinction  of  sects  as  in  the 
middle  colonies.  They  were  mostly  of  the 
middle  class  socially,  were  generally  well  edu- 


-Genevan  principle  of  the  church-state  form 
of  government.  Holding  firmly  to  the  necessity 
of  everyone  being  able  to  read  the  Bible,  the 
General  Court,  i.e.,  the  legislature  of  Massa- 
chusetts, passed  the  famous  law  of  1647  by 
which  'the  Puritan  government  of  Massachu- 
setts rendered  probably  its  greatest  service  to 
the  future."  The  law  provided  that  every  town 
that  contained  50  families  should  maintain  an 
elementary  school  and  a  town  that  had  100 
families  should  maintain  in  addition  a  "gram- 
mar* school  to  fit  the  youth  for  the  university. 
The  religious  motive  that  prompted  the  law  IS 
stated  in  the  preamble,  namely,  to  prevent  'that 
old  delude  r,  Satan,  keeping  man  from  a 
knowledge  of  the  Scriptures.'  Unfortunately, 
subsequent  develoiunents  resulted  in  the  de- 
cline of  education  in  New  England  and  the 
decay  of  the  town  school.  The  chief  cause 
was  the  spread  of  population  into  unsettled 
regions  and  the  attainment  of  local  govern- 
ment by  districts  within  the  town.  The  houses 
of  the  early  settlers  were  clustered  around  the  ' 
meeting  house  of  the  town,  partly  for  belter 
protection  against  Indians  and  partly  because  of 
religious  devotion.  As  religious  fervor  de- 
creased in  the  18th  century  and  fear  of  the 
Indians  passed  away  with  their  diminution  in 
nnmbers,  settlers  moved  into  parts  of  the  town 
that  were  inaccessible  to  the  town  school  or 
they  moved  into  entirely  new  regions  that  had 
no  town  school.  Hence  arose  the  "district* 
school,  which  could  afford  only  a  poor  teacher 
who  •kept"  school  a  few  months  in  the  year. 
In  all  the  colonies  the  colleges  that  had  been 
founded,  such  as  Harvard  and  Yale  in  New 
England,  Columbia,  Princeton  and  Pennsylvania 
in  the  middle  colonics  and  the  College  of  Wil- 
liam and  Mary  in  Virginia,  supplied  the  higher 
education  needed  by  the  members  of  the 
learned  professions. 


THE  PEBion  OF  T 
The  Revolution  had  both  a  bad  and  a  good 
effect  upon  education.  The  war  bankrupted  not 
only  the  central  government,  but  many  of  the 
state  governments.  The  British  fleet  had 
destroyed  colonial  commerce;  its  blockade  had 
brought  industry  to  a  standstill  and  thousands 
were  reduced  to  poverty.  In  hard  times  educa- 
tion is  generally  one  of  the  human  activities 
that  is  first  to  suffer.  Moreover,  other  obstacles 
to  the  development  of  a  national  system  of  free 
schools  existed.  (1)  One  was  the  practice  of 
granting  public  moneys  to  private  schools.  This 
practice  was  general  throughout  the  colonies 
but  can  be  best  illustrated  in  connection  with 
the  academy  movement.  The  decadence  of  the 
town  school  and  of  the  Latin  grammar  school 
in  New  England  due  to  the  growth  of  the  dis? 
trict  school  was  much  hastened  Iqj  the  poverty 
resulting  from  the  Revolution.  But  this  well- 
to-do  classes  would  not  let  their  children  go 
without  secondary  instruction  and  the  policy 
was  inaugurated  of  establishing  private  second- 
ary schools  called  academies.  Though  these 
academies  were  private  corporations,  through 
the  influence  of  their  supporters  they  were 
usually  able  to  secure  subsidies  of  public  moneys 
either  from  the  State  government  or  the  towns. 
They  perfonned  a  splendid  service,  for  they 
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rnts  and  introduced  modern  subjects  IScc 

English  Ikerattire  and  science.  Bat  diey  were  paj 
jchools  and  hence  not  open  to  the  ctiildren  of 
the  masses;  ihey  withdrew  the  attention  of  the 
influential  people  from  public  education,  just 
trfaen  it  was  most  needed;  and  they  created 
vested  interests  which  were  often  opposed  to 
public  interests.  When  one  considers  that  by 
1840  Massachusetts  alone  had  50  such  private 
academies  subsidized  with  public  funds  and  that 
the  movement  had  spread  throughout  the  coun* 
try,  one  <an  realize  the  extent  to  which  they 
were  a  hindrance  to  the  growth  of  public 
secondary  schools.  (2)  A  second  obstacle  to  the 
development  of  a  system  of  free  public  schools 
was  the  existence  of  sectarian  religious  jeaU 
onsy.  Nearly  all  the  sects  opposed  a  movement 
which  would  prevent  the  teaching  of  their  own 
peculiar  form  of  religion  and  which  would  also 
render  valueless  the  school  property  which  they 
had  accumulated.  (3)  A  third  obstacle  was  th« 
prevalence  of  the  idea  of  pubhc  education  as 
pauper  education.  The  idea  that  free  schools 
were  only  for  the  poor  prevailed  generally 
throughout  the  country  south  of  New  England. 
(4)  Another  obstacle  was  the  claim  that  the 
public  school  was  based  upon  an  undemocratic 
principle,  that  it  was  unjust  to  compel  people 
without  children  to  pay  for  a  service  from 
which  they  received  no  bene&t,  or  to  compel 
parents  who  sent  their  children  to  private 
ichools  to  pay  for  the  education  of  other 
people's  children.  This  view  explains  the 
•permissive"  legislation  of  the  early  decades  of 
the  19th  century  by  which  local  areas  were  per~ 
tnitted  to  decide  how  much  support  they  would 
give  to  public  schools.  For  example,  in  1831  an 
act  was  passed  bv  the  legislature  of  Indiana 
which  permitted  the  voters  of  school  district* 
into  which  the  counties  were  divided  to  decide 
the  amount  of  local  tax  to  be  levied  for  the  sup- 
port of  public  schools.  But  the  act  contained 
the  proviso  *no  person  should  be  liable  for 
taxation  who  does  not  or  does  not  wish 
to  participate  in  the  benefits  of  the  school 
fond." 

But  if  there  existed  numerous  obstacles  to 
the  development  of  a  system  of  free  public 
education,  there  developed  counter  movements 
stimulating  its  development.  (1)  The  principles 
of  liberty  and  equality  for  which  the  Revolution 


lief  in  the  need  of  universal  education  to  realize 
tiiose  principles  and  that  order.  With  the 
opening  up  of  the  West  there  developed  a  con- 
dition of  society  in  which  social  influence,  reli- 
E'ous  afliliation  and  wealth  counted  for  mudi 
ss  tiian  in  the  East.  (2)  Moreover  the  Fed- 
eral government,  ever  before  the  afloption  of 
the  Constitution,  adopted  a  policy  the  influence 
of  which  in  the  devolopment  of  American  edu- 
cation cannot  be  overestimated.  The  northern 
territory  which  had  been  ceded  to  the  Federal 
government  by  the  various  Stales  claiming  parts 
of  it  and  from  which  the  States  of  Ohio, 
Indiana,  Illinois,  Michigan  and  Wisconsin 
were  carved,  was  organized  under  the 
famous  Ordinance  of  1787.  In  accordance 
with  the  provisions  of  that  act  the  entire 
territory     was     divided     into     townships     six 


miles  square,  and  of  the  36'  sections  into 
which  eadi  town  was  subdividod,  section  16 
was  reserved  for  the  support  of  public  schoob. 
Moreover,  two  whole  townships  were  reserved 
for  the  support  of  a  Stale  university.  This 
admirable  policy  was  continued  in  all  the  ter- 
ritory secured  by  the  United  States  through  pur- 
chase or  coaquesL  (3)  The  introduction  from 
England  of  Lancaster's  system  of  monitorial 
teaching  whereby  one  teacher  with  the  assist- 
ance of  older  pupils  (monitors)  could  instruct 
hundreds  of  children  was  one  of  the  gj-eatest 
stimuli  to  the  establishment  of  public  school 
systems,  because  iU  cheapness  was  influential  in 
securing  appropriations  from  legislatures  for 
the  establishment  of  public  schools.  (4)  The 
infant  school  movement  and  the  Simday  school 
movement  were  also  steps  in  the  direction  of 
accustoming  people  to  think  of  education  for  alL 
Though,  as  tne  result  of  the  interplay  of  these 
opposing  influences,  education  was  everywhere 
becoming  less  aristocratic  and  sectarian  and 
more  democratic  and  secular,  the  advent  of  a 
public  school  system  came  only  as  the  result  of 
a  great   awakening. 

THE  PUBLIC   SCHOOL  BEVTVAL. 

Massachusetts  established  its  State  Board 
of  Educatjon  in  1S37  and  Horace  Mann,  with 
wtiosQ  naDM  the  public  school  revival  is  in- 
separably associated,  was  made  its  first  sec- 
retary. As  a  result  of  his  12  year)  of  service 
in  that  position  and  by  means  of  his  annual 
reports,  his  Common  School  JounuU  and  his 
«peftking  tours  throughout  the  State,  he  was 
able  to  secure  reforms  in  d»c  public  school  sys- 
tem of  Massachusetts  which  were  little  less 
than  amaxing  in  their  extent  and  value.  These 
included  the  estabtidunent  of  normal  sdiools 
for  the  proper  training  of  teachers,  the  exten- 
sion of  the  achooL  year  by  •  month,  the  gradual 
substitution  of  the  public  hi;^  school  for  the 
private  academy,  the  doublittg  of  appropriations 
for  public  education,  the  increase  in  pay  for  the 
teachers  by  more  than  50  per  cent  and  the 
adoption  of  new  a^^cie*  for  improving  the 
efhciency  of  instrtiction  such  as  teau^hers'  insti- 
tutes and  school  librvies.  These  admirable 
reforms  were  not  secured  withont  bitter  oppo^- 
tion  from  conservative  schoolmasters  and  sec- 
tarian religious  interests.  But  the  movement 
spread  to  other  States  and  under  the  leadership 
of  Henry  Barnard  of  Connecticut,  David  Page 
of  New  York;  and  a  number  of  enthusiastic 
educators  in  the  Middle  West,  by  tile  close  of 
Reconstruction  it  had  resulted  in  all  the  States 
of  the  North  organizing  a  public  educational 
system  providing  free  elementary  and  secondary 
education  and  in  many  States  hither  education 
also.  In  the  South,  the  principle  upon  whidi  the 
movement  was  based  was  adopted  bnt  its  real- 
ization was  ddayed  by  the  deidorable  cmidi* 
tions  resulting  from  the  CivH  War. 

A  NfUionai-  Syjteni  of  Education.— Tbt 
period  since  Reconstruction  has  been  one  of  edu- 
cational expansion.  In  the  newer  western  Stales 
sectarian  jealottsy  and  the  conception  of  free 
putdic  education  as  fit  only  for  those  who  could 
not  pay  tuition  fees  never  appeared  and  the  first 
constitution  of  each  of  those  States  provided 
for  a  complete  system  of  free  education  extend- 
ing from  the  elementary  school  to  and  includ- 
ing the  universi^.    Eveiywliere  die  prindpte 
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of  nni&MKm  and  cenUalKStion  won  out  This 
victory  for  coitralizad  State  coDtroI  was  due  to 
a  great  many  causes,  but  chief  amonK  them 
were  the  following:  (1)  The  apjiropriation  by 
this  Federal  govenunent  of  millioas  of  ^aiea  o£ 
land  directly  to  the  State  far  the  sujfoit  of 
elementary  schools  and  o£  hielier  institutions 
for  agricultural  and  technical  education.  (2) 
The  distrlhution  of  State  mon^s  by  the  State 
educational  department  to  the  local  geographi- 
cal areas,  provided  the  lalter  -^'oula  meet  re- 
quirements laid  down  by  the  former.  (3)  The 
unilyiog  and  standardizing  influence  of  the 
State  university  into  whose  hands  the  control 
of  sccoiidary  education  has  in  some  States  been 
placed  (4)  The  growing  faith  of  the  American 
people  in  public  education  to  solve  the  political 
social  and  economic  problems  which  confront 
them  and  hence  the  necessity  that,  it  should 
be  ceiltralized  in  order  to  be  efiiciciit. 

In  a  Federal  state  like  the  United  States, 
each  State  has  exclusive  control  of  its  educa- 
tional affairs  and  the  question  naturally  arises 
whether  there  exists  in  the  United  States  a 
national  system  of  education.  The  Federal 
Constitution  adopted  in  1?B9  makes  no  mention 
of  education,  thai  being  one  of  the  gpvcrnmen- 
tal  activities  reserved  to  the  States.  But  the 
policy  of  the  central  government  ever  since  its 
organization  has  been  to  assist  the  extension 
and  development  of  education  in  every  way  pos- 
sible. It  has  done  this  in  two  chief  ways.  (1) 
By  means  of  gifts  of  land  to  the  several  States 
for  educational  purposes.  This  has  aiiiounted  to 
81,064,000  acres  with  an  original  value  of  $1Q3,- 
000,000  for  elementary  schools  alone  and  14,- 
?7S, 475  acres  for  hi^er  education.  In  addition 
to  this  munificent  gift  the  National  government 
by  ad  of  Congress  in  188?  providetTfor  a  per- 
petual appropriation  of  $13,000  a  year  for  each 
agricultural  experiment  station  connected  with 
a  State  agricultural  college  and  by  the  Act  of 
1890  appropriated  $25,000  a  year  to  each  of  the 
colleges  themselves.  (2)  By  means  of  the 
Bureau  of  Education  established  in  1867  by  act 
6f  Congress  largely  through  the  efforts  of 
Henry  Barnard  "ror  (he  purpose  of  collecting 
such  statistics  and  facts  as  shall  show  the  con- 
dition and  progress  of  education  in  Ihe  several- 
Stales  and  Territories  and  of  diffusingsuch  in- 
formation respecting  the  organhation  and 
management  of  school  systems  and  methods  of 
teathiiig  as  shall  aid  the  people  of  the  United 
States  in  the  cEtablishmetit  and  maintenance  of 
evident  school  systems  and  otherwise  promote 
the  cause  of  education  thix}u^otit  the  country.'" 
Barnard'  became  Ac  first  United  States  Com- 
missioner of  Education  and  organiaed  the.' 
Bureau  Upon  the  lines  along  which  it  has  ever 
since  been  administered.  The  Bufeau  baa  no 
control  over  the  educaticmal  pcdicies  of  the 
States  and  must  work  entire!}^  through  the 
force  of  suggestion  and  exposition.  But  by 
means  of  its  collection  of  statistics,  its  com- 
parison of  syst«mS)  domestic  and  foreign,  ita 
description  and  evaluation  of  exi>eriR)entsrn  edu- 
cation, it  has  wielded  an  enormous  influence  in 
securing  improvements  simultaneously  through- 
out the  country  and  unifying  the  State  systems 
of  education.  It  is  relevant  here  to  mention 
that  the  great  confidence  everywhere  displayed 
in  the  work  and  recommendations  of  the 
Bureau  is  due  to  a  great  extent  to  the  splendid 
personal  and  professional  influence  of  Pr.  Wil- 


liam T.  Harris  who  was  CoBUUWioner.  fraa 

1^  to  1906. 

Another  unifying^  influence  upon  educatum  in 
the   United  States  is  the   National  Education 


_.  ..  all  parts  of  the  educational  system^  ele- 
mentary, secondary,  higher  and  professional. 
The  meeting  of  the  association  which  are  held 
alternately  in  the  East  and  the  West  provide  an 
opportuni^  for  exchange  of  opinion  upon  the 
results  of  eduQational  experiments,  for  the  put- 
ting furth  of  new  ideas  upon  organization,,  ad- 
ministration, curricula  and  discipline  and  for 
decision  as  to  the  policies  and  prmciples  which 
shall  guide  the  teachers  of  the  country  in  their 
efforts  to  promote  the  public  welfare.  One  of 
the  most  elhcienl  contributions  of  the  uso- 
ciatSori  to  educational  progress  consists  in  the 
reports  made  on  narticular  problems  by  specid 
committees  which  have  studied  them  in  the 
interim  between  annual  meetings.  The  report 
of  the  Committee  of  Fifteen  has  become  the 
basis  of  the  course  of  study  for  elementary 
schools  in  every.  State  of  the  Union  and  the 
report  of  the  Committee  of  Ten  similarly  for 
high  schools.  It  can  be  readily  understood  why 
M  the  result  of  the  influence  of  a  nun^r  of 
agencies,  chief  among  which  are  the  H'ational 
Educational  Association  and  the  Bureau  of 
Education,  there  exists  iti  the  United  States  a 
tndy  national  system  of  education.  In  their 
general  features  and  in  many  of  their  details 
the  State  systems  of  education  show  a  remark- 
able resemblance.  A  comparison  of  the  cur- 
riculum of  a  city  school  system  in  the  East  with 
one  in  the  West  or  North  or  South  wouM 
*how  almost  an  identity.  Where  differences 
exist  it  is  usually  due  to  the  willingness  of 
progressive  communities  to  undertake  experi- 
ments which,  if  they  turn  out  successful,  will 
be  rapidly  imitated  by  other  communities. 

SUFPORI   OP   SCHOOLS. 

Tlie  mtmificence  of  the  support  ^ven  to 
public  education  in  the  United  States  is  as  mat 
a  source  of  amazement  to  foreigners  as  it  b  of 
gratification  to  AnteiicansL  We  have  nlrea^ 
ocscribcd.  the  pienerosity  of  the  Federal  gov- 
ernment to  this  activilyj  but  the  lar^  sinis 
given  by  it  are  small  in  comparison  to  the 
amounts  raised'  for  it  by  local  and  State  taxa- 
tion. The  major  part  of  the  money  devoted  to 
education  is  raised. by  local  taxation  and  arer- 
ages  from  20  to  25  per  cent  of  the  total  amount. 
What  this  meaas  for  the  cause  of  education  is  ' 
made,  clear  when,  one  learos  that  the  a|>pro- 
priatioD  for  school  purposes  by  the  municipal 
government  of  New  York  cily  in  1916  was. 
$42,000,000.  The  gute  government  adds  to  the 
local  appropriationa  grants  for  a  variety  ^f 
purposes  provided  the  joCaUtics.  maintaui 
standards  demanded  by  the  State.  Department 
of  Education,  la  the  taee  of  New  York  ^te 
this  amounted  in  1912  to  pver  $5,0OOJ)0O,  distrih- 
uted  in  such  a  way  that  poor  or  soiaU  dis-, 
tricts  receive  an  fldvWitage  over  targe  and 
wealthy  ones,  and  New  York  State  is  no  more 
generous,  in  this  respect  proportionally  than 
other  northern  Sutes,  What  the  total  amount 
spent  for  public  educ^iiHi  in  any  year  is  would' 
DC  diliicuh  to  sa^  accurately,  because  uniform 
standards  of  estimating  cpsts  have  not  been 
adop^d  by  all  States  or  Ibcalitiet,  eg,,  Sptat. 
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local  aMas  tnchide  interest  on  boods  and  others 
do  not  But  according  to  the  reports  of  the 
United  States  Bureau  of  Education  (from 
which  all  statistics  appearing  in  this  article  have 
been  taken)  the  total  estimated  cost  of  educa- 
tion in  the  United  States  for  1914  was  $794,- 
459,968.  What  is  undoubtedly  true  is  that  there 
has  been  a  remarkable  increase  in  the  cost  of 
education  during  the  past  two  decades,  amount- 
mg  according  to  conservative  estimates  to  100 
per  cent.  This  has  been  due  not  only  to 
the_  high  cost  of  buildings  and  equipment  and 
to  increase  in  salaries,  but  to  improvements  in 
school  organization  and  eguipment  to  which  we 
must  now  turn     


EDUCATIONAL  ORCANIZATIOM. 

There  were,  in  1914,  19,561,292  children  in 
the  elementary  schools,  of  which  17.934,982  were 
in  public  schools.  The  school  curriculum  under 
which  these  children  are  taught  is  practically 
the  same  everywhere  in  the  United  States.  The 
elementary  school  maintaius  a  course  of  eight 
years  preceded  in  many  cities  and  towns  by  a 
year  in  the  kindergarten.  The  child  usually 
enters  the  elementary  school  at  six  and  ^radu-^ 
ates  at  14,  if  he  passes  through  accordwg  to 
rule.  But  careful  studies  of  elementary  educa- 
tion made  by  experts  during  the  past  decade 
have  demonstrated  the  existence  of  excessive 
retardation  and  elimination  of  pupils.  This  dis- 
covery has  resulted  in  two  movements  which 
are  gaining  in  strength  daily.  One  is  a  change 
in  the  subject  matter  of  the  elementary  school 
curriculum  with  the  object  of  emphasizing  the 
Bseful  and  eliminating  the  purely  academic. 
The  amotuit  of  time  allotted  to  the  so-called 
disciplinary  subjects  like  formal  grammar  and 
aritlunetic  has  been  reduced  in  favor  of  such 
subjects  as  manual  training  and  domestic 
science;  The  other  movement  which  is  a, 
corollary  to  the  first,  is  to  complete  the  gen- 
eral elementary  course  in  six  years  and  devote 
the  last  two  years  to  vocational  courses,  com- 
mercial, industrial  and  academic,  leading  re- 
spectively to  business,  the  trades  and  the  pro- 
fessions. This  in  turn  has  caused,  as  we  shall 
BOW  see,  changes  in  the  organization  of  the 
secondary   education. 

About  7  per  cent  of  the  children  who  enter 
the  elementary  school  pass  on  to  the  hig^  school. 
In  .1914  there  were  1,373,661  pupils  in  the 
secondary  schools,  of  which  1,218,8W  were  in 
public  high  schools.  Until  about  the  beginning 
of  the  20th  centun-  the  curriculum  of  the  high 
school  was  everywhere  the  same,  being  organized 
for  the  few  who  intended  to  go  to  college.  In 
other  words,  the  high  school  was  a  preparatory 
school  whose  content  of  Study  was  dictated  by 
the  college,  although  less  than  10  per  cent  of 
those  who  entered  the  high  school  went  to  col- 
lege. As  a  result  of  the  strong  movement  in 
favor  of  industrial  and  vocational  edncation 
that  arose  about  IS  years  ago,  most  of  the  lai^ 
cities  now  maintain,  in  addition  to  the  regular 
academic  high  school  which  prepares  for  col- 
lege entrance,  a  commerciat  high  school  and  a 
manual  training  high  school  designed  respec- 
tively for  business  and  technical  pursuits. 
Smaller  cities  and  towns  maintain  in  their  high 
schools  commerciat  and  technical  courses  in  ad- 
dition to  the  academic  course  and  most  States 
are  now  supporting  agricultural  high  schools. 


Until  about  six  years  am,  the  standard  hif^ 
school  course  of  all  kinds  was  four  years  m 
length  and  was  built  upon  the  eight-year  elemen- 
tary school  course,  but  as  a  result  of  the  move- 
ment mentioned  above  in  connection  with  the 
elementary  school,  viz. :  to  finish  the  general 
elementary  course  in  six  years,  another  move- 
ment has  arisen  in  the  past  few  years  which 
bids  fair  to  have  an  important  influence.  This 
is  the  junior  high  school  movement  sometimes 
referred  to  as  the  six-and-six  plan.  The  prin- 
ciple at  the  basis  of  this  movement  is  excel- 
lent pedagogically  as  well  as  as  administratively. 
It  is  felt  that  the  study  of  certain  subjects 
should  be  begun  earlier  than  in  the  present  aca- 
demic high  school,  e.g.,  al^bra  and  geometry, 
and  particularly  languages  in  order  to  take  ad- 
vantage of  the  greater  plasticity  of  the  vocal 
organs.  Our  practice  would  then  conform  to 
that  of  the  European  countries.  It  is'  also 
maintained  that  were  the  courses  leading  to 
vocations  differentiated  at  12  years  of  age  and 
their  elements  well  organized  for  a  three-year 
period,  many  boys  and  girls  who  find  the  ordi- 
naiy  academic  course  unattractive  would  re- 
main to  the  close  of  the  period  and  perhaps  be 
induced  to  continue  their  studies  in  the  three 
years  of  the  senior  hish  school.  In  a  large  city 
the  junior  high  school  would  also  have  the  ad- 
ministrative advantage  of  relieving  the  conges- 
tion in  many  elementary  schools  Dy  removing 
the  boys  and  girls  who  must  stay  under  com- 
pulsory education  laws  until  they  are  14  into  a 
few  buildings  scattered  about  the  city. 
Although  the  junior  high  school  is  a  very 
recent  experiment  in  secondary  education 
and  chiefly  popular  in  the  West  it  is  in  accord 
with  present  tendencies,  and  will  probably  be 
generallv  adopted  in  its  present  form  or  in  some 
modified  form. 

Higher  education  in  the  United  States  is 
closely  articulated  with  secondary.  In  1914 
there  were  216,493  students  in  the  coUeges  and 
■  of  the  United  States,  of  which  hut 
in  public  institutions.  Of  the  67,066 
students  in  professional  schools,  but  12,289  were 
in  public  institutions.  The  graduate  of  the  or- 
dinary high  school  who  wishes  to  continue  his 
education  may  go  to  college  where  he  spends 
another  four  years  in  general  education  twfore 
taking  up  his  professional  studies  or  he  may  go 
directly  to  the  professional  school  and  finish  his 
scholastic  career  in  three  or  four  years  and 
enter  upon  his  life  work  at  21  or  22.  A  few 
of  the  large  tmiversities  of  the  East  demand 
the  bachelor's  degree  for  admission  to  thdr 
professional  schools,  which  means  that  the 
student  can  hardly  enter  upon  his  career  tmtil 
25  or  26.  In  conformity  with  the  recent  de- 
mand that  ^ung  men  and  women  be  prepared 
to  earn  a  livelihood  at  an  earlier  age,  some  of 
riiese  universities  permit  the  first  year  of  the 
professional  course  to  be  elected  as  the  senior 
year  of  the  undergraduate  course,  and  Colum- 
bia University  now  grants  both  the  bachelor  and 
the  professional  degree  for  a  six-year  course. 
This  has  given  additional  stimulus  to  the  junior 
college  movement  started  some  years  ago  by 
a  number  of  Western  universities  particularly 
Chicago  and  California.  According  to  this 
plan  the  first  two  years  of  the  college  course 
is  formed  into  a  Junior  college  with  a  pre- 
scribed course  of  study  looking  toward  pro- 
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f«ssional  studies.  The  junior  college  tnovement 
has  also  afforded  an  opportunity  to  some  small 
and  poorly  endowed  cotleRes  to  restrict  their 
efforts  to  the  work  of  the  freshman  and  sopho- 
more years  and  affiliate  with  a  large  institu- 
tion having  a  senior  college,  e.g.,  a  considerable 
number  of  colleges  in  the  Mississippi  valley 
have  entered  into  junior  college  relations  with 
the  University  of  Chicago. 

The  development  of  the  junior  college  is 
only  one  evidence  of  the  spirit  of  social  service 
that  animates  the  higher  institutions  of  educa- 
tion in  the  United  States  to-day.  The  college  is 
no  longer  content  to  be  a  place  devoted  solely 
to  giving  students  culture  and  mental  discipline, 
and  the  university  a  place  to  train  men  for  the 
learned  professions.  Curricula  and  organi2ation 
are  constantly  undergoing  revision  in  order  bet- 
ter to  meet  the  needs  of  society  and  to  solve  its 
problems.  The  development  of  graduate 
schools,  research  departments,  schools  of  com- 
merce and  finance,  summer  schools,  extension 
work,  correspondence  schools  and  seasonal 
courses,  show  the  extent  to  which  the  college 
and  university  are  being  sodaliied.  Although 
this  is  particularly  true  of  the  State  universities 
which  exist  west  of  the  Alleghanies,  it  is  be- 
coming increasingly  true  of  the  urban  institu- 
tions that  have  grown  up  in  the  East  whether 
under  private  or  public  support 

One  of  the  most  important  features  of  pub- 
lic education  in  llie  United  States  is  the  training 
of  teachers.  This  is  done  chieily  by  the  Slate 
normal  schools,  city  training  schools  and  de- 
partments of  education  of  colleges  and  univer- 
sities. In  1914.  Oiere  were  95,286  students  in  the 
normal  and  training  schools,  of  which  89,537 
were  in  public  institutions.  In  every  State, 
public  school  teachers  must  be  certified  under 
State  laws,  and,  although  in  some  of  them 
positions  in  tha  rural  elementary  schools  may 
be  secured  with  a  minimum  of  preparation,  the 
tendency  is  everywhere  to  demand  professional 
training.  This  training  is  becoming  uniformly 
a  two  years'  pedagogical  course  based  upon 
hi^  school  graduation.  Until  a  decade  ago 
the  only  requirement  to  teach  in  the  public  high 
schools  was  an  ability  to  pass  mi  examination 
in  the  subject  which  the  applicant  wished  to 
teach.  But  the  National  Education  Association 
has  giine  on  record  in  favor  of  requiring  the 
bachelor's  degree  and  most  of  the  larger  cities 
now  require  that  and  some  professional  training 
in  addition.  In  1914  in  all  departments  of  edu- 
cation there  were  706,152  teachers,  of  which 
numt>er  537,123  were  women  and  169,029  were 

Parochial  and  Prwi^e  Schools. —  In  the 
United  States  there  is  no  monopcdy  of  educa- 
tion by  the  State.  Churches,  corporations  and 
individuals  are  permillef  to  maintain  schools, 
the  Slate  merely  demanding  that  these  schools 
maintain  a  certain  standard  of  work.  Several 
of  the  religious  denominations  have  thorou^ly 
organized  systems  of  schools,  especially  the 
Roitian  Catholics  and  Lutherans,  both  of  which 
maintain  that  religious  and  secular  education 
must  be  given.at  the  same  time  and  by  the  same 
agency.  In  support  of  this  principle  the  Roman 
Catholics  spent  last  year  approximately  $35,000,- 
000  for  the  instruction  of  a  million  and  a  half 
of  its  children  in  67  colleges  and  985  schools, 
and  the  Lutherans  a  proportionately  large  sum 


tor  the  instruction  of  one  quarter  million  chil- 
dren. The  Roman  Catholic  schools  are  most 
numerous  and  strong  in  the  New  England  and 
the  Middle  Atlantic  States,  the  Lutherans  in 
the  Middle  West.  Until  the  beginning  of  6ic 
20th  century,  the  appropriation  of  public  funds 
for  the  support  of  these  sectarian  scnool  systems 
was  in  many  States  a  burning  question,  but  in 
almost  every  case  where  it  came  to  an  issue  it 
was  defeated,  and  now  more  than  half  the 
States  have  constitutional  provisions  prohibit- 
ing the  appropriation  of  public  funds  for  any 
sectarian  purposes. 

There  is  no  general  system  of  private  schools 
in  the  United  Slates  suui  as  exists  in  England, 
and  the  number  of  private  schools  engaged  in 
elementary  education  is  comparatively  small, 
Btit  about  one-fifth  of  all  schools  engaged  in 


character,  the  great  majority  are  preparatoiy 
schools  fitting  young  men  and  women  for  col- 
lege. In  hi^er  eoncation  the  proportion  of 
public  and  private  institutions  is  reversed,  less 
than  20  per  cent  being  upon  public  endowment, 
though  among  these  are  the  great  State  uni- 
versities like  Wisconsin  and  California.  Of 
die  800  institutions  in  the  United  States  which 
bear  the  name  "college^  but  261  have  an  endow- 
ment of  more  than  $100,000  and  a  student  body 
of  more  than  100,  About  half  of  the  others  are 
glorified  high  schools  which  may  in  time  be- 
come junior  colleges.  Too  much  credit  cannot 
be  given  to  the  remaining  small  colleges  scat- 
tered throughout  the  country  which  give  a 
higher  education  to  the  young  men  and  women 
of  the  immediate  locality  who  would  have  been 
unable  to  go  to  a  university  at  a  distance.  For 
this  and  other  reasons  there  will  probably  al- 
ways remain  an  important  place  for  the  small 
college  in  American  education  despite  the  im- 
mense growth  of  the  Slate  universities  and  of 
the  endowed  universities. 

One  of  the  most  significant  features  of 
American  education  as  compared  with  forugn 
systems  is  the  immense  sums  of  money  given 
for  educational  purposes  by  private  benefactors. 
Because  of  the  splendid  public  support  of  ele-, 
mentary  education,  practically  none  of  this 
money  goes  to  that  form  and  only  a  compara- 
tively small  per  cent  to  secondary  education. 
But  in  1915  almost  25  per  cent  of  the  entire 
income  of  the  550  institutions  deserving  the 
name  of  college  or  university  came  from  private 
benefaction.  What  is  still  more  remarlrable  is 
that  for  the  past  20  years  the  average  annual 

S'fts  to  education  amounted  to  SO  per  cent  of 
e  gifts  to  all  forms  of  philanthropy  in  the 
United  States.  These  gifts  vary  in  size  from 
a  few  hundred  dollars  to  the  many  millions 
necessary  to  establish  a  fully  equipped  univer- 
sity like  Chicago,  founded  by  John  D,  Rocke- 
feller, and  Leland  Stanford,  founded  by  Mr.  and 
Mrs,  Leland  Stanford.  The  amount  contributed 
during  1914  was  $31,357,398,  the  largest  in  our 
history.  Not  all  this  money  has  been  given  to 
teaching  institutions.  In  some  instances  new 
education  agencies  have  been  established,  like 
the  General  Education  Board  organized  in  1903 
by  Mr,  Rockefeller  with  an  endowment  of 
$32,000,000  for  its  work  in  helping  education  in 
the  South  and  assisting  higher  education  gen- 
erally; the  Carnegie  Institute  (1902)  with  an 
endowment  of  $12,000,000  to  encourage  research 
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and  dificove[7;  tlw  Canugie  Foundation  for  the 

Advancement  oC  Teaching  (1905)  with  an  en- 
dowment of  $15,000,000  to  pay  retiring  pensions 
lo  college  profeuors )  the  Russell  Sage  Foun- 
dation (1905)  with  an  endowment  of  $10,000,000, 
a  large  portioo  of  which  is  devoted  lo  educa~ 
tional  purposes.  These  and  similar  ot^^aniia- 
lions  have  had  an  incalculable  influence  in 
{□stcring  education  in  the  United  StAtes. 

Illiteracy. —  II  may  seem  very  strange  after 
reading  this  stor>|  of  public  and  private  mu- 
nilicence  to  education  to  learn  that  according  lo 
the  Federal  census  of  1910,  the  percentage  of  il- 
literacy in  the  whole  United  Stales  is  7.7  per  cent 
considerably  higher  than  the  percentage  of  illit- 
eracy in  the  countries  of  northern  and  western 
Europe  with  which  the  United  States  is  usually 
compared  in  matters  educational.  Two  thitigs, 
however,  shoiild  be  remembered  in  connection 
with  this  matter,  viz^  that  whereas  the  illiteracy 
among  native-born  whites  is  but  3  per  cent, 
atnqng  foreign-born  whites  it  was  123  per  ixni 
and  among  negroes  it  was  30.5  per  cent.  The 
South  is  working  heroically  to  reduce  illitei^y 
among  negroes,  and  the  North  is  spending  im- 
mense sums  of  money  for  the  same  purpose  with 
the  newly  arrived  immigrants.  The  latter  bur- 
den can  readily  be  appreciated  when  one  conr 
siders  that  of  Oie  S38,l?2  immigrants  who  came 
to  the  United  States  in  1912,  over  177.000^  or 
20  per  cent,  were  tmable  to  read  or  write  amr 
language  and  very  few  were  well  educated. 
Fortunately  the  immigrants  have  so  far  shown 
a  great  desire  to  have  their  children  go  to  school 
and  the  statistics  of  1910  show  that  the  per- 
centage of  illiteracy  among  the  children  of 
native-bom  parents  is  greater  than  among 
the  native-bom  children  of  foreign-born  ^rents. 
The  fear  of  an  ignorant  citizenship  which  has 
been  one  of  the  great  impelling  forces  to  the 
generous  support  of  education  in  the  United 
States  will  continue  to  be  a  necessary  incentive, 
now  that  our  hordes  of  imroigraats  come  almost 
exclusively  from  the  ignorant  population  of 
southern  and  eastern  Europe. 

The  Outlook.— In  no  coimtry  is  education  so 
active  and  vital  an  element  in  the  life  of  the 
people  as  in  the  United  Slates.  Nowhere  else 
do  teachers  show  so  strong  a  desire  for  self- 
improvement,  parents  so  great  a  dcterminadon 
that  their  children  shall  talce  advantage  of  the 
opportunities  offered,  or  citizens  so  great  a 
willingness  to  bear  the  necessary  expense.  Edu- 
cation is  everywhere  marked  by  experiment :  to 
determine  the  best  system  of  organization,  as 
the  Gary  System,  or  the  best  method  of  teach- 
ing, M  the  Montejsttri  Method.  And  these  ex- 
periments are  not  without  philosophical  justifi- 
cation^ for  in  no  other  country  is  so  much 
attention  being  given  to  the  reorganization  of 
educational  theory  as  in  the  United  States  by 
such  thinkers  as  John  Dewey,  G.  Stanley  Hall. 
E.  L.  Thomdike,  C.  H.  Judd  and  others.  Not 
cmly  has  astonishing  progress  been  made  in 
providing  proper  education  for  those  who  differ 
widely  from  the  normal,  such  as  the  blind,  the 
deaf,  the  dumb,  the  crippled,  and  the  feeble- 
minded, but  the  experiments  of  to-day  have 
as  their  object  the  discovery  of  the  best  methods 
and  organization  to  meet  the  diServit  needs 
of  individual  normal  (Jiildren.  In  other  words, 
real  progress  is  being  made  toward  the  realiza- 
tion of  the  American  educational  ideal,  viz.,  so 
to  organize  education  that  the  capacities   of 


every  child  shall  be  .diicovered  utd  thb  n 


sary  training  given  to  develop  those  capadt 
to  the  utmost,  to  the  end  that  every  Individl 
shall  be  doing  that  in  life  for  whicn  hia 


abilities  ht  him. 
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BDUCATrON  AND  THE  WAR.     The 

present  European  War  is  affecting  education  to 
a  far  greater  extent  than  wars  of  the  past. 
This  is  inevitable  because  never  before  nave 
the  foundations  of  world  civil iiation  been  so 
shaken.  Inasmuch  as  education,  its  pbilosophy, 
institutions,  and  practices  mast  in  the  long  run 
express  the  spirit  and  forms  of  the  civilization 
on  which  it  acts,  any  far-reaching  chanses  in 
the  nature  of  that  civilization  will  be  renected 
in  education.  The  immediate  effects  of  die 
present  war  oR  education  are  similar  to  those 
of  previous  wars,  but  on  a  mudi  larger  scale, 
due  to  the  m^nitude  of  the  conflict.  The  es- 
sential external  elements  of  education  ar« 
teachers,  pupils,  and  money  needed  to  carry  on 
the  work  of  educational  institutions.  War  de- 
mands the  service  of  teachers  and  pnpils  for 
the  army  and  navy  and  for  the  industries  upon 
whidi  these  fighting  forces  depend  —  agrtcul- 
tural,  manufacturing,  and  extractive.  The  im- 
mediate result  is  a  shortage  of  teachers,  a  de- 
crease in  the  enrollment  of  pupils  in  all  classes 
of  schools,  particularly  in  secondary  and  higher 
institutions ;  and  an  actual  decline  in  the  num- 
ber of  institutional  for  not  a  few  have  be«n 
obliged  to  dose  tneir  doors  entirely  for  the 
period  of  the  war  at  least.  The  increased  cost 
of  carrying  on  education  in  a  r^me  of  rising 
prices,  a  commnn  phenomenon  in  war  time  — 
the  cost  of  labor,  supplies,  salaries,  etc. —  affects 
edncation  adversely.  Moreover,  the  shifting  of 
labor  to  those  industries  where  wages  are  faigli 
draws  from  educatioaal  institutions  both  teaui- 
ers  and  others  connected  with  the  schocds.  The 
rise  in  the  cost  of  living  also  prevents  parents 
from  keeping  their  children  in  school,  so  that 
there  is  a  tendency  for  fewer  pupil)  to  pass 
out  of  the  elementary  to  the  secondary  higher 
schools.  These  factors  tend  to  decrease  the 
quantity  and  quality  of  education  and  the  notn- 
ber  of  courses  and  subjects  available  for  stDdy. 
In  the  higher  institutions  less  promising  ma- 
terial remains  from  which  the  leaden  of  tbe 
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future  audt  be  trained.  Thua  the  war  hu 
brought  on  a  national  cmeraency  in  education 
whi(£  has  led  to  eamcsl  efiorta  to  provide,  in 
part  at  Icatt,  adequate  remedies. 

Higber  institutions  of  learning,  for  example, 
have  very  generally  modified  existing  and  in- 
troduced new  courses.  Exwnplet  of  modified 
courses,  taught  with  a  view  to  maldng  them 
contribute  directlj'  tg  the  war,  are  thoje  in 
topography,  chemistry,  physics,  medicine,  engi- 
neering, psychology  and  French.  In  these  sub- 
jects emphasis  is  laid  on  the  construction  and 
interpretation  of  military  maps,  telegraphy  and 
telephony,  war  surgery  and  mfections  diseases 
common  in  war,  sanitation  and  hygiene,  bridge 
and  hidiway  engineering  and  surveying,  choii' 
istry  of  foods,  gases  used  in  warfare,  dieletics, 
psychological  tests,  and  military  conversational 
French.  New  courses,  not  before  customary, 
include  those  in  militaiy  tactics,  ordinance, 
storekeciung,  military  history  and  historical 
courses  directly  on  the  war,  both  from  the 
Earopean  and  American  point  of  view.    A  large 


adopted,  include  appeals  to  elementar^r,  . 
ary  and  higher  institutions  to  fit  their  educa- 
tionBl  policies  to  war  needs.  That  of  the  Com- 
missioner of  Education,  22  May  1917,  is  notable, 
'Suggestions  for  the  Conduct  of  Educational 
Institutions  During  the  Continuance  of  the 
War,*  urging  enforcement  of  school  attendance 
laws  in  dementary  and  high  scho<^  suggesting 
continuation  classes  and  evening  schools  for 
minors  and  adults,  requesting  normal  schools 
to  double  their  efforts  to  train  teachers,  ami 
advising  higher  institutions  to  reduce  expenses, 
keep  open  all  the  year,  to  lay  special  emphasis 
in  summer  schools  on  courses  adapted  to  war 
needs  to  stimulate  research,  and  to  prevent  the 
scattering  of  the  faculty  or  student  body  so  far 
aa  possible. 

The  PraiidenI,  on  20  July  1917,  urged  col- 
leges and  technical  schoois  to  maintain  their 
courses  on  the  usual  basis  in  order  that  every 
opportunity  might  be  ^ven  for  the  training  of 
the  leaders  on  whom  must  fall  the  serious  work 
of  reconstruction.  Likewise  we  may  note  the 
appeal  of  March  1918,  signed  by  the  Secretary 
of  War,  Secretary  of  the  Navy  and  others,  urg- 
ing that  hoya  and  girls  be  kept  in  elementary 
and  secondary  schools  until  18  years  of  age, 
because  the  future  requires  that  these  pnpils 
have  more  and  better  education  to  cope  with 
the  problems  of  peace. 

A  second  remedy  is  the  plan  to  use  the 
school  plants  to  their  maximum  capacity,  that 
is,  all  the  year  around,  with  the  year  divided 
into  four  quarters  of  12  weeks  each.  Moreover 
greater  use  of  school  plants  is  urged  for  late 
afternoon  and  evening  classes,  both  for  minors 
and  adults  and  the  use  of  assembly  rooms  for 
lectures  connected  with  the  probfems  of  the 
war,  such  as  conservation,  production,  savings 
and  thrift.  Numerous  school  plants  have  been 
used  for  the  training  of  those  entering  the  war, 
for  both  military  and  industrial  services  and  for 
the  production  of  war  materials  —  for  use  of 
the  Red  Cross,  for  example.  There  is  also 
greater  use  of  the  school  plant  as  community 


centres  and  as  meeting  places  for  the  various 
organized  bodies  dtrectly  or  indirectly  connected 
with  the  school,  whose  work  contributes  to  the 
war.  This  intensive  extension  of  the  functions 
of  the  school  is  teen  in  the  formation  of  such 
organizations  >*  the  Junior  Red  Cross,  Boy 
Scouts,  War  Savings,  Liberty  Loan,  and  War 
Garden  dubs. 

A  third  retnedy  is  to  change  the  point  of 
view  in  teaching  so  far  as  it  centres  on  local, 
State,  or  sectional  interests  rather  dian  on  na- 
tional interests.  President  Wilson,  in  his  letter 
of  23  Aug.  1917,  asked  the  schooL  officers  and 
teachers  of  the  country  to  stress  the  prob- 
lems of  community  and  national  life  because 
they  are  the  most  pressing  problems  now  before 
us  and  will  be  sjill  more  so  in  the  future.  This 
tendcn^  to  emphanze  national  ideals  is  one  of 
the  most  inv(>rtant  of  the  changes  brongbt  on 
by  the  war.  The  fact  that  we  do  not  have  a 
national  system  of  education  has  tended  to 
divert  attention  from  national  interests  and 
ideals.  One  of  the  immediate  effects  of  the  war, 
however,  is  to  place  emphasis  on  the  duties  and 
ohUgatiolu  of  citizenship  rather  than  on  the 
privileges  and  rights  of  the  individual.  Con- 
sidering the  ornpn  of  the  nation,  the  importance 
attached  to  intfividual  rights  in  the  period  of 
the  American  Revolution,  the  slow  growth  of 
the  national  ideal,  and  the  fact  that  education 
itself  is  under  State  control,  it  was  natural  that 
this  point  of  view  was  neglected.  But  war  is 
one  of  the  greatest  integrating  and  unifying 
forces,  and  tends  to  counteract  racial,  religious, 
party,  sectional  and  class  divisions,  the  disinte- 
grating forces  in  national  life,  in  order  that  the 
whole  strength  of  the  people  may  be  used  to 
overthrow  the  common  foe.  It  places  first  the 
interests  of  the  largest  group,  the  nation,  in- 
stead of  individual  interests,  or  those  of  a  group 
seeking  some  selfish  or  local  end. 

Another  jirinciple  affecting  education  is  the 
new  conception  of  the  relation  of  the  individual 
to  the  nation  because  of  the  immediate  demands 
of  the  war.  As  public  opinion  changes,  as  the 
lessons  forced  on  the  people  by  the  war  are 
learned,  education  necessarily  reflects  these 
changes.  The  war  has  emfrfiasized  not  only  the 
matter  of  duties  and  obligations,  but  the  prin- 
ciple of  obedience  and  the  performartce  of  defi- 
mte  and  often  disagreeable  tasks.  This  is  in 
contrast  to  the  notion  present  in  the  educa- 
tional philosophy  of  the  past  generation,  that 
pupils  should  do  only  those  things  which  in- 
terest them.  The  exacting  demands  of  war  and 
the  performance  of  uncongenial  tasks  required 
as  a  part  of  the  training  to  gain  skill  and  knowl- 
edge; the  subordination  of  the  individual  to  the 
group,  to  gain  efficiency  and  success  —  these 
principles  tend  to  react  on  educational  philos- 
ophy, methods  of  instruction  and  the  require- 
ments  made  of  the  pupil.  The  effect  on  public 
opinion  of  the  ounpaign  for  saving  and  econo- 
mizing in  money,  time,  food  and  dolhing  tends 
also  to  inflnence  school  practice  and  ideals. 

Broadly  speaking,  the  war  has  emphasiied 
two  types  of  education  which  compete  more 
and  more  with  the  older  cultural  variety.  The 
first  grows  out  of  the  emphasis  on  national 
ideals  and  interests,  and  the  duties  and  obliga- 
tions of  dtitens  to  the  nation  in  peace  and 
war.  This  may  be  called  the  new  social-dvic 
education  which  has  for  its  haul  the  sodaUift- 
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tioci  oi  tbe  pi^il  diroi^  die  study  of  the- 
social  sdences,  history,  civics;  economics  and- 
sociobgy.  .  It  is  through  empbasis  on  thue 
sufajeca.thU'the  pupils  can  be  taught  to  take 
the  .social  ra^r  than:  the  individual  point  of' 
view;  to  become  interested  in,  and  to  sacrifice 
ftw,  the  inteixsts  of -de  group.  The  i 
terest  in  history  and  civics  is  the  firSI  i 
oi  this  forc«.  It, is  agreed  that  the  subject  of 
history  {tfisumes  great  importance  becatue  the 
ideals  for  which,  we  are  fighting  must  neces- 
s&rily  betaugfac  to  the  present  generation.  This 
calls  for  a  j-evalliation-  Of  Our  own  history  aS' 
well. as  a  broader  study  of  the  origin  and  de- 
vcloptttait  of  our  cultural  and  political  insti- 
tutions, and  the  development  oj  democratic 
ide»».  It  also  calls  for  3  more  complete  knowl-i 
edge  of  the  history  of  the. nations  opposed  to 
US,  their  pa/chology,  philosophy,  political  sys- 
tems aiitd  aanti.  It  calls  for  a  broader  study 
of-  the  .history  oi  those  nations  -with  whom 
Wc'are  allied  in  the  war.  It  calls  ioi  a  restudy 
of  onr  own  history,  especially  with  respect  to 
ah  understandiiig  of  out  indebtedpcss  to  Eng-.^ 
land  for  the  origin  of  miiny  of  our. institution » 
and  much,  of  our  culture,  to  femove  false' 
prejudicie  and  to  show  how  under  the  fonns  oi 
monardiy  En^and  is  a  democracyL  The  'final  . 
altitude  of  the  United  Slates  at  the  peace  .con*- 
ference  and  in  future  efforts  to  preserve  the 
world  peace  must,  in  the  last  analybity'  be  dc-  ' 
tannined  by  public  opinion.  An  enlightened 
public  opinion  is  impossible  unless  htstnrical' 
conceptions  are  present  in  the  minds  of  the 
people,  .sufficient  for  them  to  recognize  what  is  ' 
just  and  ri^t.  for  the  future  existence  of  the 
nations  and  peoples  who  are  concerned  in  thle' 
world  pcice.  If  the  people  of  the  United  States  ' 
are  to  bdp  safeguard  the  world  for  democraoy, 
it  is  obvious  that  the  historical  back^ound  of 
the  struggle  for  democracy  in  the  past  and  die  . 
maflner  in  whith  nations  have  reacted  to  that 
struggle  mua  be  thoroughly  understood. 

Similarly,  the  necessity  of  studsring  civics, 
econMnics  and  social  science  is  acknowled^d, 
becanse  eitiicns  must  know  somethiog  of  these 
subjects  in  order  to  react  intelligently  to  the 
serious  problems  hrooght  Up  by  the  war.  to 
choose  representatives  who  will  vote  for  wise' 
laws,  and  devise  mathioery  for  the  solution  of 
the  great  questions  growing  out  of  the  war  and' 
reconstrucdon.  Because  of  the  war,  our  democ- 
racy is  confconted  with  the  need  of  more  in- 
telligent and  better  educated  citiEens  in  the: 
political  and  social  sciences  than  ever  before 
were  needed.  For  already  the  political,  in- 
dustrial' and  social  practices  and  institutions  of 
this'  country  have  been  greatly  changed. 
Whether  the  process  will  go  on  or  whether  we 
shall  retrace  our  steps  is  a  queition' which  the 
'  generation  now  in  our  schools  must  help  (o  . 
deddc;  It  is  agreed  that  puplk  must  have  a 
comprehension  of  the  problems,  di&iulties,  and 
lendes  facing  us.  in  prder  to  arrive  et  a  • 
=  solution  and  avert  possible  disaster.  No 
more  important' cjuestions  could  cenftxint  llhe 
people  than  thoee  winch  relate  to  the  permanent 
control  of  -public  utiHties,  railroads,  telegraphs, 
telephone? ;  the  production,  distribution,  and 
conaumpdMi  of  food  and  fuel ;  the  regulation 
of  prices,  ajid  government'  control  or  ownership, 
of  other  resources  or  agencies,  and  its  relatitm 
to.capital  and,  labor. 
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louses  leading  to  the  war,  especially  those  of 
an  economic  chaiacler,  have  oUled  attention  to 
the  fact  that  industrial  i\ations  like  those  of 
western  Europe,  and  eve*  the  United  States, 
cannot  prosper  in  peace  or  war  without  great 
attention. to  that  phase  of  ediKation  which  de- 
velops exact  knowledge  of  and  skill  in  the 
trades  and  processes  on  which  an  industrial 
civilization  is  based.  The  United  States, 
broadly  speaking,  has  been  living  on  its  capital, 
on  the  stored^up  wealth  represented  by  the 
natural  fertility  of  the  soil  and  the  bountiful 
supplies  of  minenJs  and  raw  materials  such  as 
coti,  iron,  oopper,  lumber,  etc.  With  such 
ready-made  wealth,  little  technical  skill,  effi- 
ciency, or  knowledge  was  needed  for  the  sttpplj 
of  immediate  needs  or  even  for  accumulatmg 
weolA.  This -era,  however,  has  passed  and  this 
country,  evot  now,  must  mcreadngiy  omserve 
its  wellth  a^  even  depend  on  other  lands  for 
part  of  its  raw  supplies.  It  must  apply  more 
sidll,'  knowledge^  and  efficiency  in  obtaining 
wealth'  f>om  the  Mil,  and  in  transforming  raw 
materials  into  finished  products.  This  condi- 
tioti,'  in'  cotuiection  with  the  competition  of 
other  racial  groups  who  have  attained  still 
greater  knowledge  than  we  have,  is  at  bottom 
the  basis  for  the  emptesis  on  technical,  scien- 
tific, and  vocational  education.  The  6,000,000 
farmers  in  this  coimtry,  and  those  wbo  take 
their  places,  cannot  succeed  -without  more  scien- 
tific and  teduiical  knowledge  involring  the 
chemistry  of  sails,  problems  of  fertility,  the 
science  of  growing  larger  crops,  knowtcdge  of 
the  enemies  of  plant  life  and  how  to  overcome 
them,  the  care  of  farm  machinery,  the  prodnc- 
tioo  of  iietter  food  -and  service  animals,  and  the 
prindplus  of  scientific  management  of  farms 
from' the  viewpoint  of  pt^t  and  loss.  The 
reason  for  a  great  extensiMi  of  agricultural 
edacatioa  is  obvions.  Bat  this  means  a  very 
different  rural  system  for  edocation  from  that 
now  prevailing,  one  that  can  only  be  introduced 
at  great -.cost,  and  with  the  aid  wf  the  resources 
of  all  the  people  adttainstered  by  the  nntional 
gtivemmeat. 

7%e  MUricacy  of  modern  industrial  processes, 
the  greater  snd  greater  skill  tteedcd  to  obtain 
the  required  amount  of  wealth  out  of  resoarces 
contilinally  git) wing  less,  and  the  necessity  of 
pru-viditig  ihe  greet  mass  of  imhistrial  work- 
ers with  the  kind  of  education  which  will  not 
only  increase  their  skill  and  earning  power, 
ancl  hence  the  wealth  of  the  nation,  but  also 
give  them  that  broader  vision  and  wider  knowl- 
edge of  their  position  and  work,  their  pri-vi- 
lege«,  duties,  and  ol^gations  —  all  this  is  at  the 
fouadation  of  the  demand  {or-voc^tio&il  educa- 
titin.  It  is  signiftcaftt  that  Coogress  passed  the 
Smitb-Hoghes  bill  for  Federal  aid  to  vocational 
edncation  in  1917,  und«r  the  influence  of  the 
■ma  and  bec«uae  of  its  efltect  on  the  type  of 
education  needed  for  a  great  ittdustrial  nation. 
This  bill  provides  for  the  iappropiiation  of 
large  sums  from  the  Federal  treasury  to  stimu- 
lale  (he  teaching  of  a^cultural  and  indnstri^ 
education,  and  home  economics,  and  calls  for 
an  equal  appropriatim)  from  the  States  taldng 
advantage  of  the  bill.  Il  also  orcated  a  Federal 
board  for  vocational  education  which  has  im- 
portant . ,  .powers    oi    duptirvisiilg    the    systems 
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estabUahed  This  tnll,  if  not  directly  a  result 
of  the  war,  was  greatly  influenced  by  it  It  is 
the  beginning  of  a  new  era  in  toe  United 
Slates,  and  must  have  important  effects  on 
natioi^  life,  such  as  providing  for  the  ia- 
dusiriat  skill  needed  for  national  defenaa  and 
for  industrial  competition  likely  to  follow  the 
war.  It  also  lays  the  foundatian  for  the  voca- 
tional education  of  those  soldiers  whorettm. 
Particular  snbjccts  in  the  curriculiun,  such  as 
geography,  have  been  affected  by  the  war.  The 
result  is  a  new  interest  in  worM  geography, 
both  as  to  the  owner^ip  of  land  areas  and 
especially  the  economic  rcsovroes  of  nations 
and  their  trade  and  conMaerte,  The  dedine  in  r 
the  study  of  Germail  in  schools  and  colleges, 
and  the  increased  attention  to  Prencb  and  Span- 
ish, is  another  important  effect  of  the  war  on 

The  problems  dweloped  by  the  war,  nnd  the 
preparation  for  it,  have  led  to  increased  study 
of  the  defects  of  our  educational  system  with 
proposals  to  remedy  thMH.  One  of  the  first 
results  of  the  medical  examination  of  those 
called  to  the  colors  was  to  reveal  the  fact  that 
a  larger  proportion  of  our  population  tfan  we 
realized,  suffer  from  physical  defects  and  dis- 
eases. That  many  of  these  conld  have  been 
prevented  by  ear>y  attention,  by  medical  inspec- 
tion of  school  children,  by  greater  care  of  their 
health,  and  by  more  attention  to  physical  train- 
ing by  the  schools  is  admitted.  TTie  question 
of  the  duty  of  the  State  to  pay  equal  attention 
to  both  the  physical  and  the  mental  well-being 
of  its  futnre  citizens  is  more  and  more  recog- 
nized. H  this  view  is  not  one  of  the  direct  re- 
sults of  the  war  at  least  we  may  say  that  it  has 
been  greatly  stimulated. 

A  second  discovery  growing  out  of  the  war 
was  the  fact  that  there  was  a  large  element  of 
our  iK>pu1ation  which  had  not  only  not  been 
Americanized,  but  could  neither  read  nor  write 
English.  The  newly  arrived  immigrants  who 
later  became  voters,  as  well  as  those  who  from 
choice  remained  aliens,  were  hardly  touched  by 
our  public  school  system.  The  absurdity  of 
granting  citizenship  and  the  franchise  to  one 
class,  and  allowing  both  classes  to  perpetuate 
their  own  foreign  languages  and  culture,  and 
even  to  pass  these  on  to  their  children  to 
the  exclusion  of  our  own  language  and 
culture,  is  now  seen  and  appreciated!  To 
expect  that  such  a  policy  would  make,  the 
United  States  safe  for  democracy,  or  to  expect  ' 
as  a  result  of  this  |>alicy  that  the  nation  would 
become  unified  in  spirit,  language,  and 
ideals,  so  that  it  could  act  as  a  unit  in  a  great 
crisis  for  its  own  self- protection,  was  foolish. 
Accordingly  it  is  recognized  that  the  function 
of  the  scnool  must  be  extended  so  as  to  pre- 
vent such  a  condition  in  the  future ;  that  the 
school  must  exteud  its  opportunities  to  imtni' 
grants  and  aliens,  and  indeed  that  education  of 
emigrants  must  be  made  compulsory  through 
continuation  schools. 

The  problem  of  a  teaching  foccetbat  will 
'  be  all  American,  loyal,  and  in  >ymMlby  with 
the  ideals  of  this  country  has  been  brought  to 
light  by  the  war.  The  tendency  to  reqmre 
public  teachers  to  be  citizens,  and  to  b«  free  i 
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America  now  standi  as  vdl  aatbe  nbtiaii  of 
these  ideals  to  our  historic  past  is  obvioiMly  pos- 
sible only  for  one  who  believes  in  no  other  ideals. 
:  Finally  there  is  the  relation  of  education  to 
the  reconsiructian  period  following  P^ce. 
New  political,  economic  and  social  conmiions 
inevitably  inetin  a  new  philoaophy  of  education. 
lihe  old  order  has '  even  now.  actually  pused, 
and  it  is  hardly  possiUe  for  it  to  return,  be- 
cause the  conditions  oa  which  the  old  order 
was  baaed  have  disan>eared.  The  real  pro-  - 
pelling  power  of  edttcation  is  the  prevailing 
pelitica],  economic  and  soci^  forces  of  a 
period,  plus  environment  As  these  change  so  . 
natwX  education,  its  '  philosophy,  curricutum, 
ideals,  uistitntions,  and  practices.  Hie  war  has 
ahcady  forced  changes  which  must  inevitably 
affect  the  future.  Those  changes  which  have 
taken  place,  such  as  ^venunental  regulation  of 
production,  distribution  and  consumption  of 
food  and  fuel,  the  principle  of  co-operation 
between  the  government  and  private  industry, 
gorenunental  regnlation  of  labor  supply  and 
wages,  and  control  of  transportation  facilities  — 
aD  these  mark  the  beginning  of  a  new  political, 
social  and  economic  order,  and  hence  a  new 
order  of  education  for  |be  futnre. 

National  development  in  the  immediate  fu- 
ture will  be  determined  largely  by  the  educa- 
tional plans  and  practices  set  in  motion  by  the 
war  — a  new  physical,  industrial,  and  social 
training,  extension  of  the  principle  of  universal 
elementary  to  universal  secondary  education,  SO 
far  as  possible,  with  a  corresponding  increase 
in  the  proportion  of  those  receiving  a  higher 
education,  and  the  attempt  to  reach  the  whole 
adnlt  population,  throng  extension  of  the  use 
of  the  school  plant,  various  fraes  of  education, 
and  continuation  schools.  iTiis  program  may 
be  supplemented  in  peace  times  by  use  of  the 
great  cantonments  established  by  the  govern- 
ment, for  training  men  for  the  problems  of 
peace  as  well  as  war.  and  for  the  rehatJHtation 
of  the  disabled  soldiers  of  the  war.  The  pro-  . 
posed  national  department  of  education  would 
do  much  to  cSrrelate  existing  agencies,  to  lay 
down  the  guiding  principles  which  would 
standardize  minimum  requirements  and  niake 
proposed  improvements. 
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EDUCATION  OF  WOMEN.  The  chants 
during  the  19th  century  include  none  more  sig- 
nificant than  those  in  the  history  of  education  for 
women.  So  swift  has  been  the  transition  that 
it  is  difficult  to  realize  that  until  after  the  Revo- 
ludon  practically  the  only  opportunities  for  a 
girl's  education  were  found  in  the  so-called 
"Dame  Schools,"  where  she  was  taught  lo  read 
and  sew,  the  'New  En^nd  Primer'  being  the 
chief  textbook.  Even  the  art  of  writing  was 
not  universal,  as  is  shown  by  the  number  of 
wills,  left  by  women  of  property,  which  were 
si^ed  with  a  cross.  The  grammar  schools,  pro- 
viding instruction  sufficient  to  prepare  young 
men  for  college,  only  occasionally  admitted' 
gitis  until  the  beginning  of  the  19th  century. 
The  exceptions  were  less  than  12  in  the  first 
century  of  our  colonial  history,  as  shown  by 
the  records  of  nearly  200  towns  m  New  Eiwland.  . 
The  town  of  Medford,  Mass.,  voted  in  1766  that- 
■The  Committee  have  power  to  agree  with  the 
School  Master  to  instruct  girls  two  hours  in  a 
day  after  the  boys  are  dismissed'  ;  Dorchester 
in  1784  voted  "that  such  girls  as  can  read  the 

f Salter  be  allowed  to  attend  the  grammar  school 
rom  the  first  day  of  June  to  the  first  day  of 
October;  and  Gloucester  in  1790  passed  the  fol- 
lowing resolution:  'And  also  that  the  master 
be  directed  to  begin  his  school  from  the  first 
day  of  April  to  tne  last  day  of  September  at 
8  o'clock  m  the  morning  and  close  at  6  o'clock 
in  the  afternoon,  or  any  8  hours  in  the  24  as 
shall  be  thought  the  most  convenient,  but  that 
two  hours,  or  a  proportionate  part  of  that  time, 
be  devoted  to  the  instruction  of  females  —  as 
they  are  a  tender  and  interesting  branch  of  the 
Community,  but  have  been  much  neglected  in 
the  Public  Schools  of  this  town." 

In  Norwich,  Conn.,  they  were  admitted  •from 
5-7  A.M.';  and  Nathan  Hale,  school-master  in 
New  London  in  1774,  writes,  "I  have  kept  dur- 
ing the  summer,  a  morning  school  between  the 
hours  of  5  ana  7,  of  about  20  ^oung  ladies : 
for  which  I  have  received  20  shilhngs  a  scholar 
by  the  quarter."  This  .admission  of  girls  at 
bmes  during  the  day  and  year,  when  the  sdiools 
were  not  needed  for  the  boys,  seems  to  have 
been  common  during  the  last  ^ears  of  the  18th 
century.  Northampton,  which  had  voted  in 
1788  ''not  to  be  at  any  expense  for  schooling 
girls,*  four  >^ears  later  voted  "by  a  large  ma- 
jority to  admit  girls  between  the  ages  of  8  and 
IS  to  the  schools  from  May  1st  to  October  3l3t,' 
and  Boston,  in  1790,  opened  the  schools  to  girls 
during  the  summer  months,  when  there  were 
not  enough  boys  to  fill  them. 

One  of  the  fir^t  advocates  of  education  for 
girls  was  a  graduate  of  Yale  College  in  1780, 
William  Woodbridge,  who  took  for  the  subject 
of  his  graduating  essay,  "Improvement  in  Fe- 
male Education,"  and  afterward  opened  an  even- 
ing school  for  them  in  which  he  dared  to  teach 
such  abstruse  stibjects  as  grammar,  geography, 
and  the  art  of  composition.  The  founding  of 
academies,  to  which  girls  as  well  as  boys  were 
admitted,  is  another  evidence  that  in  the  latter 
part  of  the  18(h  century  and  the  early  part  Of 
the  19th,  there  was  a  new  sentiment  concern- 
ing their  education.  The  first  quarter  of  the 
19th  century  might  well  be  called  the  'Acad- 
emy Age,'  since  the  most  distinctive  advance 
was  in  the  founding  of  these  institutions.  The 
first  one  was  at  South  Bytield,  founded  by  be- 
quest of  a  certain  William  Dummer,  who  'died 


in  1761.  Leicester,  incorporated  in  1784.  West- 
ford  (1793),  Bradford  (1803),  Monson  (1804), 
were  all  coeducational  nt  the  beginning,  althouf^ 
Bradford  later  excluded  boys  and  has  been  for 
many  years  a  school  for  girls.  The  so-called 
Academy  at  Medford,  Mass.,  foimded  in  1789, 
is  said  to  have  been  the  first  in  ^lew  Englatia 
for  girls  only,  but  was  followed  by  others  which 
became  more  famous  such  as  Adams  Academy 
in  Derry,  N.  H.,  (1823),  Ipswich  Academy,  in 
Massacf.usetts  (1828),  and  Abbot  Academy  in 
Ajidover  (1829). 

Before  the  close  of  the  18th  century  there 
were  efforts  for  the  education  of  girls  in  other 

farts  of  the  country;  by  the  Friends  in  Rhode 
slandj  by  the  Friends  and  Moravians  in  Penn- 
sylvama,  the  tatter  founding  schools  in  Nazareth, 
and  as  far  south  as  Lexington,  Ky.  None  of 
these  institutions,  however,  aimed  to  give  higher 
education  to  women ;  the  aodeinies  prepared 
boys  for  college,  but  200  years  after  the  found- 
ing of  Harvard  College  there  was  not  a  college 
for  women  in  the  country. 

A  movement  for  the  higher  education  of 
women  began  about  1820.  The  Rev.  Josei4i 
Emerson,  principal  of  the  Academy  at  Byfield, 
had  become  noted  for  his  championship  of  the 
cause  and  had  attracted  to  the  Academy  women 
like  Zilpah  Grant  atwl  Mary  Lyon,  wbmn  he 
inspired  with  zeal  for  learning  as  a  preparation 
for  service.  In  1820  Emma  Willard's  <Plan  for 
Improving  Women's  Education'  attracted  the 
aUenlion  of  Governor  Ointon  of  New  York, 
who  secured  the  passage  of  two  acts,  one  the 
incorporation  of  a  proposed  seminary  at  Water- 
ford,  and  the  other,  'To  give  female  academies 
a  share  of  the  literary  fund,"  probably  the  first 
law  passed  by  any  legislature,  expressly  favor- 
ing women's  education.  The  seminary  was 
opened  in  1821,  not  at  Waterford,  but  at  Troy, 
N,  Y.,  as  the  Troy  Female  Seminary,  later 
known  as  the  Emma  Willard  School. 

In  1822  Catherine  Beecher  opened  a  semi- 
nary at  Hartford,  Conn.,  in  the  upper  room  of 
a  store.  Begiiming  with  7  pupils,  it  soon  grew 
to  more  than  ISO,  and  attracted  students  from 
all  the  States,  but  after  10  years  was  discon- 
tinued on  account  of  Mifs  Beecher's  removal  to 
Gncinnati.  Her  interest  In  education  was  thus 
transferred  to  the  Middle  West,  where  for  a 
generation  she  helped  to  mold  public  opinion 
on  the  .subject. 

From  1830-39  several  institutions  for  the  edu- 
cation of  women  were  established,  most  of  them 
in  the  South,  the  Wesleyan  Female  College  at 
Macon,  Ga.,  being  anthorized  to  grant  degrees. 
In  1835  Wheaton  Seminary  in  Norton,  Mass., 
was  founded  by  Judge  Wheaton  in  memory  of 
his  daughter.  His  daughter-in-law,  Mrs.  Eliza 
WTieaton,  instrumental  in  the  founding  of  the 
school,  lived  until  June  1905,  its  constant  bene- 
factor and  a  significant  figure,  as  representing 
the  last  of  the  little  group  who,  in  the  Jffa, 
were  laying  the  foimdation  of  higher  education 
for  women. 

Adviser  and  helper  in  the  founding  of  this 
school  was  the  woman  who  holds  a  foremost 
place  amongpioneers  of  higher  education.  Mary 
Lyon's  reputation  as  student  and  teacher  had  al- 
ready been  won  in  the  academies  at  Byfield,  Am- 
herst, Ashfietd  and  Derry,  and  with  Miss  Qrant 
in  the  seminary  at  Ipswich,  but  her  chief  work 
was  in  the  founding  of  Mount  Holyoke  Seminary, 
Incorporated  in  1836,  and  c^ned  in  1837,  la  the 
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sdvantage  that  the  _....  _ 
country  will  allow."  The  first  mrriculumi  in- 
ctuding  the  natural  sciences,  hif^her  mathematics, 
logic,  moral  philosophy,  ancient  and  modem  his- 
tory, evidences  of  Qiristianity  and  Butler's 
'Analoey,'  shows  a  decided  advance  since  the 
days  when  Mr.  Woodbridge  was  considered  ec- 
centric because  he  believ^  that  women  should 
be  allowed  to  study  grammar,  geograirfy.  and 
composition.  It  marks  an  era  in  faij^er  educa- 
tion, in  the  establishment  of  a  permanent  en- 
dowed institution,  wfaich  should  furnish  to 
women,  at  moderate  rates,  as  good  edttcational 
opportunities  as  the  colleges  for  men  then  of- 
fered. Its  founding  is  not  less  significant  in  its 
influence  as  the  'mother  of  schools,"  Among 
the  institutions  established  on  the  same  plan, 
with  its  graduates  as  prindpals  and  teadiers, 
are  the  Westeni  College  at  Ojcford,  Lake  Erie 
Collide  at  Painesville,  Ohio,  and  Mills  College 
in  California.  Michigan  Seminary  at  Kalama- 
zoo and  the  Cherokee  Seminary,  in  what  is  now 
Indian  Territory,  were  also  Mount  Holyoke 
scbook,  while  across  the  water  they  were 
founded  in  Persia  by  Fidelia  Fisk;  in  Turkey  at 
Marsovan  and  at  &tlis ;  in  South  Africa,  where 
the  Huguenot  Seminary  now  Huguenot  College, 
at  Welhngton,  Cape  Colony,  is  the  most  famous  j 
and  in  Spain,  in  the  form  of  the  International 
Institute  of  Madrid,  founded  at  San  Sebastian, 
by  Alice  Gordon  Gulick.  Miss  Lyon's  influence 
is  seen  also  in  the  establishment  of  Wellesl^ 
CoJiege,  for  Mr.  Duranl  was  a  friend  and  tmstoe 
of  Mount  Holyoke  and  included  many  of  its 

The  intervening  period  before  the  Civil  War 
saw  the  rise  of  numerous  schools  for  the  edu- 
cation of  women,  but  only  two  of  full  col- 
legiate rank  to-day,  Rockford  College  in  Rodk- 
ford,  III.,  opened  as  a  seminary  in  1849  and 
chartered  as  a  college  in  1892,  and  Elmira  Col- 
lege in  Hmtra.  N.  Y.,  founded  in  ,  18SS  and 
authorized  from  the  beginning  to  confer  de- 
grces.  Jt.  is  interesting  to  notice  that  most  of 
these  iikSlitutions  were  in  the  Southern  States, 
a  development  cut  short  by  the  war.  Within  the 
last  30  years,  three  colleges  for  women  of 
collegiate  rank  have  been  established  m  that 
section :  Randolph-Macon  College  for  Women 
at  Lynchburg,  Va.  (1S93).  Agnes  Scoll  Col- 
lege at  Decatur,  Ga.  (1889)  and  Sweet  Briar  at 
Sweet  Briar,  Va.  (1906). 

The  last  35  years  of  the  19th  century  were 
marked  by  an  advance  movement  in  women's 
education  such  as  the  world  had  itever  before 
seen.  During  this  period  three  types  of  insti- 
tution were  dereloped  :— 

1.  The  separate  women's  college. 

Z.  The  women's  college  affiliated  with  the 
university  or  with  the  college  for  men. 

3.  Coeducation  in  the  universities  for  men. 

The  first  and  second  ^pes  are  characteristic 
of  the  East  and  the  third  of  the  West,  altboUKji 
the  distribution  is  not  entirely  along  sectional 

The    Separate    Women*!    College^  The 

conviction  of  Matthew  Vassar,  that  *woman, 
having  received  from  her  Creator  the  same  in- 
tellectual cotistitution  as  man,  has  the  same  right 
as  man  to  intellectual  culture  and  development,' 


led  in  1S61  to  the  incorporation  of  Vassu-  Col- 
lege, opened  in  Poughkeepsie  (1865)  with  more 
than  300  students,  the  first  of  the  distinctive  col- 
leges for  women  authorized  to  confer  degrees, 
with  curriculum  and  endowment  sufRdeni  to 
realise  its  ideal  of  collegiate  work.  In  1875 
two  other  colleges  for  women  followed,  Welles- 
ley  College  at  Wellesley,  Mass.,  founded  by  Mr. 
and  Mrs.  Henry  F.  Duiant,  in  memory  of  their 
son,  and  Smith  College  of  Northampton,  found- 
ed by  Sophia  Smith  of  Hatfield. 

Within  another  lO'years  a  fourth  college  was 
established,  Bryn  Uawr  at  Bryn  Mawr,  Pa., 
founded  by  Joseph  W.  Taylor,  and  opening  its 
doors  to  students  in  1885.  In  188S  Mount 
Holyoke  Seminary  was  incorporated  as  Mount 
Holyoke  Seminary  and  College,  and  in  1893  be- 
came Haunt  Holyoke  College,'  the  .  seminary 
course  being  withdrawn.  The  development  of 
these  colleges  for  women  has  been  phenommd. 
Each  one  has  a  beautiful  campus,  with  fine 
academic  buildings  and  residence  halls,  is  well 
equipped,  and  oners  a  wide  choice  of  elective 
courses,  in  addition  to  the  required  work,  whidi 
varies  somewhat  in  the  different  instittitions. 
The  faculty  of  ^ch  includes  both  men  and 
women,  with  the  latter  in  the  majorin'.  Two, 
Smith  and  Vassar,  have  had  only  men  tor  presi- 
dents ;  two,  Wellesley  and  Mount  Holyoke^  have 
had  only  women ;  and  one,  Bryn  Mawr,  had  a 
man  for  the  first  presideBt  and  a  womaiL  the 
present  executive,  for  the  second  bolder  or  the 
office.  The  large  number  of  applicants  for  ad- 
mission has  made  it  possible  for  these  colleges 
to  maintain  a  high  standard  of  entrance  require- 
ments. Bryn  Mawr  admits  only  on  enamina- 
tiim;  the. other  four  colleges  hare  admitted  on 
certificate  from  accredited  schools,  a  system 
which  will  be  discontinued  in  1<>19.  in  order  to 
substitute  the  Comprehensive  Examinations  of 
the  College  Entrance  Examination  Board,  al- 
though the  Old  Plan  Examinations  will  also  be 
allowed. 

Other  colleges  in  the  East,  somewhat  smaller, 
but  of  high  collegiate  rank,  are  Goucher  Colle^ 
in  Bahitnore,  founded  in  1888  as  a  Methodist 
institution,  and  Wells  College  in  Aurora,  N,  Y., 
beginning  as  a  seminary  in  1868,  but  chartered 
as  a  college  in  1870.  The  Western  College  at 
Oxford.  Ohio,  Lake  Erie  Collie  at  Painesville, 
Ohio,  Milwaukee-Downer  in  Wisconsin,  and 
Mills  College  in  California,  all  beginning  as 
'  seminaries  hut  later  chartered  as  colleges,  are 
doing  excellent  collegiate  work,  althoufRi  their 
numbers  are  scnall,  as  mi|^t  be  expected  in  sec- 
tioos  of  the  country  where  coeducation  is  al- 
most tmtversally  accepted. 

More  recent  foundations  in  the  East  are  Sim- 
mons CoWt^t  and  the  Connecticut  College  for 
Women.  Sunraons  College,  established  bf  the 
will  of  John  Simmons  of  Boston  "as  an  institu- 
tion in  which  might  be  given  instructioD  in  such 
branches  of  art,  science. and  iddustry  as  would 
best  enaible  women  to  earn  an  independent  liveli- 
hood* w8>.  granted  a  diancr  in  1899.  Its  course 
of  study  ia  amiged  in  <OTOgraras  -<-  gmvfwd  in 
seven  schoola^— ,incledBig  Householtf  EiM- 
nomics,  Sccrctaiiil  Stodin,  Library  Sdenoe, 
General  Science  Swial  Workers,  industrial 
T«aohin8  and  Sateiaianship,  The  plan  of  in- 
struction provides 'a  four  year  program  for 
students  meeting  its  entrance  requirements,  a 
one  or  two  year  technical  trainiltg  for  coll^ 
graduates  and  provision  for  special  atndeMi.  ' 
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TIm  Connecticut  CoHege  for  Women,  located 
at  Kew  London,  received  its  charter  from  the 
Connecticut  legislature  in  1911  and  wai  opened 
in  1915.  Its  coarse  for  the  degree  of  Bachelor 
of  Arts  or  Badielor  of  Science  includes  several 
branches  of  technical  traininz,  thus  standing 
midway  between  the  college  of  liberal  arts  ana 
the  more  distinctive  vocational  colleges  like 
Simmons.  The  college  <owea  iu  foundation 
to  the  wish  and  purpose  of  people  of  Connecti- 
cut to  provide  within  the  State  adequate  facili- 
ties for  the  hi^^er  education  of  women.*  The 
Btovemeiit  for  its  establishment  was  begun  by 
members  of  the  Ccdlese  Oub  of  Hartford. 

Another  New  England  College  for  Women 
receiving  its  charter  since  1910  is  Wheaton  Col- 
lege, formerly  Wheaton  Seminary. 

The  Women's  College  AEBliated  with  the 
UniTSntty.--- The  college  for  women  affiliated 
with  the  university,  althou^  the  latest  develop- 
ment, holds  a  idace  midway  between  the  college 
on  a  separate  foundatiorr  and  coeducation. 

The  first  to  be  established  (1886)  was  the 
H.  Sophie  Newcomb  Memorial  College  for 
Women,  afiiliated  with  Tulane  University  in 
New  Orleans,  Under  the  same  board  of  trus- 
tees as  the  University,  its  buildings  are  in  a 
different  pan  of  the  city,  its  productive  funds 
»re  in  part  separate,  and  it  has  a  distinct  fac- 
ility, including  the  president  -  The  graduate  de- 
partment of  the  university  has  been  entirely  ^en 
to  women  since  1S90. 

The  Women's  Colle^  of  Western  Reserve 
University,  Cleveland,  is  the  outgrowth  of  an 
informal  system  of  coeducation,  established  at 
Adelberl  CoUe^,  the  undergraduate  department 
of  the  university,  in  1872.  Sixteen  years  later 
'Women  were  excluded  from  Adelbert  College, 
and  proviiion  made  for  them  by  the  establish- 
ment of  the  Women's  College.  The  fine  build- 
ings of  the  calle^.  although  separate,  are  near 
the  other  university  buildings,'  and  some  of  the 
laboratories  of  the  men's  college  are  open  to 
women.  The  faculty,  #ith  the  exception  of 
the  president,  is  distinct,  but  the  university  con- 
fers the  degrees  and  opens  all  its  graduate 
work  to  women. 

Barnard  College,  afiiliated  with  Columbia 
University,   was  opened  in   1889,   although    10 


lege.  As  a  result  of  his  efforts  and  of  a  lar^e 
popular  petition  in  1883.  asking  for  the  admis-' 
«ion  of  women  to  Columbia  College  on  the  same 
terms  as  men,  a  system  was  inanguraied  known 
as  the  *Collegiatc  Course  for  Women,*  which 
proposed  to  grant  degrees  to  those  tAio  passed 
the  college  examination,  but  made  no  provision 
for  instruction.  The  uusatisfacttuy  character 
of  this  arrangement  led  to  the  establishment  of 
the  college,  which,  with  a  separate  charter  and 
an  administrative  aotonoiny.  received  ColumbJa 
degrees,  took  the  tuuversity  examinations  and 
bad  university  instructors,  or  those  approved 
fay  the  president  In  1900  another  change  was 
made  by  which  Barnard  bears  the  same  relation 
to  Columbia  University  as  Columbia  College, 
having  its  own  faculty,  endowments,  and 
examinations^  but  receiving  the  university 
degree  and  baiig  represented  on  the  nniversity 

In  1891  the  coiporation  of  Brown  Univer- 
aity  voted  to  adnnt  wosnen  to  the  university 
examinations,  but  made  no  promaioii  for  in- 
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and  took  no '  action  concerning  die 
conferring  of  degrees.  Unofficial  instruction^ 
however,  was  given  by  some  of  the"  faculty  of 
the  nniversity  during  the  first  vear  and  at  least 
one  woman  was  admitted  to  the  regular  class- 
room, a  beginning  which  resulted  in  a  vote  of 
the  corporation  in  June  1892  opening  the  de- 
grees and  all  graduate  courses  to  women.  At 
the  begimung  of  the  second  year  a  dean  was 
appointed  and  a  building  for  recitation  purposes 
secured,  where  regular  undergraduate  classes 
were  conducted  by  members  of  the  universi^ 
staff  under  the  name  of  ■The  Women's  ColWe 
in  connectjon  with  Brown  University.*  The 
numbers  had  largc^  increased  and  four  classes 
were  graduated  biefore  the  corporation  formally 
recognized  the  college,  by  constftuling  it  in 
1897  a  department  of  the  university.  The  aJfil- 
ialinn  is  a  close  one,  since  the  faculty  is  com- 
posed of  members  of  the  university  faculty, 
and  the  requirements,  conraca,  examinations,  atid 
degrees  are  the  satue,  thus  carrying  out  the 
plan  of  the  fooader.  President  Andrews,  who 
designed  it  not  as  an  *Amiex,*  but  as  ■part  and 
parcel"  of  the  university. 

RadclifFe  Colltse,  In  affiliation  with  Harvard 
University,  although  of  the  five  colleges  of  this 
class,  the  last  chartered  to  confer  degrees  { 1894), 
was  one  of  tfae  first  to  make  some  provision 
Other  than  coeducation   for  the  admission    of 


Collegiate  Instruction  of  Women*  was  organ- 
ited  m  Cambridge,  Mass.,  "for  the  purpose  of 
providing  systematic  instruction  for  women  by 

Erofessors  ani  other  instructors  in  Harvard 
'niversity.*  The  students  who  completed  the 
course  received  not  a  degree,  but  a  certificate 
stating  that  the  holder  *had  pursued  a  course  of 
study  e<iuivalent  in  amount  and  quality  to  that 
for  which  the  degree  of  Bachelor  of  Arts  is 
conferred  in  Harvard  College,  and  has  passed  in 
a  satisfactory  manner  examinations  on  that 
course  corresponding  to  tfae  colle^  examina- 
tions.* There  was  no  official  relation  with  the 
university  until  1894,  i^en  the  society  commonly 
known  as  'Harvard  Annex,*  was  incorporated 
as  RadclifFe  College  and  authorized  to  confer 
Bachelor's  and  Master's  degrees,  subject  to  the 
approval  of  the  president  and  fellows  of  I^r- 
vard  College.  The  president  and  fellows  con- 
stitute the  Board  of  Visitors  having  the  general 
administration  of  the  college,  but  the  imme- 
diate government  is  in  the  hands  of  a  council 
and  an  academic  board,  chosen  mainly  by  the 
associates,  who  form  the  corporation.  Thus  its 
management  is,  in  getferal,  distinct  from  that  of 
Harvard,  although  its  instructors  are  entirely 
from  the  uiuversity  staff. 

To  the  list  of  affiliated  colleges  should  be 
added  William  Smith  College  of  Geneva,  New 
York,  opened  in  1906  as  a  "co-ordinate*  college 
William  Smith  Colle^  is  under  the  board  of 
trustees  and  the  president  of  Hobart  Collette, 
the  same  facul^  teach  in  both  coUt^fes;  with 
the  excMitioQ  of  instmctors  in  the  department 
of  household  arts  and  die  degrees  are  die  same. 
It  has  its  own  dean,  and  its  classes,  collegiate 
activities,    and    commencements    are    entirely 

In  1910  Tnfts  College  in  Massachusetts  par- 
tially gave  up  the  system  of  coedttcatioii  and 
opened  Jackson  College  as  a  *co^rdinatB*  col- 
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'I«gC  with  general  seKregXion  the  first  two 
y«at$  of  the  course.       .  , 

The  affiliatod  coUeges  show  certain  difler- 
cncu  in  the  character  of  their  connectioD  with 
the  university.  The  chief  administraiiye  is  gen- 
erally the  dean,  only  Radchfle  and  the  H.  Sc- 
phic  Newcojnb  Memorial  College  bavins  a  pras- 
i4ent  distinct  frtnn  the  president  of  the  univer- 
sity. All  these  universities  tqien  their  graduate 
courses  to  women,  and  all,  with  the  exception 
of  Hsrvard,  erant  degrees  on  thecon^klion 
of  that  work  In  their  development  much  has 
been  accomplished  by  advisory  boards,  or  coun- 
cils of  wometi,  who  hare  ooHected  funds  for 
endowments,  erectea  buildincs.  acted  as  advisers, 
and  in  many  ways  promotccT their  interests. 

Coeducation  in  tlM  Univeraitiea  for  Hen. 
—  To  OberUn  College.  Obeiliu,  Ohio,  belongs 
the  honor  of  being  the  first  instttutioii  o£  col- 
I^ate  laok  U>  admit  women.  Opened  in  1833 
as  Oberlin  (Collegiate  Institule,  it  was  coeduo- 
tional  from  the  start,  ahhougfa  at  first  wonten 
entered  the  so-called  'Ladies'  Course,"  and  were 
not  candidates  for  degrees  iintil  1S37.  Tiie  new 
departure  aroused  less  comment,  since  "from  the 
outset,  the  new  institution  stood  for  so  many 
unpopular  ideas,  social  and  theological,  that  the 
mere  fact  of  the  a<lmission  of  both  sexes  at- 
tracted little  attention.*  Its  example  was  not 
followed  for  two  decades,  the  second  institU' 
lion  in  this  pioneer  work  being  also  in  Ohio. 
Anlioch  College  at  Yellow  Springs,  founded 
by  Horace  Mann  in  18S3,  and  coediKaiiotial 
from  the  bepnning.  The  movement,  however, 
did  not  gain  before  the  period  of  the  Civil  War ; 
various  reasons  have  been  sugi^ested  for .  its 
rapid  development  since  that  time,  such  as  the 
growth  of  the  public  school  system,  generally  co- 
educational, and  thus  inRuencing  public  opinion 
in  favor  of  the  same  policy  in  hfgher  education, 
and  the  rise  of  the  factory,  relieving  the  home 
of  many  duties  and  leaving  women  more  free 
for  other  interests.  TlirougliDut 'the  country'the 
demand  for  "practical  education*  was  felt  and 
the  passage   of   the   Land   Qrant  Act  in   1862, 


learning  as  are  related  to  apiculture  and  the 
mechanics  arts*  is  most  sijpulicant  in  its  influ- 
ence upon  women's  educafioti,  sittce  it  was  In- 
terpreted aa  providing  for  them  as  wen  as  for 


The  West  and  the  State  univenities  havs'bcen 
the  leaders  hi  coeducation,  only  three  of  the 
latter, '  VirgiHia.  Georgia  and'  iJaaiBJana.  being 
stiU  closed  t<o  womeni  but  the  £ast  is. not  with- 
out represertiatjon  in  this  class.  When  Cornell 
University  Was  opened  at  Ithaca,  N.  Y.,  in 
1868,  the  iniercst  of  Mr.  Cornell  and  President 


White  in  favor  of  giving  equal  advantage 
young  womfen  resulted  in  the  offer  from  Henry 
W.  Sa^e  at  a  generous  endowment  on  condition 
that  "ihsffuction  shall  be  offered  to  the  young 
women  1^  the  Cornell  University  as  broad  and 
thorough  as  that  now  offered  to  young  men.* 
In,  1872  this  offer  was  accepted  and  Cornell 
became  coeducational. 

The  movement,  however,  had  spread  further 
cast  than  the  State  of  New  York.  In  1868 
Boston  University  was  opened,  welcoming 
young  women  on  precisely  the  same  conditions 
as  young  men,  the.  first.  {ti!^(itution  in  Massa- 
chusetts to.  take  (his  step  artd,  according  to  the 
:_-je|)ort  of  *^  pcesideh^  ."the  firSt  jn  :tb"fi" World 


'to  open  the  entice  circle  of  post-graduate  pro- 
fessioBal  sciocits  to  men  and  women  alike.' 

Several  otlier  Universities  and  colleges  in  the 
East  are  coeducational,  among  them  Johns 
Hojfkin&  the  universities  of  Pennsylvania  and 
Ma^]^  New  York,  Rochester  and  Syrecuse,  aiMl 
Swarthmore,  Adelphi,  Bates  and  Colby  college*. 
The  opening  of  the  University  of  Chicago 
in  1^2  added  another  endowed  institution  of 
ranV  to  coeducation;  but  in  1902,  by  the  so- 
called  'segregation^  policy,  which  means  sepa- 
rate instruction  for  women  during  the  first  two 
years  of  their  undergraduate  course,  the  uni- 
versity provision  for  them  comes  partially 
under  the  head  of  the  aSiliated  college.  This 
action,  together  with  the  limitation  of  tl«e 
number  of  women  adnvtted  to  ui^dergraduate 
work  at  Leland  Stanfora  Jr.  University  in  Cali- 
.  fornia  and  at  N'orthwestem  University,  £van- 
Ston,  111,,  mighl  be  interpreted  as  a  certain 
reaction  in  the  West  against  coeducation  were 
.these  policies  not  explained  by  the  institutions 
.themselves  as  efforts  simply  to  preserve  a  pro- 
portionate relation  in  the  undergraduate  body. 
In  the  light  of  statistics  the  fear  that  the 
women  students  may  outnumber  the. men  is. not 
unfounded. 

The  Commissioner  of  Education  reports 
that  in  the  academic  year  I91S-16  there  were 
in  the  United  States  144  colleges  for  men,  .with 
43,S5l  undergraduate  students;  89  coJIcsee  for 
women,  with  20,638  undergra4uate  students; 
,341  .institutions  for  both  sexes,  with.  109,009 
undergraduate  men  and  60,54^  undergraduate 
.women  — in  all,  574  institutions,  with  a  total  of 
152.860  undergraduate  men  and  90,181  .«nder- 
graduate  woinen.  .The  degrees  conferred  upon 
'women  by  universities,  colleges  and  teqhnologi- 
cal  schools  in  1915-16' were  as  follows: 
.First  degrees  — 

.    Aru.and  Sciences 9,309 

Agriculture ; 13S 

■     Architecture. 4 

Commerce 46 

Education^ 591 

Fine  Arts ; . : 14 

Household  Economy  639 

Journalism.  .     17 
furfc.  .  .: ■.  ■    366 

Oratory.  ;.      74 

The  higher  degrees  conferred  upon  women 
wet*  as  follows-! 

Master  of  Arts  . . ; '989 

Master  of  Science  SS 

Doctor  of  Philosophy   81 

The  total  number  Of-  bachelors*  degrees  re- 
ceived bywomen  was  ,11,240;  by  -men  20,5%. 
The  total  ruiAber  of  graduate  degrees  received 
try  women  was  1.062 ;  'Ky  men  3;4ffi. 

In  ppofessionaP  schools  the  numbers  were  as 
■follow^; 


atuAimi 

Grriu 

■teigb.  . 
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Law,  !^,' '. . 
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The  tendency  toward  the  utiKtarian  is  more 
marked  tn  the  coeducational  itistitutions  than 
in  the  separate  women's  colleges,  a  difference 
easily  explained,  since  the  step  is  a  natural 
one,  from  the  opening  of  a  work-shop  for  the 
men  students  to  the  establishment  of  courses 
in  domestic  science  for  the  women.  The  uni- 
versities endowed  by  the  land  grant  were  the 
first  to  introduce  the  last-named  subject  and 
now  form  the  majority  of  the  institutions  which 
include  it  in  their  curricula. 

Early  specialization  is  also  more  common  in 
the  coeducational  college,  the  separate  college 
placing  greater  emphasis  in  its  undergraduate 
course  upon  liberal  culture.  The  general  tend- 
ency to-oay,  however,  js  away  from  unrestricted 
elective  toward  more  required  work,  a  'groiip' 
system,  or  a  system  of  'majors,*  by  wliich 
the  student  may  have  in  her  undergraduate 
course  something  more  than  a  purely  technical 
and  hence  one-sided  training. 

The  results  of  education  for  women  arc 
shown  in  the  large  increase  of  numbers  in  the 
professions,  the  census  of  1890  giving  the  num- 
ber of  women  in  professional  service  as  311,689, 
that  of  1900  as  430,576,  that  of  1910  as  733,885, 
44.1  per  cent,  of  all  the  people  in  professional 
service.  One  of  the  chief  reasons  urged  by 
the  early  champions  of  the  movement  was  that 
they  might  be  better  qualified  to  become  teach- 
ers and  to-day  their  representation  in  that  pro- 
fession outranks  all  others. 

The  number  of  women  who  arc  given  the 
higher  positions  in  the  profession  of  teaching, 
however,  is  not  in  proportion,  as  the  fallowing 
report  for  1915-16  shows  r 

Professors   and  instructors  in  univ 
colleges  and  technological  schools: 

574  butitutioiu  Ma 

Picptntorr  dtisrtnwBt* 2, 399 

CollBgiUa  dewtfiHnU 19.140           ..... 

Prof ancaMl  diputinantt 7,6SS                91 

Total  (uclodliw dupUcaUv) 28,471           fi,]97 

Within  the  last  few  years  there  hai  been  a 
targe  increase  in  the  number  and  variety  of 
employments  wLich  college  women  enter.  Tbey 
are  not  only  teachers  and  physicians,  but  also 
snrses,  superintendents  of  hospitals,  secretaries, 
registrars  and  keepers  of  records,  librarians, 
social  workers,  in  settlements  ana  associated 
charities,  professional  houseketpers,  assay ers 
and  poultry-reisers.  They  have  oponed  labora- 
tory kitchens,  laundries  and  greeidioutes,  have 
eng^;cd  in   scientific  and  historical   rciearch, 

Sublishcd  books,  becom,c  musicians  and  artists, 
cans  and  presidents  of  colleges.  Nor  has  their 
interest  l>een  confiiied  to  the  professions  by 
which  they  mignt  earn  a  living.  A  'recent 
writer  says  that  *between  the  two.  broad  oceans 
diere  is  hardly  any  significant  movement  outaide 
of  trade  and  politics  which  is  not  aided  ^&  tut- 
ttaid  women  who  work  purely  out  of  ideal  mo- 
.  tives."  Educated  women  are  interesting  them- 
selves in  the  problems  of  the  cities  in  which 
they  live,  serving  on  boards  of  education  and  of 
sanitation,  making  passible  public  playgrounds 
and  vacation  schools,  agitating  the  questions  of 
improved  tenements,  pure  water  supply  and 
clean  streets.  The  experiment  of  college  train- 
ing for  women  has  already  Justified  itself  by 
what  they  have  accomplished  in  promoting  ptib- 
tic  health  and  morals. 

Tlie  Great  War  has  intensified  diit  aSl  for 


1,41S 


college  women.  Laboratories  which  two  or 
three  jears  ago  had  no  place  for  them,  are  de- 
mandmg  more  trained  workers  then  the  colleges 
can  supply.  Positions  as  draughtsmen,  account- 
ants, social  workers,  government  employees, 
farmers,  dietitians,  nurses  and  organizers  for 
different  kinds  of  work,  are  opening  faster  than 


The  fear  that  academic  training  would  unfit 
women  physically  and  divert  them  from  the 
home  by  die  attraction  of  other  careers  has 
proved  unfounded.  The  women's  colleges  and 
many  of  the  coeducational  institutions  provide 
gl^nasiums  and  regular  physical  training,  re- 
quire out-of-door  exercise,  and  have  careful 
physical  examination.  These  provisions,  to- 
gether with  the  regular  hours  and  systematic 
life  of  the  college,  mean  a  better  physical  con- 
dition than  in  the  case  of  the  average  non- 
college  woman. 

To  those  who  know  the  college  woman  in 
her  home  the  question  concerning  her  fitness 
for  it  is  not  debatable.  The  supreme  result  of 
the  college  training  is  the  development  of  char- 
acter ana  the  cultivation  of  self-control,  of  con- 
sideration for  others  and  of  a  more  rational 
outlook,  means  preparation  for  the  home  as  well 
as  for  the  profession. 
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EDUCATIONAL  ASSOCIATIONS.  The 
beginnings  of  educational  associations  in  the 
United  States  antedated  the  public  school  sys- 
tem. Long  before  the  organization  of  State 
school  systems  and  before  iKe  days  of  the  rail- 
road  when  travel  was  of  necessity  by  stage- 
coach, the  great  need  of  conference  and  ^ex- 
chan^  of  thought  was  slowly  being  realized 
and  in  several  Slates,  particularly  in  New  Eng- 
land and  New  York,  county  or  other  local 
gatherings  of  teachers  and  those  interested  in 
education  were  organized. 

Of  the  educational  assodations  in  the  United 
States  having  a  national  character,  the  American 
Institute  of  Instruction  is  probably  the  earliest. 
This  association  was  organ  tied  in  August  1830- 
Tbe  first  meeting  was  held  in  the  State  Houst 
Bq^n,  Mass.,  and  President  Francis  Waylana 
of  Brown  was  the  prewding  officer:    The  fint 
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seven  meetiiiKS  were  held  in  Boston.  They 
were  marked  by  the  presence  of  great  leaders 
and  educational  Slate smen  rather  thati  of  those 
actually  engaged  in  classroom  teaching.  Horace 
Mann,  who  was  then  a  member  of  the  Massa- 
chusetts legislature,  attended  the  first  meeting 
at  Boston  and  became  greatly  interested  in  the 
discussions.  The  program  attracted  his  atten- 
tion  and  active  support.  As  a  result  he  turned 
from  the  law  and  from  legislative  halls  and  be- 
r  greatest   educational  leaders. 


Among  fliose  in  frequent  attendance 
early  meetings  were  Horace  Mann,  The 
Galfaudet,   Henry   Barnard,   Samuel   G.   Howe, 


Asa  Gray,  Ralph  Waldo  Emerson,  Theodore 
Parker,  Charles  Sumner,  David  P.  Page,  Edward 
Everett  and  many  others  whose  names  are 
equally  familiar.  The  first  few  years  dtese 
meetii^s  in  Boston  were  epochmaking,  but 
discordant  elements  brought  about  a  change  in 
plans  and  for  the  next  seven  years  the  annual 
meetings  were  held  in  various  New  Englaml 
dties.  Through  the  influence  of  Horace  Mann 
Massachusetts  made  an  annual  appropriation, 
Bt  first  $300  and  later  $500  for  the  expenses  of 
the  meetingB.  This  was  discontinue*  in  1874. 
With  the  iise  of  the  State  associations  in  1845 
the  interest  in  the  organization  declined.  It 
was  desired  to  make  the  new  State  organizations 
more  rqiresentative  and  popular  but  the 
dynamic  influence  of  the  great  leaders  who  had 
been  active  in  the  meetings  of  the  institute  was 

tinued  through  the  efEorts  of  Rhode  Island 
leadera.  It  was  conunerdaliied  throu^  the 
excursion  idea  which  was  made  a  feature  of 
the  meetings,  and  thus  was  enabled  to  continue 
from  year  to  year,  but  tmusual  expenses  and  a 
very  limited  income  from  the  monbership 
proved  a  serious  embarrassment.  More  re- 
cently, however,  the  membership  has  increased 
and  the  expenses  have  been  reduced  so  that  the 
period  since  1900  has  been  more  eocouragine 
than  at  any  time  since  the  ^reat  leadership  Of 
its  early  days.  '  The  contributions  of  the  Ameri- 
can Institute  of  Instruction  through  the  edu- 
cational statesmen  who  were  in  attendatice  at 
the  early  meetings  were  beyond  measure  in  de- 
vdopine  public  thought  toward  a  r^onal  edu- 
cational  program.  In  comparison  with  the 
larger  State  and  national  meetings  the  annual 
BMetings  of  Uie  institute  have  been  small.  It 
has  seldom  exceeded  2,000  members  in  enrol- 
ment Ahhoiirii  its  history  has  been-  largely 
associated  with  New  England,  yet  its  member- 
ship has  been  drawn  in  part  from  many  other 
States, 

The  Western  Literary  Institute  and  College 
of  Professional  Teachers  which  was  organized . 
in  1831  drew  its  membership  largely  from  the 
four  States  —  Ohio,  Indiana,  Iltinois  and  Ken- 
tacfcy.  Of  the  15  annual  meetings,  12  were 
held  in  Cincinnati,  and  i  in  Louisville,  This 
association  was  very  active  and  was  supported 
by  the  sCrcngeit  teachers  in  this  section  of  the 
country.  The  spirit  and  thou^t  of  the  meetings 
were  progressive.  The  remaricable  development 
of  the  new  country  reacted  on  the  educational 
thought.  There  was  a  freedom  from  conser- 
vatism and  women  were  permitted  to  take  active 
jMJi  in  the  deliberations.  The  association  con- 
tinued until  1845  and  exerted  a  wide  inflneace 
on  the  schools, 

Tbe.Ain«ic»n  Lyceum  Aisocistioo  held  its 


first  national  convention  in  New  York  city  in 
1831.  It  continued  for  nine  years,  when  the 
last  meeting  was  held  in  Philadelphia.  The 
association  was  interested  in  general  educational 
problems  but  more  particnlarly  in  advancing 
impTT>ved  methods,  in  creating  an  interest  In 
the  study  of  the  natural  sciences,  in  providiiig 
the  schools  with  books  and  apparatus,  and  in 
emphasizing   the   importance   of    the   education 


*The  Education  of  the  Blind,"  "Vocal  Music,* 
•Eye  Training,"  'Edncalion  of  the  Deaf,"  •Geol- 
ogy,* "Female  Education,"  "The  EmbeUishment 
and  Improvement  of  Towns.*  The  pfo^rams 
were  prophetic  in  character.  The  association 
created  a  wide  interest  in  libraiies  and 
■lyceums.* 

The  American  Association  for  the  Advance- 
ment of  Education  was  or^nized  as  the  result 
of  a  meeting  of  the  "National  Association  of 
the  Friends  of  Education*  which  held  its  first 
meeting  at  Philadelphia  in  October  1849.  The 
conference  was  presided  over  by  Horace  Mann, 
then  a  member  ot  Congress  from  Massachusetts. 
The  purpose  was  to  discuss  the  admin  istraticn 
of  public  education  in  its  relation  to  the  needs 
in  ififlerent  sections  of  the  country.  The  second 
meeting,  also  held  in  Phitadelt^tia,  convened  in 
August  1850,  under  the  jK^esidency  of  Elii^alet 
Nott,  president  of  Union  College.  At  this 
meeting  a  new  constitution  was  adopted,  and  the 
organization  became  the  American  Association 
for  the  Advancement  of  Education,  The  eighth, 
and  probably  the  last,  meeting  of  the  association 
was  held  at  Detroit  in  August  18.S6  under  the 
presidency  of  Chancellor  H.  P,  Tappen  ot  the 
University  of  Michigan.  The  various  meetings  ■ 
of  the  associatim  were  marked  by  the  attend- 
ance of  superintetidents,  supervising  officers 
and  college  presidents.  The  representation  from 
the  actu^  teaching  stall  was  probably  smalt. 
A  close  relation  is  observed  between  the  Ameri- 
can Association  for  the  Advancement  of  Edu- 
cation and  Ae  new  Stale  school  systems  which 
were  being  organized  at  that  time. 

The  National  Teachers'  Association,  organ- 
ized in  Philadelphia  in  1857,  absorbed  the 
American  Association  for  the  Advancement  of 
Education.  The  purpose  of  the  new  association 
was  to  include  in  one  oi^nization  "alt  the 
teachers  of  our  whole  country.*  The  original 
"call"  was  made  "to  all  practical  teachers  in 
the  North,  the  Sooth,  the  East,  the  West*  and 
was  signed  by  the  presidents  of  tO  of  the  State 
associations.  It  was  to  be  an  oi^nization  of 
the  rank  and  file  of  the  teaching  profession,  to 
bring  together  into  one  unit  the  common 
Aoi^t  of  the  practical  teachers  in  the  scfaooK 
and  through  the  national  association  to  bind  all 
the  State  associations  together  into  one  structure. 
The  spirit  of  the  new  organization  was  in 
■every  sense  in  harmony  with  the  efforts  of  the 
earlier  associations  both  State  and  national.  It 
conceived  the  need  of  a  national  conference 
representing  the  popular  teadiing  body.  A 
pregnant  phrase  in  an  address  by  William  Rus- 
sell at  the  first  meeting  at  Phitadelf^a —- •har- 
monious co-operation  of  educational  skill  with 
scientific  prmtiess  and  parenbl  interests* —  in- 
dicates   the    breadth    of   view    of    these    early 


Teachers'  Association :  the  growing  strci^ftfa  of 
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the  several  Slate  associations,  and  the  liberal 
legislation  by  which  systems  of  public  education 
had  been  established  in  several  States.  More- 
over, the  rapid  economic  development  of  the 
country  through  the  application  of  scientific  dis- 
covery and  invention  to  the  everyday  life  of  the 
people,  such  as  the  marvelous  extension  of 
steam  railroads  and  telegraph  lines  as  well  as 
the  ust  of  industrial  machinery  for  the  farm 
and  home,  made  possible  a  real  national  confer- 
ence and  furnished  a  greater  opportunity  for 
the  interpretation  of  the  common  thought.  The 
strength  in  the  association  was  in  its  appeal  to 

Kpular  membership.  Its  weakness  was  due  to 
:k  of  educational  leadership  and  statesman- 
ship.  The  great  imiiending  uational  crisis  over- 
shadowed the  activities  of  the  embryo  organiia- 
tion.  There  was,  therefore,  lack  of  popular  in- 
terest and  no  conventions  were  held  in  1861, 
1862  and  1867.  In  1866  an  important  change 
was  made  in  the  constitution  whereby  women 
were  admitted  to  full  membership  on  the  same 
terms  aa  men,  and  in  1869  two  women  were 
elected  on  the  executive  board  of  35. 

At  the  tnceting  in  Cleveland,  Ohio,  in  August 
18?0,  D,  B.  Hagar  of  Massachusetts,  who  drew 
up  the  call  for  the  convention  oL  teachers  in 
PhiladeliAia  in  1857,  was  president  of  the  as- 
sociation. In  bis  opening  address  he  outlined 
certain  changes  in  tue  organization  3E  a  result 
of  which  a  new  constitution  was  adopted  and 
the  following  departments  were  created ;  normal 
schools,  school  si^ierinCendence,  elementary  edu- 
cation, and  higher  education.  By  this  action 
die  American  Normal  School  Association  and 
the  National  Association  of  School  Superintend- 
ents became,  under  the  new  constitution,  depan- 
.  ments  of  the  National  Education  Association. 
From  time  to  time  other  departments  have 
been  added  until  there  are  dow  21.  The  breadtii 
o£  activity  is  indicated  by  the  names  of  some 
of  the  departments  more  recently  organized ; 
vocational  education  and  practical  arts,  rural 
and  a^cultural,  child  hygiene,  physical,  school 
administration,  library,  special,  promotion  of 
wider  use  of  scboolhouses.  The  growth,  how- 
ever, was  slow.  The  registered  membership  at 
the  Oeveland  meeting  in  1870  was  only  170,  and 
for  several  years  the  attendance  continued 
small.  The  funds  were  frequently  insufficient 
to  print  the  proceedings.  In  1884  an  unusually 
successful  meeting  was  held  in  Madison,  Wis., 
with  an  enrolment  of  2,729.  This  marked  tile 
beginning  of  a  new  era  for  the  association. 
From  that  time  it  has  properly  been  regarded 
as  a  leader  in  national  educational  matters.  In 
1886  the  association  was  incorporated  for  20 
jrears.  The  following  year  at  the  Chicago  meet- 
ing the  membership  totaled  '  11,297;  at  Los 
Angeles  in  1899,  13,656;  and  at  Boston  in  1903, 
34,953.  In  1906  an  act  was  passed  by  Congress 
incorporating  the  National  Education  Associa- 
tion.  A  permanent  fund  founded  in  1884-  hai 
grown  to  nearly  $200,000. 

At  the  Philadelphia  meeting  in  1891,  Dr.  W. 
T.  Harris,  United  States  Commisaioner  of  Edu- 
cation^ presented  a  noteworthy  paper  on  the 
or^mzaticn  and  functions  of  the  association,  in 
which  he  reviewed  its  purpose,  to  "concentrate 
the  wisdom  and  power  of  nunterona  minds,  and 
distribute  among  all  the  experiences  of  all,"  out- 
lined it.s  progress  and  growth  from  a  few  hun- 
dred to  as  many  thousand,  mentioned  the  great 
■advantage  of  personal  contact  of  tnind  with 


mind,°  and  pointed  out  the  salutary  influence 
of  the  departments  provided  for  the  needed 
specialization  of  work  with  the  suggestion  that 
.others  should  be  added. 

Since  1893  there  has  been  a  pennaoent  pud 
secretary  who  gives  his  entire  time  to  the  serv- 
ice of  the  association,  and  since  1917  the  sec- 
retary's office  and  the  headquarters  of  the  asso- 
ciation have  been  located  at  Washington,  D.  C 
It  has  always  been  the  policy  of  the  organiia- 
tion  to  support  broad  national  policies.  To 
formulate  a  program  of  education  during  and 
aftu-  the  war,  the  association  designated  a  Com- 
mission on  the  Emergency  in  Education.  This 
commission  contemplates  no  •  less  a  program 
than  a  national  department  of  education,  with 
a  secretary  who  shall  sit  in  the  President's  cab- 
inet, and  the  transfer  of  all  bureaus  or  agencies 
relating  to  educational  affairs  to  the  new  de- 
partment. 

There  have  been  organized  in  recent  years 
several  societies  interested  in  the  scientific  study 
of  education.  The  National  Herbertian  Sode^ 
for  the  Scientific  Study  of  Teaching  was  organ- 
iied  in  1895,  and  in  1902  it  was  reorganized  and 
the  title  changed  to  the  Nadotial  Society  for  the 
Scientific  Study  of  Education.  The  National 
Society  for  the  Promotion  of  Industrial  Educa- 
tion, organized  in  1906,  has  also  made  large  con- 
tribution to  educational  thon^t  and  progress. 

Local  teachers'  associations  had  become  gen- 
eral before  the  organization  of  the  Nation] 
Teachers'  Association  in  1857,  A  teachers' 
association  was  oi^fatuzed  in  New  York  dty 
as  early  as  I79S.  An  association  of  teachers 
known  as  the  Schod  Association  of  Middlesex 
County  was  formed  at  Mtddletown,  Conn.,  in 


Teachers  and  Friends  of  Education'  was  hdd 
at  Utica,  N.  Y.,  in  January  1831.  It  was  not 
until  1845,  however,  that  there  was  a  formal 
organization.  Actively  interested  in  the  work 
of  the  State  associations  were  manv  cducafional 
leaders.  These  men  gave  strength  to  the  or- 
ganizations, and  every  effort  was  made  to  secure 
a  large  attendance  on  the  part  of  practical 
teachers.  In  Rhode  Island,  Massachusetts  and 
New  York  State  associations  were  oiganijed  in 
1845.  '  The  Ohio  association  was  organized  in 
1847;  Connecticnt,  in  1848;  Vermont,  in  18S0; 
Michigan  and  Pennsylvania,  in  1852;  Wisconsin, 
Illinois  and  New  Jersey,  in  1853;  Iowa,  New 
Hampshire  and  Indiana,  in  1854;  Missouri,  in 
1856.  The  meetings*  of  some  of  the  State  a«so- 
ciationi  soon  became  large  and  enthusiastic. 
Dr.  Hagar  of  the  State  Normal  School  at 
Salem,  Mass.,  stated  that  the  attendance  at  the 
meetings  of  their  association  in  the  late  60's 
was  from  2,500  to  3,500.  He  attributed  this  in- 
terest to  the  reorgauiiation  of  the  meetings  into 
special  sections.  There  is  now  a  State  teachers' 
association  in  every  State  except  Detawsie. 
The  meeting«  are  usually  held  aniraaUy.     in  die 


topics  are  of  broad  interest,  while  the  3 
meetings  are  given  over  to  the  dtscusnon  of  sqpe- 


tion  IS  very  sironsly  organized,  tvery  eSort  is 
made  to  enroll  a  large  membership.  The  dties, 
villages  and  the  supervisory  districts  are  the 
separate  units  of  the  State  organization  and  are 
rct«esented  by  Megatcs.  who  ouurol  the  pt^- 
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cies  of  Ibe  State  organication.  Previous  to  the 
reoi^:aiiiutioo  of  the  New  York  State  Teachers' 
Aasodatian  in  1913,  die  meetinps  were  largely 
reprMentative  of  the  tocalit;'  where  the  annual 
mecttiiK  happened  to  be  held.  The  renewed  inter- 
est aao  enlarged  activities  of  the  new  organiza- 
tion havb  fully  justified  the  change  made  in 
1913.  Tht  association  is  now  representative  of 
the  entire  State  and  every  supervisory  unit,  dty 
village  or  rural  community,  has  a  representative 
voice  in  its  annual  meeting. 

In  some  States  the  interest  in  the  State  asso- 
ciation is  much  greater  than  in  others.  This  is 
indicated  in  part  by  attendance  and  membership, 
which  varies  from  nearly  rero  to  90  per  cent 
of  the  teaching  body  of  the  State.  Most  of  the 
associations  are  growing  much  stronger  and 
teachers  are  b«(xning  ahve  to  the  opportunilies 
of  an  active  professional  organ iiation.  TIk 
economic  conditions  are  rapidly  becoming  better 
for  the  teacher  in  those  States  in  which  the  aS' 
sociation  is  supported  by  a  loyal  membership. 
The  indifterence  so  often  fomid  is  due  in  part 
at  least  to  the  short  professional  life  of  the 
teacher. 

In  general  there  are  two  tjfpes  of  teachers' 
voluntary  assodadons :  (a)  the  general  associa- 
tioDS  which  aim  to  promote  all  the  interests  of 
teachers,  such  as  the  National  Education  Asso- 
ciation and  the  State  teachers'  associations,  and 
(b)  speciafiacd  assodations  which  are  limited  to 
some  spedal  lubject  or  to  some  particular  ac- 
tivity of  school  work,  such  as  kindergarten,  tn- 
dnstrial  training  En^ish,  mtiMc.  agricnlture,  do- 
mestic arts,  science,  health  and  hygiene,  play- 
grounds, or  others. 

The  early  assodadons  were  largely  cultural. 
They  were  not  subdivided  into  sections,  in  fact, 
the  attendance  was  so  small  that  this  was  not 
possible,  even  if  it  had  been  considered.  In  re- 
cent years  the  national  and  State  associations 
have  differentiated  their  work  until  the  sections 
have  bccone  hi^ly  apecialiied.  Women  play 
a  much  more  prominent  part  than  formerly. 
In  1911  the  National  Education  Association  had 
its  first  woman  president.  It  was  an  incident 
worthy  of  mention  that  in  the  same  year  ihe 
National  Union  of  Teachers  of  England  and 
Wales  bad  a  woman  presiding  officer  for  the 
first  time.  Little  thought  was  given  at  first  to 
the  economic  and  material  needs  of  the  teacher. 
In  the  State  assodations  there  is  a  great  inter- 
est in  educational  legislation  and  also  in  the 
raising  of  jjrofesslonai  standards.  The  teach- 
ers' assodations  in  some  of  the  larger  cities  are 
largely  concerned  with  the  economic  betterment 
of  their  membership  and  related  legislation. 

Teachers'  voluntary  associations,  both  gen- 
eral and  special,  have  made  a  large  contribu- 
tion to  edncational  progress.  To  the  teachers 
these  associations  mean  renewed  enthusiasm, 
professional  growth  and  material  improvement. 
To  the  State  they  are  often  the  «greate8t  single 
educational  factor.'  Active  teacliers'  associa- 
tions are  essential  to  progressive  educational 
policies. 

In  England  a  much  larger  percentage  of 
teachers  is  represented  in  the  assodations  than 
in  America.  The  National  Union  of  Teachers, 
which  was  organized  in  1870,  has  a  membership 
of  over  70,000  teachers.  More  attention  is 
given  to  ecdnomic  conditions  and  material 
neeils.  It  has  actively  supported  candidates  for 
Parliament  and  for  a  time  its  secretary  was  a 


member  of  'ParUament  TTie  memWrship  ■  was 
originally  limited  to  teachers  in  elementaiv 
schools,  but  more  recently  the  Union  has  been 
open  to  other  teachers. 

The  Headmasters'  Conference,  organized  in 
1869,  and  the  Assodation  of  Headmasters,  or- 
gjanized  in  1890,  give  special  attention  to  ques- 
tions relating  to  school  management  and  pro- 
fessional matters.  The  Assistant  Masters'  As- 
sociation is  an  or^nization  of  secondary  school 
teachers  and  is  mterested  in  part  in  the  eco- 
nomic betterment  of  its  membership. 

The  largest  general  assodation  in  Scotland 
is  the  Educational  Institute  of  Scotland.  The 
Scottish  Oass  Teachers'  Association  also  has  a 
large  enrolment.  The  Assodation  of  Head- 
masters of  Secondary  Schools  and  the  Second- 
ary Education  Assodation  of  Scotland  are 
organized  in  the  interests  of  teachers  in  the  sec- 
ondary schools. 

There  are  various  types  of  educational  asso- 
ciations in  France.  Many  of  them  iHustrate  the 
power  in  co-operation  hetween  teachers .  and 
others  interested  in  educational  problems.    The 


nd  hygienic  conditions  in  the  school  includes 
in  its  membership  teachers,  parents,  physicians 
and  others.  The  Sodety  for  the  Psychological 
Study  of  the  Child,  which  was  organized  for  the 
study  of  child  psychology  and  general  educa- 
tional methods,  indudes  not  only  teachers  but 
sdentists  and  others  interested  in  a  theoretical 
as  well  as  practical  studv  of  educational  ques- 
tions. The  work  of  these  assodations  has 
brought  abont  the  organization  of  international 
congresses  for  the  scientifie  study  of  educa- 
tional questions.  Assodations  of  teachers  and 
instructors  in  France  have  a  wide  influence. 
The  discussions  as  to  instruction,  curriculum 
and  disdpline  brou^t  out  in  the  meetings  are 
pnhlished  in  thdr  bulletins  and  principals  are 
quite  free  as  to  the  adoption  of  new  methods 
in  their  schools. 

The  largest  organiiation  of  its  kind  in  Ger- 
many is  the  German  Teadiers'  Assodation 
formed  in  tS71.  Over  90  per  cent  of  the  teach- 
ers in  the  elementary  schools  arc  members  of 
the  association.  It  is  highly  organized  through- 
out the  country,  including  local  assodations  of 
a  general  character  and  sections  for  teachers  in 
spedal  subjects.  The  chief  interest  is  the  pro- 
fessional and  economic  betterment  of  teachers. 
Its  strength  is  in  the  centralized  oreaniiation. 
There  is  also  an  assodation  of  secondary  school 
teachers,  the  aim  of  which  is  to  improve  the 
conditions  of  teachers  in  schools  of  secondary 
grade.  Assodations  which  enlist  the  interesfe 
of  the  public -spirited  citizen  as  well  as  the 
teacher  and  which  aim  to  promote  general  edn- 
cational activities  are  not  found.  _ 


Ed.  Report  1909) ;  Kandel,  I.  L,  'Teachers' 
Voluntary  Associations'  fin  'Cjfclopedia  of 
Education'):  Monroe,  Will  S.,  'Educational 
Assodations'  (N,  E,  A  Fiftieth  Anniversary 
Volume,  1905)-  Wrnship,  Albert  ■£.,  'The 
American  Institute  of  Instruction'  (N.  E.  A. 
Anniversary  Volume,  190S). 

GEOnce  M.  WiLET, 
Director,  Division  of  ExamitiatioMs  and  Inspee- 
tions.  Stale  Education  Department,  Ammy, 
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EDUCATIONAL  ATHLETICS.  At  the 
outset  it  musl  be  borne  well  in  mind  that  ath- 
letics in  an  educational  tnstitutioD  is  noi  an  end 
but  3  means  to  an  end.  The  end  in  view  is  to 
furnish  a  healthy  habitation  for  a  healthy  mind, 
for  without  a  sound  body  to  carry  out  its  work 
the  mind  certainly  cannot  do  what  nature  in- 
tended it  to  do.  Certain  minds  incorporated  in 
crippled  bodies,  it  is  true,  have  nseu  (o  remark- 
able heights  in  the  various  fields  d(  human 
activity,  hut  not  on  account  of  deformities,  but 
in  spite  of  them.  Perhaps  there  is  nothing  so 
detrunental  to  a  good  healthy  body  — not  even 
the  use  of  stimulants  —  as  excessive  sedentary 
pursuits.  When  a  young  man  is  bent  on  win- 
ning scholastic  honors,  ne  unconsciously  falls 
into  this  excess.  Of  course  the  natural  result 
follows.  Good  rich  hlood  is  denied  the  parts; 
they  become  starved,  and  in  a  short  time  degen> 
eration  sets  in  throughout  the  entire  body. 
Then  it  is  that  we  have  a  terrible  spectacle  of 
a  strong  intellect  unable  to  do  even  ordinary 
work  on  account  of  a  pain-racked  body. 

It  is  to  counteract  this  tendency  to  starve 
the  bod}^  in  order  lo  feed  the  mind,  that  school 
authorities  have  encouraged  physical  as  wril 
as  mental  training  among  students.  Thus  we 
see  that  to-day  the  gymnaiitun  is  as  important 
a  part  in  a  group  of  school  buildings  as  a 
hal)  of  science  or  of  arts. 

Although  educational  athletics  is  found  at 
its  best  in  the  university,  and  there  is  little  dif' 
ference  between  the  systems  employed  in  our 
leading  institutions  of  learning,  the  question  is 
far  from  settled  as  to  the  best  way  of  exercis- 
ing the  boy  in  the  elementary  and  high  school. 
It  is  a  generally  accented  fact  that  the  exercise 
—  we  can  hardly  dignify  it  by  the  name  'athlet- 
ics'—in  the  elementary  school  is  the  one 
which,  apparently,  has  the  least  system  about  it 

Athletics  reduced  to  a  system  is  for  the  first 
time  found  in  the  high  school.  The  games 
played  are  much  the  same  as  in  the  college, 
namely,  baseball,  football,  track  sports,  tennis 
and  basketball,  while  in  some  of  the  high  schools 
we  find  indoor  baseball.  As  a  rule  all  inter- 
scholastic  competition  is  under  the  control  of 
the  school  principal,  or  a  member  of  the  teach- 
ing force  appointed  by  the  principal. 

All  over  the  country  there  are  interscholas- 
tic  associations  made  up  of  hi^h  schools  in  ad- 
jacent counties.  The  winners  in  the  respective 
meets  compete  in  larger  meets  under  the  aus- 
pices of  the  athletic  associations  of  some  nearby 
university.  In  many  of  the  Western  States, 
State  high  school  track  meets  are  held  annually 
by  the  various  Sute  universities.  Beside  the 
rivalry  between  high  schools  located  in  the 
same  section,  there  have  been  contests  between 
the  champion  football  teams  of  the  Middle 
West  and  those  of  the  East. 

Generally  speaking,  every  univerMty  in  the 
United  States  has  the  same  routine.  Each  stu- 
dent is  required  lo  undergo  a  i^ysical  exam- 
ination, so  that  a  correct  knowledge  of  his  bod- 
ily condition  is  obtained  and  proper  exercises 
prescribed.  Regular  classes  are  formed  for 
drill  in  ordinary  arm,  body,  le^  and  wand  cal- 
isthenics, and  then  on  the  various  gymnasium 
appliances  and  apparatuses.  During  the  fresh- 
man year  at  least,  gymnasium  work  is  compul- 
sory. Exceptions,  nowever,  are  made  in  the 
cases  of  those  who  make  athletic  teams.  Be- 
sides   the    exercises    themselves,    lectures    are 


given  OD  personal  hygiene.  If  the  oollege  is  a 
co-educational  institution,  the  fesuile  students 
take  physical  training  under  a  competent  woman 
instructor.  In  several  institutions  young  women 
have  taken  part  in  basketball,  and  in  rarer  cases 
in  track  athletics,  and  on  several  occasions  have 
made  enviable  records.  . 

All  competitive  athletic  games  are  given  un- 
der direct  faculty  supervision,  and  examination 
is  required  to  show  that  the  membership  on  any  . 
team  will  not  cause  injury  to  the  student,  but 
will  tend  to  improve  his  pbfsical  condition.  No 
studenL  whose  class  work  is  unsatisfactory,  is 
allowea  to  pl^  on  a  university  team.  No  stu- 
dent is  permitted  to  play  on  an  athletic  team 
more  than  four  years.  All  those  who  take  part 
in  collegiate  sports  must  be  amateurs. 

Of  ail  intercollegiate  sports  the  most  popular 
and  the  one  most  distinctively  a  college  sport 
is  football  The  footbaU  season  begins  in  the 
middle  of  September  and  ends  with  Thanks- 
giving day.  Intercollegiate  contests  begin 
about  the  first  of  October,  since  the  last  half 
of  September  is  taken  up  with  the  training  and 
conditioning  of  the  players.  Football,  as  it  is 
played  in  colleges  to-dzy,  is  a  modification  of 
the  Rugbjr  game.  This  country  first  saw  it  at 
Harvard  in  1875.  A  match  was  arranged  with 
Yale  that  year,  and  the  latter  was  beaten. 
However,  the  lesson  seemed  to  have  been  a 
good  one,  for  since  then  Harvartfs  victories 
over  Yale  have  been  few  and  far  between.  To 
Walter  Camp,  Yale  1860,  sometimes  called  'the 
father  of  football,'  do  we  owe  much  for  foot- 
ball as  tl  is  played  to-day.  It  was  due  princi- 
pally to  Mr.  Camp's  efforts  that  the  number  of 
players  on  a  team,  and  positions  were  fixed  in 
their  present  condition.  Without  going  Into  a 
discus^on.  on  the  roughness  of  the  game,  let 
it  be  considered  that  what  is  rough  —  nay,  bru- 
tal—  for  a  man  in  no  condition  to  piay,  is 
merely  a  trial  of  strength,  courage  and  clever- 
ness, in  which  all  unnecessary  roughness  is 
eliminated,  for  the  trained  athlete. 

After  the  football  season  is  over,  beside 
work  in  the  gymnasium,  there  is  nothing  done 
in  the  way  of  exercise  until  after  the  holiday 
vacation,  when  the  various  indoor  or  gymna- 
sium sports  arc  taken  up.  The  prtncipal  winter 
sport  is  basketball  ana  gymnasium  work.  It 
is  very  important,  among  other  things,  in  that 
it  brings  out  a  part  of  the  student  body  which 
takes  no  part  in  the  other  branches  of  sporL 
Gymnasium  teams  practise  in  tumbling,  trapeze, 
horse  and  bar  work.  Many  of  the  students 
also  take  special  interest  in  wrestling,  fencing 
and  boxing.  Although  there  is  none  or  little 
intercollegiate  competition  in  handball,  this 
beneficial  exercise  is  the  princip^  mode  of 
recreation  for  a  great  many  of   the  student 

Although  it  is  lonp  beiore  the  season  of 
competition,  the  training  season  of  both  the 
baseball  and  track  teams  start  immediately 
after  the  Christmas  holidays.  Baseball  bring; 
out  more  candidates  than  any  other  branch  of 
sport,  and  the  reason  for  this  may  readily  be 
seen.  Although  there  are  many  boys  in  col- 
lie who  have  never  played  football,  or 
sprinted,  there  is  hardly  one,  physically  able, 
who  has  not  played  the  national  game.  TTi* 
indoor  work  in  this  branch  consists  of  batting, 
Jirowing,  picldng  up  groimders  and  pitching. 
Tbe  squad,  whiii  in  some  instaoces  numberB 
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more  dan  a  hnndred  men,  is  gradually  cut 
down,  so  that  when  they  are  able  to  play  out  oi 
doors,  in  Uarch,  there  remains  probably 
enough  men  to  make  up  two  teams,  beside  the 
men  who  are  trying  for  pitching  positions. 

In  the  East,  Brown,  Yaie,  Harvard,  Prince- 
ton, Georgetown  and  Holy  Cross  have  always 
been  among  the  leading  schools  in  baseball. 
The  baseball  squads  in  almost  all  of  these  col- 
leges are  coached  by  professional  players.  In 
die  West,  lUinoii  and  Michigan  have  divided 
all'  (he  diamond  honors  in  recent  years. 

Training  for  a  track  team  starts  in  the  win- 
ter. Almost  every  university  gymnasium  is 
fitted  up  with  a  running  track.  There,  day 
after  day,  the  candidates  for  the  team  get  out 
and  run  under  the  eye  of  the  trainer.  Inter- 
collegiate indoor  track  matches  begin  as  early 
as  February.  They  t^e  place  in  the  gynma- 
sinm,  and  consist  of  short  dashes,  hurdle  races, 
middle  and  Ions  distance  runs,  shot  put,  pole 
To  this  lijt  is  often 


..  .._  the  weather 
andidates  are  taken 
During  the  spring 
n  June,  at  the  end 
et  is  held  to  which 
alleges  of  a  section 


vault  and  high  jump, 
added  a  relay  racei  As 
b  warm  enough  the  track 
out  on  the  athletic  field. 
dual  meets  are  held,  and 
of  the  collegiate  year,  a  n 
all  the  track  teams  of  the 
are  invited  to  compete. 

Harvard,  Pennsyh'ania,  Yale  and  George- 
town do  the  best  work  on  the  track  in  the 
field  among  the  Eastern  colleges.  In  the  West 
Michigan  and  Chicago  usually  fight  it  out  for 
leadership. 

The  following  are  the  best  records  made  in 
the  respective  events  by  the  college  track  ath- 
letes of  the  country  in  collegiate  meets : 

100  r»idr-«  4-S  iL— W.  W.  May. 
210  vvla— Zl  1-5  >.— B.  J.  Wefen,  CearoMain]. 
One-fourth  mili— »7  1-5  «.— J.  8.  Mereditli,  Pcniuylvuu. 
Onc-talC  mile— 1  m.  53  ■.— J.  E.  Meredith.  PetiniylvanU. 
Oo*  mile  ma — 1  m.  14  2-S  «.— I.  P.  Jonw,  CDrncll. 
T*o  mils  nui— »  m.  23  4-5  ■.—J.  S.  HoCmin.  Coroall. 
110  yftii)  hurdles— It  i.— F.  S.  Humy,  LeUnd  Sunfnnl. 
210  rird  liuTdlei— 13  3-5  i.— A.  C.  KnenzIeiD.  Penniyl- 

i  jump— Z*  il.  "iV  it 


Beside  the  sports  already  mentioned,  row- 
ing takes  an  important  place  in  the. athletic  cat- 
alogue of  many  universities.  Perhaps  a  man 
has  to  train  longer  and  more  strenuously  to 
make  a  college  crew  than  if  he  went  into  any 
other  branch  of  sport.  Often  the  man  on  the 
crew  starts  to  work  in  September  and  con- 
tinnes  throughout  the  entire  college  year.  The 
swimming  lank  in  the  gymnasium  leads  to 
many  water  games,  such  as  racing,  diving, 
water  polo,  etc.,  all  of  which  lend  to  mould  a 
inan  along  healthful  lines.     Lawn  tennis  occu- 

{ies  a  very  important  place  in  college  athletics. 
I  is  one  of  the  most  beneficial  sports  we  have, 
btit  as  it  is  not  a  game  which  is  very  interesting 
to  spectators,  it  will  never  rank  with  football, 
baseball,  rowing  or  track  athletics  as  an  inter- 
collegiate sport.  Golf  is  being  taken  up  more 
and  more  by  the  colleges  and  this  most  excel- 
lent game  will  increase  in  popularity,  and  we 
will  hear  of  many  intercollegiate  matches  where 
now  there  are  but  few. 

The  good  of  athletics  in  institutions  of  learn- 
ing is  incalculable.  Between  dasses  and  lec- 
tures, when  there  is  nothing  to  take  up  the. 


student's  mind,  the  temptations  are  manifold. 
If  he  is  of  a  studious  disposition,  there  is  the 
danger  of  excessive  sedentary  life.  If  he  is 
not  studiously  bent,  there  arc  many  tempta- 
tions to  attract  the  idle.  If  he  is  of  a  wcik 
constitution,  disease  and  its  consequences  soon 
follow ;  if  he  is  robust,  although  he  may  stave 
them  off  longer,  the  consequences  are  the  same. 
Then  again,  the  athletic  field  is  a  place  where 
all  classes  of  students  can  meet  on  a  common 
groimd.  It  is  the  place  where  fbey  can  get  rid 
of  a  superabundance  of  youthful  enthusiasm. 
As  a  rtsalt,  the  town  and  gown  riots,  which 
formerly  characterized  every  college  town,  are 
things  of  the  past.  One  is  thus  inclined  to 
agree  with  an  eminent  coltese  president  when 
he  said,  'the  athletic  field  does  more  toward 
keeping  order  in  the  student  body  than  all  our 
rules  and  regulations  combined,' 

EDUCATIONAL  LAND  GRANTS.  See 
Land  Grant  Colleges  ;  Education,  Agbicul- 
TtntAL  —  Land  Grant  Colleger. 

EDUCATIONAL  PERIODICALS.  Pro- 
fessional publications  designed  for  the  use  of 
teachers  first  appeared  in  the  early  part  of  the 
19th  century.  Their  development  has  been 
closely  associated  with  the  organization  and 
growth  of  educational  associations.  The  pioneer 
educational  magazine  of  America  was  the 
Academician,  a  small  semi-weekly  edited  by 
Albert  and  John  W.  Picket  and  pubhshed  by 
the  Incorporated  Society  of  Teachers  of  New 
York.  The  first  number  appeared  7  Feb.  1818. 
It  published  a  series  of  articles  on  grammar 
and  another  series  on  mathematics ;  articles  on 
Pestalozzi's  methods  and  accoimts  of  various 
iustitutions  of  learning.  It  continued  for  two 
years,  the  last  number  appearing  on  29  Jan. 
1820.  The  second  in  the  field,  The  American 
Jottrnai  of  EdHcation,  a  monthly  periodical 
edited  by  William  Russell.  W.  C.  Woodbridge 
and  William  A.  Olcott,  was  begun  in  January 
ISZt,  and  until  1838  exercised  marked  influence 
on  the  educational  thought  of  the  country.  In 
the  latter  year,  Horace  Matm,  then  secretary 
of  the  Massachusetts  State  Board  of  Education, 
commenced  the  publication  of  the  Common 
School  Journal.  As  the  moudipiece  of  the  great 
educational  reformer  this  magazine  did  much 
to  advance  the  teaching  profession.  It  was 
discontinued  in  I8S2.  In  the  meantime  several 
minor  educational  publications  had  sprung  up 
in  difierent  States.  Most  of  these  exerted  but 
a  local  and  transitory  influence.  The  most 
remarkable  educational  periodical  ever  pro- 
duced in  this  country  was  Henry  Barnard's 
Aittencan  Journai  of  Education,  which  was 
started  in  1855.  This  was  more  than  a  maga- 
zine; it  was  rather  a  compendium  of  the  edu- 
cational thought  of  the  day.  It  continued  with 
some  irregularity  until  32  volumes  had  been 
completed.  The  plates  were  preserved  and  the 
whole  work  was  reprinted  for  library  use.  Widi 
the  expansion  of  the  teaching  profession  edu- 
cational periodicals  have  multiplied  until  every 
department  of  education  has  its  special  journal. 
The  best  known  of  the  current  journals  cover- 
ing the  general  pedagogical  field  in  America 
are  Tht  EducaHotiai  Reviem,  (1890),  Education 
(1880),  Tht  School  Review  (1893),  Journal  of 
EducaHon  (1875),  School  Bulletin  (1874), 
Ameiicati  Education  (1897),  CathoHe  Edueit- 
lional   fieview    (1904).     Among  the   i 
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covering  special  i^scs  of  educational  work  the 
(olkiwins  have  a  prominent  place:  Administra- 
tion —  ^tnmVan  School  Board  Journal  (1863), 
Educational  Adwiinistratxon  and  Supervision 
(tSlS);  elementary^  r(i«  Elemenlary  School 
Journal  (1900);  Primary  Bditcalion  (1892), 
American  PrirnOry  Teacher  (1870),  Normal  In- 
ttrtutor  and  Primary  Plans  (1891)  ;  psychology 
—  The  Journal  of  Educational  Psychology 
(1910),  The  Pedagogical  Semittary  (1896), 
The  Ptychological  Clinic  (1906)  ;  i^ysical  edu- 
cation—  A-merican  Physical  EdueaUan  Review 
(1896) ;  kjndergarten  — ?■*«  Kindergarten  fdag- 
atine  (1888).  The  Kindergarten  and  First  Gradt 
(1916).  In  addition  to  these  there  are  many 
state  and  local  educationaJ  periodicals  of  much 
merit  Consult  Bardeen,  C.  W.,  'The  History 
of  Educational  Journalism  in  the  State  of  New 
York'  (Syracuse  1893) ;  'Report  of  Cotninis- 
sioner  o(  bctucation,  U.  S.  Bureau  of  Education, 
1910'  -Severance.  H.  O.,  <A  Guide  to  the  Cur- 
rent Periodicals  and  Serials'  (1914). 

HoitATio  M.  Pollock. 

EDUCATIONAL  TEST  FOR  SUF- 
FRAGE.   See  Electoral  Qualifications. 

EDWARD,  The  Ei.de»,  king  of  England: 
b.  about  870;  d,  Famdon,  Northamptonshire, 
925.  He  was  a  son  of  Alfrvd  the  Great,  and 
succeeded  his  father  in  901.  Ethclwald.  the  son 
of  his  father's  elder  brother,  claimed  the  crown; 
and  an  insurrection  took  place  in  his  favor,  hvt 
it  ended  with  the  death  of  Ethclwald  in  battle. 
The  reign  of  Edward  was  further  distinguished 
hy  successes  over  the  Anglictied  and  foreign 
Danes.  He  fortified  many  inland  towns,  ac- 
quired doiainion  over  Norlhumbria  and  East 
Apglia,  and  subdued  several  of  the  Welsh 
tribes.  Consult  Oman,  'Eiwland  before  the 
Norman  Conquest'  (London  1910). 

KDWAKD  (sumamed  the  "Marttii*),  king 
of  England:  b.  about  963;  d,  Corfe  Castle,  18 
March  979.  He  was  a  son  of  Edgar,  and  suc- 
ceeded his  father  in  975.  His  stepmother, 
Elfrida,  wished  to  raise  her  own  son,  Ethelred, 
to  the'  throne,  but  was  opposed  by  Dunstan, 
through  whose  exertions  Edward  was  p^ce- 
^>ly  crowned.  His  diort  reign  was  chiefly 
disttnguished  by  the  disputes  between  Dunstan 
and  the  foreign  monks  on  one  side,  and  the  sec- 
ular clergy  on  the  other.  Hunting  one  day  in 
Diorsetshire  he  whs  separated  from  his  attend- 
ants, and  repaired  to  Corfe  Castle,  where  H- 
frida  resided.  He  requested  a  glass  of  hquor' 
and  as  he  was  drinking  on  horseback  one  of 
Elfrida's  servants  gave  nim  a  de^  stab  behind. 
He  immediately  set  spurs  to  his  horse^  but, 
fainting  from  loss  of  blood,  was  dragged  in  the  ' 
stirrup  until  he  died.  The  pity  caused  ty  bis 
innocence  and  misfortune  induced  the  people 
to  regard  him  as  a  martyr. 

■  EDWARD  (sumamed  the  "CoHressw*), 
king  of  England  :  b.  Islip,  Osfordshire,  about 
1004;  d.  5  Jan.  1066.  He  was  an  elder  son  of 
Ethelred  the  Unready.  On  the  death  of  his  ma- 
ternal brother,  Hardicanute  the  Dane,  in  1041 
he  was  called  to  the  throne,  and  thus  renewed 
the  Saxon  line.  He  was  not  the  Immediate  heir, 
as  his  brother,  Edmund  Ironside,  had  left  sons; 
but  as  be  received  the  support  of  Godwin,  earl 
of  Kent,  on  condition  of  marrying  his  daughter, 
Editha,  his  claim  was  established.  Edward  was 
a  mild  and  virtuous  prince,  who  acquired  the 
love  oi  bis  subjects  by  his  sanctity  and  care  in 


the  adrainiatimtion  of  justiee.  It  was  under  faia 
reign  that  Westminster  Abbey  was  built  Hav- 
itig  been  educated  in  NoTmandy,  be  introduced 
HO  many  natives  of  that  wwntry  to  his  court 
that  the  French  language  and  manners  became 


place,  and  Edward  was  forced  to  dismiss  bia 
foreign  favorites.  Perceiving  that  the  youth 
and  weakness  of  his  chosen  beir,  Edgar  Athd- 
ios  (l-v.),  would  not  secure  the  succession 
against  the  power  and  abilitsr  of  Harold,  the 
son  of  Godmn,  he  turned  his  eyes  upon 'his 
kinsman,  William  of  Normandy,  in  whose  favor 
it  has  been  asserted  that  he  executed  a  will.  He 
died  leaving  the  point  of  the  succession  unde- 
termined; and  with  him  ended  the  Saxon  line 
of  Idngs.  He  caused  a  body  of  laws  to  be  com- 
piled from  those  of  Ethtlbert,  Ina,  and  Alfred, 
which  is  the  supposed  source  of  the  common 
law  of  England.  He  was  canoniied  by  Alexan- 
der HI  in  1166.  Consult  Hodgkin,  (History  of 
EjigUnd  to  1066'  (London  1906). 

EDWARD  I,  kmg  of  England:  b.  West- 


...  father  and  the  barons  called  him 
early  into  active  life.  In  1252  he  became  Lord 
of  Gascon]^,  and  after  his  marriage  to  Eleanor 
of  Castile  in  1254,  his  father  made  him  ruler  of 
Ireland  and  Wales,  and  the  towns  of  Bristol, 
Stanford  and  Grantham.  The  officials  whom  he 
appointed  in  Wales  were  resented  by  the  inhabit- 
ants who  revolted  with  the  Scotch.  Further 
discontent  was  tnanifeated  bv  ifae  barons  who 
were  likewise  indignant  at  the  favors  granted 
to  foreigners.  King  Henry  and  Edward  were 
finally  forced  to  consent  to  the  Provisions  of 
Oxford  which  limited  the  royal  power  in  regard 
such  appMntments  and  war  vras  declared  in 


1263.     Edward  finally  quelled  ajl  resistance  t 
the   royal   authority  by  the  decisive   defea 
Leicester,  at  the  battle  of  Evesham,_in   1 


In  1268  he  joined  the  Crusade  to  Palestine, 
where  he  inspired  bo  much  terror  that  an  as- 
sassin was  employed  to  despatch  him  from 
whom  he  received  a  wound  in  the  arm.  In  1271 
he  set  out  toward  England,  stopping  at  France 
to  acknowlei^  his  homage  to  Philip  III  for  his 
French  possessions.  He  wa»  crowned  King  of 
England  with  Eleanor  on  19  Aug.  1274,     On 


nobles  and  the  corruption  in  the  administration . 
of  justice;  but  often  evinced  an  arbitrary  and 
grasping  disposition.  In  1274,  and  atpin  in 
1276,  he  summoned  Llewellyn,  prince  of  W/ales. 
to  do  him  homage,  and  upon  nis  refusal,  except 
on  certain  conditions,  began  the  war  which 
ended  in  the  annexation  of  that  principality  to 
the  English  crown  in  1283.  Edward  then  spent 
some  time  abroad  in  mediating  a  peace  between 
the  crowns  of  Prance  and  Aragon,  and  on  (lis 
return  commenced  his  attempts  to  destroy  the 
independence  of  Scotland.  After  his  return 
from  the  Scottish  expedition,  in  1296,  which 
terminated  in  the  capture  of  Baliol,  he  twcame 
involved  in  a  quarrel  with  his  clergy,  who,  sup- 
ported by  the  Pope,  refused  to  submit  to  a  tax 
which  he  had  imposed  upon  them.  Edward 
forced  their  compliance  by  placing  them  out  of 
the  protection  of  the  law.    His  treqiient  c 
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dieats  to  raise  money  at  length  produced  great 
discontent  among  the  nobles  and  people  also, 
which  obliged  him  to  confirm  the  great  charter 
and  charter  of  forests,  and  also  to  give  other 
securities  in  favor  of  pubHc  liberty.  He  then 
made  a  caippaign  in  Flanders  against  France, 
which  terminated  with  the  recovery  of  Guiemie 
and  his  second  marriage  with  Margaret,  the 
sitter  of  King  Philip.  Meantime  new  commo- 
tions took  place  in  Scotland  under  the  guidance 
of  the  celebrated  William  Wallace.  These 
Iransactioos  recalled  Edward  from  Flanders, 
who  hastened  to  the  border  with  an  army  of 
100,000  loen.  The  ignominious  execution  of  the 
brave  Wallace,  in  1305,  %s  a  traitor,  forms  a 
blot  in  the  history  of  Edward.  Neither  did  it 
avail,  since  Robert  Bruce  was  able,  in  1306,  to 
place  himself  at  the  head  of  a  new  confederacy, 
loxligltant  at  this  determined  spirit  of  resistance 
Edward  vowed  revenge  against  the  whole  Scot- 
tish nation,  and,  assembling  another  army,  was 
oo  the  point  of  pissing  the  border  when  he  was 
arrested  by  sickness  and  death.  Few  princes 
have  exhibited  more  vigor  in  action,  or  policy  in 
couQci^  than  Edward  I.  His  enterprises  were 
directed  to  permanent  advantages  rather  than 
to  mere  personal  ambition  and  temporary 
splendor,  Nor  was  he  less  intent  upon  the  in- 
ternal improvement  of  his  kingdom  than  its 
external  importance.  The  laws  of  the  realm 
okilained  so  much  additional  order  and  precision 
dairin^  his  ceig)}  that  he  has  been  called  the 
•Enghsh  Justinian."  He  passed  an  act  of  mort- 
main, protected  and  encouraged  commerce,  and 
in  his  reign  first  ori£|iiiated  the  society  of  jner- 
chant  adventurers.  The  manners  of  this  able 
sovereign  were  courteous,  and  his  person  ma- 

t'estic,  although  the  disproportionate  length  of 
lis  legs  gave  him  the  popular  surname  of 
•Longshanks."  He  left  a  son  and  three  daugh- 
ters by  his  first  wife,  EUeanor,  who  died  in  1290, 
and  two  sons  by  his  second  wife,  Margaret  of 
France.  Consult  Stubbs,  'The  Early  Plan- 
tagenets'  (1877);  Tout,  <Edward  I'  (1893); 
Jenks,  'Edward  Plantagenet'  (New  York 
1902). 

EDWARD  II,  king_of  England:  b.  Cartar- 
von  Castle  in  1284;  d.  Berkeley  Castle.  21  S«»t. 
1327.  He  was  the  first  English  Prince  of  Wales 
and  succeeded  his  father,  Edward  I,  in  1307. 
He  was  of  an  agreeable  figure  iuid  mild  dispo- 
sition, but  indolent  and  fond  of  pleasure.  His 
first  step  was  to  recall  Piers  de  Gavcslon,  a 
young  Gascon,  whom  his  father  bad  banished, 
and  -whom  he  created  Earl  of  Cornwall,  and 
married  to  his  niece.  He  then  went  to  France 
to  espouse  the  Princess  Isabella,  to  whom  he  had 
been  contracted  by  his  father,  leaving  Gaveston 
guardian  of  the_  realm.  Soon  after  his  return 
the  barons  associated  against  the  favorite,  who;n 
they  more  than  once  obliged  the  king  to  send 
away.  He  was,  however,  as  constantly  recalled 
when  the  immediate  danger  was  over,  until  an 
op^i  rebellion  took  place,  and  Gaveston  was 
captured  and  executed  as  a  pubUc  enemy.  In 
1314  Edward  assembled  an  immense  army  to 
check  the  progress  of  Robert  Bruce,  but  was 
completely  defeated  at  Bannockburn.  After 
the  death  of  Gaveston  he  selected  another  favor- 
ite, Hugh  le  Despenser,  upon  whom  he  lavished 
favors  of  every  kind,  until  the  barons  again 
rebelled,  and  the  Parliament  doomed  Despenser 
and  his  father  to  exile.  The  king  was  obliged , 
to  confirm  the  sentence.    Edward,  however,  on 


this  occasion,  in  concert  with  the  Despensers, 

contrived  to  raise  troops  and  attack  the  baran>L 
at  the  head  of  whom  was  his  cousin,  the  Earl 
of  Lancaster,  who,  being  taken  prisoner,  was 
executed  at  Pom  fret.  Edward  subsequentlv 
made  another  fruitless  attempt  against  Scotland, 
which  ended  in  the  conclusion  of  a  truce  of  13 
years.  In  1324  Queen  Isabella  went  to  France, 
and  while  there  entered  into  a  correspondence 
with  several  Elnglish  fugitives,  in  whose  hatred 
to  the  Despensers  she  participated.  Among 
these  was  Roger  Mortimer,  a  young  baron  of 
the  Welsh  marshes,  between  whom  and  Isabella 
a  criminal  intercourse  followed,  in  consequence 
of  which  the  queen  was  still  more  determined 
upon  the  ruin  of  her  weak  and  unhappy  hus- 
band. Having  formed  an  association  with  all 
the  English  malcontents,  and  aided  with  a  force 
by  the  Count  of  Hainault,  she  embarked  for 
England  in  September  1326,  and  landed  in  Suf- 
folk. Her  forces  seized  the  Tower  of  London 
and  other  fortresses,  captured  and  executed  both 
the  Despensers  without  trial,  and  at  length  took 
the  king  prisoner.  Edward  was  confined  in 
Kenllworth  Castle,  and  in  January  1327  hi» 
deposition  was  nnanimously  voted  in  Parlia- 
ment, on  the  ground  of  incapacity  and  misgov- 


10  Berkeley  Castle,  where  Mortimer  dispatched 
two  rafRans,  who  murdered  him,  in  the  20th 
year  of  his  reign  and  43d  year  of  his  age.  Con- 
sult Vickers,  'History  of  England.  1^2-1485' 
(London  1912). 

EDWARD  II,  an  historical  tragedy  by 
Christopher  Marlowe  (1598).  It  follows  his- 
tory closely  in  its  main  lines  and  is  a  powerful 
representation  of  the  tragic  history  of  that 
idng. 

EDWARD  III,  king  of  England:  b.  Wind- 
sor. 13  Nov.  1312;  d.  Richmond.  Surrey.  21  June 
1377.  He  was  a  son  of  Edward  II,  and  on  his 
father's  deposition  in  1327,  was  proclaimed  king 
under  council  of  regency,  while  his  mother's 
paramour,  Mortimer,  really  possessed  the  prin- 
cipal power  in  the  slate.  The  pride  and  op- 
pression of  Mortimer  now  became  bo  intoler- 
able that  a  general  confederacy  was  formed 
against  him.  The  result  was  the  seuure  of 
Mortimer,  who  was  tried  and  condemned  by 
a  parliament  at  Westminster,  and  was  executed 
29  Nov.  1330.  The  queen,  although  treated 
with  outward  respect,  never  again  during  the 
remaining  28  years  of  her  life  recovereol^  an^ 
degree  of  authority.  Edward  now  turned  his 
attention  to  Scotland.  Assisted  by  some  prin- 
cipal English  nobles,  Edward  Baliol  son  of 
the  John  Baliol  to  whom  the  crown  had  been 
awarded  by  Edward  I,  raised  a  force,  and  de- 
feating the  Scots  in  a  great  battle,  set  aside 
Davia  Bruce,  then  a  minorj  and  was  crowned  at 
Scone  in  1332.  Baliol  bang  driven  away  on 
the  departure  of  his  English  auxiliaries,  applied 
to  Edward,  who  defeated  the  regent  Douglas. 
at  the  famous  battle  of  Halidon  Hill,  in  July 
1333.  This  victory  produced  the  restoration  of 
Baliol.  who  was,  however,  again  expelled,  and 
again  restored,  until  the  ambition  of  Edward 
was  called  oft  by  a  still  more  splendid  object 
The  crown  of  France,  by  the  Salic  law,  having 
devolved  to  Philip  de  Valois.  cousin-german  to 
the  deceased  king  Charles  the  Fair,  Edward  -was 
induced  to  claim   it  in  right   of  his  mother, 
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that  monarch's  sister.  Edward,  in  order  to  ob- 
tain supplies,  tnade  concessions  to  Parliaiaent 
which  he  never  intended  to  keep;  and  finding 

bis  territory  of  Guienne  ihreatenci  sent  over 
a  force  for  its  defense,  and  quickly  followed 
himself,  accompanied  by  his  son  Edward,  the 
famous  Black  Prince,  all  his  chief  nobilily,  and 
30,000  men.  The  memorable  battle  of  Crecy 
followed,  25  Aug.  1346,  succeeded  by  the  siege 
of  Calais.  In  the  meantime,  David  Bruce,  hav- 
ing recovered  the  throne  of  Scotland,  made  an 
incursion,  at  the  head  of  a  large  army,  into 
England;  but  being  met  at  Durham  by  a  much 
inferior  force,  raised  by  Queen  Phihppa,  and 
headed  by  Lord  Percy,  was  totally  defeated  and 
taken  prisoner,  with  many  of  his  principal  no- 
bles. Philippa  went  over  to  her  husband  at 
Calais,  and,  by  her  interference  prevented  the 
barbarous  execution  of  Eus  Cache  de  Saint 
Pierre  and  five  other  citizens,  whom  Edward, 
on  the  capitulation  of  the  place,  had  determined 
to  execute,  in  revenge  for  his  long  detention  in 
the  siege.  In  1348  a  truce  was  concluded  with 
France.  The  year  1349  was  distinguished  by 
the  institution  of  the  order  of  the  Garter,  which 
soon  became  one  of  the  most  illustrious  orders 
of  knighthood  in  Europe.  Philip,  King  of 
France,  dying  in  1350,  was  succeeded  by  his 
son  John,  the  commencement  of  whose  reign 
abounded  with  intestine  commotion,  and  in  1335 
Edward  again  invaded  France  on  the  side  of 
Calais,  while  the  Black  Prince  at  the  same  time 
led  a  large  army  from  Gascony,  .Both  these 
.  expeditions  were  attended  with  much  plunder 
and  devastation;  and  Edward,  being  recalled 
home  by  a  Scottish  inroad,  soon  repelled  it, 
and  retaliated  by  carrying  fire  and  sword  from 
Berwidt  to  Edinburgh,  During  this  time  the 
Prince  of  Wales  had  penetrated  from  Guienne 
to  the  heart  of  France,  where  he  was  opposed 
by  King  John,  at  the  head  of  an  army  nearly 
five  times  more  numerous  than  that  of  the  Eng- 
lish. The  famous  battle  of  Poitiers  ensued,  in 
which  the  French  monarch  was  taken  prisoner, 
Edward  held  at  the  same  time  in  captivity  the 
kings  of  France  and  Scotland,  the  most  dan- 
gerous of  his  enemies.  John  was  taken  to  Eng- 
land and  treated  vidth  the  greatest  respect;  and 
David  was  soon  after  liberated  upon  ransom.  A 
truce  had  been  made  with  France  after  the 
battle  of  Poitiers,  at  the  expiration  of  which, 
in  1359,  Edward  once  more  passed  over  to 
Calais  with  a  large  army,  but  at  length  con- 
sented to  a  peace.  Besides  the  stipulation  of 
a  large  ransom  for  King  John,  several  prov- 
inces and  districts  in  the  southwest  of  France 
and  neighborhood  of  Calais  were  yielded  to 
Edward,  who  in  turn  resigned  his  title  to  the 
crown  of  France  and  duchy  of  Normandy. 
Quarrels  with  his  Parliament,  the  opposition  of 
the  Black  Prince  and  personal  affairs  dissipated 
the  rest  of  his  reien.  The  successor  of  John, 
Charles  V,  invaded  the  provinces  entrusted  to 
Prince  Edward,  and  Edward  had  the  mortifica- 
tion of  witnessing  the  gradual  loss  of  all  lis 
French  possessions,  except  Bordeaux  and 
Bayonne,  and  of  all  his  conquests  excent  Calais. 
Consult  Longman,  'Life  and  Times  of  Edward 
III'  (1869);  Markinnon.  'History  of  Edward 
IIP  (1900)  ;  Vickers.  'History  of  England. 
1272-1435'    (London   1912). 

EDWARD  IV,  king  of  Endand :  h.  Rouen, 
France,  29  April  1441;  d.  9  April  1483.    His 


father,  Richard,  Duke  of  York,  wa>  grandaoo 
of  Edward,  Earl  of  Cambridge,  and  Duke  of 
York,  fourth  son  of  Edward  111,  while  the  Lan- 
caster branch  descended  from  John  of  Gaunt 
the  third  son.  The  York  line  bad  intermarried 
with  the  female  descendant)  of  Lionel,  the  sec- 
ond son,  which  gave  it  the  preferable  right  to 
the  crown.  Edward,  on  the  defeat  and  death 
of  his  father  at  the  battle  of  Wakefield,  as- 
sumcd.his  title,  and  having  entered  London  after 
his  victory  over  the  Lancastrians  at  Mortimer's 
Cross  in  February  1461  was  declared  king  by 
acclamation.  Soon  after  his  accession  he  had 
to  fight  for  his  crown  against  an  army  of 
60,000  Lancastrians,  assembled  in  Yorkshire; 
and  the  field  of  Towton  confirmed  his  title  by 
a  decisive  victory.  Although  the  high-sjndted 
Margaret  was  enabled  by  Oie  aid  of  Lonis  XI 
of  France  again  to  take  the  field,  the  result  of 
the  battle  of  Hexham,  in  May  1464,  obliged 
her  to  return  to  Flanders,  and  leave  her  hus- 
band, the  imbecile  Henry  VI,  a  prisoner  in  the 
hands  of  his  enemies.  By  a  marriage  with 
Elizabeth  Woodville,  widow  of  Sir  John  Grey 
of  Groby,  a  Lancastrian,  Edward  plunged  him- 
self into  very  serious  difficulties,  since  at  the 
same  time  he  had  despatched  die  Ear!  of  War- 
wick to  negotiate  a  marriage  for  him  with 
Bona,  sister  to  the  Queen  of  France;  so  that 
he  at  once  offended  two  royal  houses  and  his 
powerful  friend  Warwick.  Aided  by  Prance, 
Warwick,  who  had  contracted  his  daughter  to 
the  Lancastrian  Prince  Edward,  landed  with 
Clarence  and  some  other  lords  at  Dartmouth; 
and  quickly  saw  himself  at  the  head  of  60.000 
men,  with  whom  he  marched  to  encounter  Ed- 
ward. The  king  left  Warwick  in  full  posses- 
sion of  his  kingdom,  11  days  after  he  had  set 
his  foot  in  it.  Henry's  title  was  again  recog- 
nised by  Parliament,  and  Warwick  and  Oar- 
ence  were  declared  regents  of  the  kingdom. 
Edward  subsequently  landed  at  Ravenspur,  In 
Yorkshire.  Here  his  forces  were  reinforced 
by  partisans  from  all  quarters,  and  he  was  soon 
enabled  to  march  to  London,  where  he  obtained 
entrance  as  king,  and  the  unfortunate  Henry 
again  became  prisoner.  Warwick  advanced 
against  him  as  far  as  Barnet,  where,  on  4  A^ril 
1471,  another  great  battle  was  ftmght,  which 
ended  in  the  death  of  Warwick,  and  a  decisive 
victon"  on  the  part  of  Edward.  On  the  same 
day  Queen  Margaret  and  her  son  landed  at 
Weymouth,  and  marched  into  Gloncestershire, 
where  she  was  met  bv  the  victorious  Edward, 
who  totally  defeated  her  at  Tewkesbuiy.  The 
story  is  told  that  the  queen  and  her  son  Edward 
being  taken  prisoners  and  brought  into  the 
presence  of  the  victor  Edward  asked  the  latter 
how  he  dared  to  invade  his  dominions.  On  re- 
ceiving a  spirited  answer  he  basely  struck  the 
captive  prince  on  the  face  with  his  gauntlet  — 
the  signal  for  immediate  massacre  by  the  king's 
brothers  and  other  nobles  attendant.  Margaret 
was  thrown  into  the  Tower,  where  Henry  VI 
soon  after  died,  but  whether  by  violence  or  by 
disease  is  uncertain.  The  latter  part  of  his 
reign  was  disturbed  by  his  jealousy  of  his 
brother  Clarence,  whom  be  put  to  death,  it  is 
said,  by  drowning  in  a  butt  of  Malmsey  wine. 
He  had  ten  children,  seven  of  whom  survived 
him.  His  reign  was  marked  also  by  commer- 
cial enterprise,  notably  the  introduction  of 
printing  and  sitk  manufactures;  and  by  prog- 
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rcss  in  legal  methods,  emcdsny  in  the  adoptifin 
of  iodirect  pleading.  Consult  Ramsay,  'Lan- 
CBster  and  York>  (2  vols.,  Oxford  1892)  ;  Vick- 
ers.  'History  of  England  1272-1485'  (Lotxlon 
1912). 

BDWAKD  V,  king  of  England :  b-  West- 
minster. 2  or  3  Nov.  1470:  d  London  1483.  He 
was  the  eldest  son  of  Edward  IV,  and  was  in 
his  13th  year  when  he  succeeded  his  father  in 
1483.  He  fell  into  the  bands  of  his  uncle,  the 
Dtdce  of  Gloucester,  the  regent  who  caused  the 
yQung  king  and  hi  a  brother  to  be  sent  to  the 
Tower,  and,  it  is  said,  had  them  smothered  by 
ruBians.  Two  bodies,  answering  their  descrip- 
tion, were  found  buried  at  the  foot  of  the  stairs 
of  their  apartment  in  the  reigii  of  Charles  II 
and  were  taken  up  by  that  king's  order,  and 
deposited  in  Westminster  Abbey. 


Lnglani 

6  July  15S3.  He  was  the  son  of  Henry  VIII 
by  Jane  Seymour.  At  his  father's  death  he 
waa  otily  10  years  of  age.  and  as  he  did  not 
hve  to  attain  majority,  the  public  acts  of  his 
reign  are  to  be  deemed  those  of  his  counsellors. 
His  education  was  entrusted  to  men  a(  the  first 
character  for  learning,  among  whom  was  Sir 
John  Cbeke.  He  was  studious,  somewhat  re- 
tiring, devout,  and  showed  a  decided  prefer- 
ence for  the  reformed  doctrines,  and  antirathy 
to  tbose  of  the  Roman  Catholic  Church.  Prot- 
estant! sm  made  rapid  advances  in  the  kingdom. 
The  churches  were  divested  of  im^es,  Henry's 
'Bloody  Statute'  was  repealed;  Crammer  and 
Ridley  were  ordered  to  prepare  a  new  service 
book  which  was  authorized  for  use  in  the 
kingdom.  After  his  father's  death  bis  mater- 
nal uncle,  the  Duke  of  Somerset,  became  pro- 
tector. He  sent  forces  against  Scotland  under 
Seymour  to  puni^  thai  eovernment  for  its  re- 
fusal to  consent  to  the  marriage  of  Mary  Queen 
of  Scots  to  Edward.  The  Scots  were  defeated 
at  Pinkie,  1547.  Somerset's  administration 
raised  up  such  powerful  enemies,  among  them 
John  I)udley.  Earl  of  Warwick,  that  he  was 
brought  to  the  scaffold  with  the  king's  consent 
(1552).  After  his  death,  Dudley,  who  had 
been  created  Duke  of  Northumberland,  became 
all-powerful,  and  through  his  influence  Ed- 
ward, in  a  declining  state  of  health,  was  in- 
duced to  set  aside  the  succession  of  both  his 
sisters,  and  to  settle  the  crown  upon  Lady  Jane 
Grey,  claiming  through  his  father's  youngest 
sister,  the  Duchess  of  Suffolk.  Edward's 
principal  benefit  to  the  kingdom  was  in  the  res- 
toration of  the  grammar  schools.  Consult 
Innes,  'England  under  the  Tudors'  (London 
l«)S). 

EDWARD  VII  (Albert  Edward),  King  of 
Great  Britain  and  Ireland  and  Emperor  of 
India :  b.  Buckingham  Palace,  9  Nov.  1841 ;  d,  6 
May  1910.  He  was  the  eldest  son  and  the  sec- 
ond child  of  Queen  Victoria  and  the  prince  con- 
sort. Prince  Albert  of  Saxe-Coburg.  After  re- 
ceiving a  careful  education  under  private  tutors 
he  studied  at  the  universities  of  Edinburgh,. 
Oxford,  and  Cambridge.  In  the  summer  of 
1860  he  visited  Canada,  where  he  was  enthusi- 
astically received  and  by  special  invitation  of 
President  Buchanan  extended  his  visit  to  the 
United  States,  where  his  reception  was  no  leaa 
cordial.  He  was  appointed  a  brevet- colonel  in 
Ihe  army  ia  1858  and  three  years  later  was  at- 


tached to  the  Curra^  Camp  in  Ireland.  In 
Octoher  1861  he  was  made  a  bencher  of  the 
Middle  Temple.  In  1862  he  was  promoted  to 
the  rank  of  general  and  in  the  spring  of  that 
year  he  set  out  on  a  visit  to  E^^t,  Palestine, 
Syria  and  Athens,  After  the  Prince's  return 
from  the  East  he  was  introduced  at  the  privy 
council,  in  1863  he  took  his  seat  in  the  House  of 
I,ords  and  about  the  same  time  formally  gave 

ai  his  right  to  succeed  to  the  Duchy  of  Saxe- 
oburg-Gotha.  On  10  March  1863,  at  Saint 
George's  Chapel,  Windsor  Castle,  he  was  mar- 
ried to  the  Princess  Alexandra,  eldest  daughter 
of  the  King  of  Denmark.  Near  the  end  of 
1871  he  was  attacked  by  typhoid  fever  and  for  a 
time  it  seemed  as  if  his  death  were  imminent. 
In  1875-76  he  made  a  tour  in  India  and  was 
everywhere  received  with  the  utmost  cordiality 
and  respect.  With  the  Princess  he  made  an 
extended  tour  through  Ireland  in  1885.  The 
establishment  of  the  Imperial  Institute  as  a  me- 
morial o(  the  jubilee  of  Queen  Victoria  (1687) 
was  mainly  due  to  his  suggestion  and  exertions. 
In  1893  he  sat  on  the  Poor  Law  Commission. 
In  the  diamond  jubilee  year  (1897)  he  estab- 
lished the  Prince  of  Wales  Hospital  Fund  for 
the  belter  financial  support  of  the  London  hos- 
pitals. By  the  death  of  his  mother  on  22  Jan. 
1901,  he  became  King  of  Great  Britain  and  Ire- 
land and  Emperor  of  India  and  elected  to  be 
known  as  Edward  VII. 

Elaborate  national  and  international  prepara-: 
tions  for  the  coronation  ceremonies  in  West- 
minster Abbey  were  made  for  26  June  1902; 
but  owing  to  sudden  illness  these  had  to  be  [lost- 

Soned  and  were  carried  through  in  a  modified 
orm  on  9  August. 
The  new  king  thus  came  to  the  throne  in  his 
sixtieth  year.  He  found  foreign  opinion  alien- 
ated by  the  Boer  War  and  he  set  himself  strenu- 
ously to  promote  international  amity.  In  some 
measure  at  least  the  growing  friendliness  be- 
tween his  country  and  France  and  Russia  was 
due  to  his  efforts  to  promote  good  will  and  in 
his  last  years  he  viewed  with  deej)  concern  the 
coolness  that  was  springing  up  with  Germany. 
Owing  to  his  close  family  kinship  with  most  of 
the  crowned  heads  in  the  Old  World,  French 
wits  styled  him  the  'uncle  of  Europe."  Brought 
up  on  a  very  narrow  system  of  education  in 
which  even  the  perusal  of  Sir  Walter  Scon's 
novels  was  banned,  he  never  acquired  a  taste 
for  reading,  but  possessed  uncommon  natural 
powers  of  observation.  Denied  intercourse 
with  boys  of  his  own  age  and  disciplined  with 
a  spartan  severity,  it  was  only  natural  that  when 
manhood  and  freedom  came  he  should  travel 
far  from  the  rigid  traditions  in  which  he  had 
been  reared.  The  breath  of  scandal  did  not 
leave  him  unscathed,  but  his  charm  of  manner, 
his  frankness  of  disposition  and  his  punctilious 
discbarge  of  the  somewhat  formal  duties  that 
fell  to  him  as  Prince  of  Wales  endeared  him 
to  the  British  public.  During  the  long  years  of 
(Jueen  Victoria's  widowhood,  her  growing  isola- 
tion from  public  life  made  of  her  throne  a 
*loiie1y  splendor,"  and  the  state  of  tutelage  in 
which  she  kept  the  heir-apparent,  denying  him 
access  to  contidential  documents,  prevented  him 
from  developing  any  aptitude  for  affairs  of 
state.  When  he  came  to  the  throne  he  re- 
vived in  a  very  real  sense  the  ceremonial 
splendors  of  the  monarchy;  he  was  fond  o£ 
pagentry  and  the  observances  associated^vvilb 
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the  stately  orderingof  court  functions,  and  dur- 
ing bis  brief  Teig;n  be  completely  won  the  hearts 
Of  his  people  and  the  respect  of  the  civilized 
world.  His  last  years  were  clouded  by  (he  feud 
between  Lords  and  Commons  over  the  rejection 
by  the  former  of  the  Budget  of  I9»  and  his 
tmexpecled  death  (6  May  1910),  due  to  heart 
failure  supervening  on  an  attack  of  bronchitis, 
evoked  a  wave  of  sympathy  that  was  world- 
wide. He  had  an  ideal  consort  in  Queen  Alex- 
andra, who  performed  the  duties  of  her  high 
station  with  a  grace,  sympathy  and  tact  that 
won  her  a   special  place   in   the   hearts  of   the 


to  the  'Dictionary  of  National  Biography' 
(1912);  also  Legge's  'King  Edward  in  His 
True  Colours)  <1912).  To  King  Edward  and 
Queen  Alexandra  were  born  Albert  Victor 
Oiristian  Edward,  Duke  of  Clarence  and  Avon- 
dale,  b.  8  Jan.  1864;  d.  .14  Jan.  1892;  George 
Frederick  Ernest  Albert,  who  succeeded  to  the 
throne,  b.  3  June  18fi5,  married  6  July  1893,  to 
the  Princess  Victoria  Mary  of  Teck;  Princess 
Louise  Victoria  Alexandra  Dagmar,  b.  20  Feb. 
1867,  married  27  July  1889,  to  the  Duke  of  Fife ; 
Princess  Victoria  Alexandra  Olga  Mary,  b.  6 
July  1868;  and  Princess  Maud  Charlotte  Mary 
Victoria,  h.  26  Nov.  1869,  married  22  July  1896, 
to  Prince  Charles  of  Denmark,  now  King 
Haakon  VII  of  Norway. 

EDWARD,  Prince  of  Wales,  sumamed  the 
Black  Prince,  English  prince :  b.  Woodstock,  15 


Hainault,  and  at  the  age  of  15  accompanied  his 
father  in  his  invasion  of  France,  and  received 
from  him  the  honor  of  knighthood.  The  rictow 
of  Crecy.  26  Aug,  1346,  which  King  Edward  left 

trincipally  to  the  exertions  of  the  force  under 
is  son's  command,  to  use  that  warlike  king's 
language,  "showed  that  he  merited  hia  spurs." 
It  was  on  this  occasion  that  he  assumed  the 
motto  of  Ich  dien  (I  serve),  used  by  all  succeed- 
ing princes  of  Wales,  and  derived,  it  is  said, 
from  the  crest  of  the  King  of  Bohemia,  slain  in 
that  battle,  which  tradition,  however,  later  anti- 
quaries seem  disposed  to  discredit.  In  1335  he 
commanded  the  army  which  invaded  France 
from  Gascony,  and  the  next  year  fought  the 
great  battle  of  Poitiers,  and  distinguished  him- 
self by  the  courtesy  with  which  he  treated  his 
prisoner.  King  John.  By  the  Peace  of  Bretigny 
his  father  had  obtained  the  provinces  of  Poitou, 
Saintonge,  Ferigord,  Limousin,  etc,  which  he 
annexed  to  Guienne  and  formed  into  a  sover- 
eignty for  his  son,  under  the  title  of  the  Princi- 
pality of  Aquitaine.  There  the  prince  took  up 
bis  residence;  and  at  his  court  Pedro  the  Cruel, 
the  deposed  king  of  Castile,  sought  refuge, 
when  driven  from  his  throne  by  his  natural 
brother,  Henry  of  Trastamare,  Edward  un- 
dertook the  re- establishment  of  this  tyrant, 
which  he  accotnplithed.  Disappointed  1^  the 
perfidy  of  Pedro,  of  the  stipulated  reimburse- 
ments, the  taxes  he  was  obliged  to  levy  on  his 
new  subjects  rendered  his  government  unpopu- 
lar; and  an  appeal  was  made  to  the  king  of 
France,  as  his  liege  lord,  who  summoned  him 
as  hi;  vassal  to  appear  at  Paris,  "I  will  come,' 
replied  the  angry  prince,  'but  it  shall  be  at  the 
head  of  60,000  men.*  His  health,  however,  was 
too  far  declined  to  enable  him  to  take  the  fidd. 


when  the  king  of  France  invaded  his  dominions; 
and  having  suffered  the  mortification  of  seeii^ 
his  generals  defeated,  he  withdrew  into  Eng- 
land, and  after  lingeruig  some  time  died  in  h^ 
46th  year,  leaving  an  only  son,  afterward  RicE^ 
ard  II.  He  wa*  buried  in  Canterbury  Cathe- 
dral, where  portions  of  his  armor,  are-  still  sus- 
pended above  his  tomb.  Cossult  Dunn-Patti- 
son,  <Tlie  Black  Prince'  (Lcmdon  1910)  ;  Vick- 
ers,  'History  of  En^and  1272-1485'  (ib.  1912). 
EDWARD,  ThonwB,  Scottish  naturritst:  b. 
Grosport,  1814;  d.  27  April  1885.  As  the  ap- 
prentice of  a  shoemaker  he  spMit  the  early  part 
of  his  life  in  Aberdeen,  and  in  1837  married 
and  settled  in  Banff.  Here  he  strolled  for  40 
years  in  a  ceaseless  effort  fo  acquire  a  close 
knowledge  of  natural  history^  while  at  the 
same  time  he  supported  his  wife  and  11  diil- 
dren  on  wages  that  never  exceeded  15  diillfaigs 
a  wedc.  Apart  from  his  laborious  work  as  a 
shoemaker  he  collected,  described  and  Ahibited  , 
numerous  specimens  of  natural  history. notably 
of  birds  and  of  Crustacea.  In  1866  he  waa 
elected  an  associate  of  the  Linnaean  Society  of 
London.  A  biography  of  Edward,  written  by 
Samuel  Smiles  (q.v.),  appeared  in  LS76,  'Life 
of  a  Scotch  Naturalist,'  and  being  thus  promi- 
nently broi^t  before  the  public,  a  petiaon  of 
£50  a  year  was  conferrea  upon  htm  by  the 

EDWARDBS,  Sn  Herbert  Becjanmi, 
British  soldier  and  administrator:  b.  Frodesley, 
Shropshire,  1819;  d.  1868.  He  received  his  edu- 
cation at  King's  College,  London,  and  entered 
the  Indian  army  in  1840.  He  served  on  the 
staff  of  Sir  Hu^  Gough  in  the  First  Sikh  War 
■     1845-46  and  in  1847became  first  assistant  f 


Mooltan  and  for  his  services  received  the 
thanks  of  Parliament  and  was  brevetfed  major. 
He  rendered  splendid  services  during  the  Indian 
Mutiny  of  1857  by  securing  the  neutrality  of 
Afghanistan,  thus  permitting  troops  to  be  with- 
drawn from  the  northwest  border  and  rushed  to 
the  relief  of  Delhi  and  Lucknow.  Because  of 
failing  health  he  was  obliged  to  decline  the  gov- 
ernorship of  the  Punjab,  tendered  him  in  1862, 
and  to  return  to  England.  He  was  promoted 
a  major-general  a  short  time  before  his  death. 
Banu,  Punjab,  was  renamed  in  his  honor, 
Edward  esabad. 

EDWARDS,  Amelia  Blandford.  English 
Zgj'ptologist  and  novelist:  b.  London,  1831;  d. 
Weston-super-Mare,  Somerset,  IS  April  1892. 
Her  novels  include  'My  Brother's  Wife' 
(1855);  'Hand  and  Glove'  (1859);  'Half  a 
Million  of  Money'  (1865)  ;  'Lord  Brackenbury' 
(1830)  ;  'Barbara's  History,'  and  'In  the  Days 
of  My  Youth'  (1873).  Later  she  achieved  great 
celebrity  through  her  writings  and  lectures  in 
Europe  and  the  United  States  on  the  antiquities 
of  Egypt ;  her  best-known  works  in  this  field 
arc  "A  Thousand  Miles  Up  the  Nile'  (1877); 
and  'Pharaohs,  Fellahs  and  Explorers'  (1891). 
She  also  translated  Maspero's  work  on  'Egyp- 
tian Archaeology.'  and  was  secretary  of  the 
Egyptian  Exploration  Fund. 

EDWARDS,  Arthur,  American  dergynuut 
and  editor:  b.  Norwalk,  1834;  d.  1901.  In  18S8 
he  was  graduated  at  Ohio  Wesleyan  University 
and  in  the  same  year  entered  the  ministry  of 
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the  Uetfaodist  Cburch.  In  the  Civil  W4r  he 
served  as  chaplain  of  the  First  Uicfaigan.  In- 
fantry until  after  the  battle  of  Gettysburg,  la 
the  following  year  he  was  made  atsislftot  editor 
of  the  Northwestern  Chritiian  Advocate  of  Chi- 
cago and  from  1872  imttl  his  death  he  was 
editor.  lie  attended  Mven  general  conferences 
of  his  Church  %nd  the  ecmaenica]  Methodist 
conference  at  London  in  1B81,  before  which  he 
read  a  paper  on  'The  Status  of  Methodism  in 
the  Western  Hemisphere.'  In  1876  he  was  a 
member  of  the  committee  which  revised  the 
Church  hymnal.  He  also  served  as  secretary 
of  the  Detroit  Conference  for  about  12  years. 
At  the  general  conference  of  1868  he  edited  the 
Daily  Chrittian  Advocate. 

Bt>WASDS,  Brjran,  English  historian  of 
the  West  Indies:  b.  Westbury,  Wiltshire,  21 
May  1743;  d.  Southampton.  15  July  1800.  On 
the  death  of  his  father  he  was  taken  under 
the  care  of  an  uncle  in  Jamaica,  who  left  him 
a  large  fortune.  After  a  successful  mercantile 
career  he  returned  to  England,  and  in  1796  took 
his  seat  for  the  borou^  of  Grampound,  which 
he  represented  until  his  death.  He  is  remem- 
bered for  his  '  History,  Civil  and  Commercial, 
of  the  British  Colonies  in  the  West  Indies' 
(1793).  A  new  edition  of  this  work  (1801) 
includes  a  history  of  San  Domingo.  He  also 
published  'Proceedings  of  the  Governor  and 
Assembly  of  Jamaica  in  regard  to  the  Maroon 
Negroes'    (17«). 

EDWARDS,  Charles  Lincoln,  American 
sdentist:  b.  Oquawka,  III.,  8  Dec.  1863.  He 
was  graduated  at  Lombard  University  in  1884; 
Indiana  University,  1886;  and  the  University 
of  Leipiig  1890.  He  was  fellow  of  biology  in 
Clark  University,  1892-93;  associate  professor 
of  biology  in  the  University  of  Texas,  1893-94; 
professor  of  biology  in  the  Univeriily  of  Cin- 
cinnati, 1894-1900;  professor  of  natural  history 
in  Trinity  College,  1900-10;  and  associate  pro- 
fessor of^  biology  in  the  University  of  Southern 
California,  1911-12;  professor  of  embryology 
and  histology,  medical  department.  University 
of  Southern  California,  1912-13 ;  director  of 
nature-study,  Los  Angeles  city  schools  after 
1912.  He  was  president  of  the  American  Folk- 
Lore  Society  in  1899.  He  has  published  'Ba- 
hama Songs  and  Stories'  (1895),  and  many 
papers  and  monographs  on  subjects  in  biology, 
embryology,  folk-lore,  etc. 

EDWARDS,  Clarence  Ransom,  American 
military  officer:  b.  Cleveland,  Ohio,  1  Jan.  1860. 
He  was  graduated  at  West  Point  in  1883;  pro- 
fessor of  military  science  and  tactics  al  Saint 
John's  College,  Fordham,  1890-93;  commis- 
sioned first  lieutenant,  1891;  captain,  1898;  lieu- 
tenant-colonel of  volunteers,  1899;  served  on 
the  staff  of  Genera!  Lawton  in  the  Philippines, 
and  was  recommended  for  brevets  of  major, 
lieutenant-colonel,  and  colonel  in  the  regular  es- 
tablishment, and  brigadier-general  of  volunteers ; 
accompanied  (ineral  Law  ton's  body  to  the 
United  States;  chief  of  the  division  of  insu- 
lar affairs.  War  Department,  1900-02;  com- 
missioned colonel,  1  Jul/  1902,  and  chief  of  the 
bureau  of  insular  aiTairs  and  director  of  its 
publications,  until  1912,  He  became  brigadier' 
general  30  June  1906;  transferred  to  line  in 
1912,  and  later  commanded  the  Sixth  Brigade, 
Second  Division  at  Texas  City,  Tex.,  ana  the 
First  Hawaiian  Brigade  at  Honolulu,  H.  I.    In 
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1915  be  was  placed  in  ccHiunand  of  tbe  troc^ 
in   the   Panama   Canal   Zone. 

EDWARDS,  Geocwe  Wharton,  Amerkan 
aniet  and  author;  b.  Fairbaren,  Conti.,  185% 
He  was  educated  in  Antwerp  and  Paris,  and 
has  received  many  medals  and  honors  for  bis 
work  at  American  and  Eurc^ean  eajiibitions. 
His  watercolors  are  particularly  praiseworthy 
and  bis  magazine  illustration  is  well  known 
and  -of  a  high  quality.  He  has  published 
'Thumbnail  Sketches'  (1886);  'P'tit  Matinic 
and  Other  Monotones'  (1887);  'The  Rivalries 
of  Long  and  Short  Codiac'  (1888);  'Break  o* 
Day.  and  Other  Stories'  (1889)  ;  'HoUand  of 
Today'  (1910)  ;  'Reading  Journey  in  the  Hoi- 
low  I^nd,  Chautauqua'  (1910);  'Brittany  and 
the  Bretons'  (1911)  ;  'Marken  and  its  People' 
(W12)_;    'Some  Old  Flemish  Towns'    (1913); 


(1897)  ;  'Hans' Brinker  and  the'^ifver  Skates 
(1915).  He  is  a  member  of  The  American 
Society  Water  Color  Painters ;  New  York 
Water  Color  Club;  The  Authors  Club,  and  the 
Society  of  Arts.  He  painted  the  mural  deco- 
ration 'Heniy  Hudson'  in  the  West  Point 
Military  Academy. 

EDWARDS,  Harry  Stilwell,  Americaa 
journalist  and  novelist:  b.  Macon,  Ga.,  23  April 
1855.     He  was  graduated  from  the  law  depart- 

*  of  Mercer  University  but  in  1881  entered 

"  in  his  native  city.  He  is  well  known 
of  magazine  stories  most  of  which 
relate  to  life  in  the  South,  and  of  numerous 
songs  and  poems.  Among  his  works  are  'Two 
Runaways  and  other  Stories'  (1889);  'His 
Defense  and  other  Stories'  ;  'Sons  and  Fathers' 
a  novel  that  won  a  priie  of  $10,000  in  a  world- 
wide contest  over  800  manuscripts ;  and  'Th« 
Marbeau  Cousins.'  His  lullaby  song  'Mammy's 
Little  Boy'  and  poem  'The  Vulture,'  have  a 
more  than  national  reputation.  In  1904  at  Chi- 
cago he  seconded  the  nomination  of  Theodore 
Roosevelt  in  a  notably  eloquent  oration.  He 
was  referee  in  Georgia  for  the  seven  years  of 
Roosevelt's  administration  and  served  as  post- 
master at  Macon,  Ga.,  for  13  years,  to  which 
office  he  was  appointed  first  by  President  Mc- 
Kinley.  He  is  a  member  of  the  National  Insti- 
tute of  Arts  and  Letters. 

EDWARDS,  Henri  Milne^  See  Mcne- 
Edwards. 

EDWARDS,  James  Corsoti,  American 
poet:  b.  Philadelphia,  Pa.,  17  July  1802;  d 
Macon,  Ga..  April  1861.  He  moved  to  Georgia 
in  1821,  and  was  a  poet  at  one  time  extensively 


ithern  school  readers;  also  of  many  c 
paign  songs  in  Whig  circles. 

EDWARDS,  Jamea  Thomas,  American 
educator:  b.  Bamegat,  N.  J.,  6  Jan.  1838;  d 
Randolph,  N.  Y.,  20  Aue.  1914.  He  was  grad- 
uated at  Wesleyan  Umversity  in  1860,  He 
served  in  the  National  army  in  the  Civil  War, 
was  afterward  principal  of  several  schools,  and 
in  1892-93  was  field-secreUry  of  the  Chautauqua 
System  of  Education.  He  was  a  senator  in  the 
Rhode  Island  legislature,  1865-69,  an4  ^  mt/rar 
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ber  of  die  Hew  York  le^slatun,  18»-<»;  was 
chainnan  of  the  committee  on  education  at 
both  bodies,  amd  was  the  uthor  of  Ac  Uni- 
versity bill  and  Library  and  Traveling  Library 
bilis.  He  was  a  trustee  and  director  oi  the 
deparlnients  of  physics  and  chemiatry  of  tht 
Cluutauqua  Buminer  sdiools  1883-93,  and  wu 
frominsntly    identified   with   other    educational 


(1892) ;  'Addresses-^ Educational,  Political, 
Scientific.  Reli»ous>  (1856);  'Pen  and  Picr 
tnrC  (18%);  <Rhynies  from  a  Reclining  Chair' 
(1902);  'The  Edwards  Family'  (190S);  and 
airticlea  to  various  periodicals. 

EDWARDS,  John  PasBmore,  En^sh 
newspaper  proprietor:  b.  Blackwater,  Cornwall, 
24  March  1823;  d.  Hampstead,  22  April  1911. 
The  son  of  a  carpenter,  he  began  life  as  a  pub- 
lisher's clerk,  became  absorbed  in  pnbHc  ques- 
tions, and  was  a  delegate  to  peace  conferences 
at  Brussels,  Paris  and  Frankfort,  1848-50.  His 
early  publishing  ventures,  were  failures;  but 
success  came  to  him  after  he  acquired  in  1876 
the  London  Echo,  the  first  halfpenny  evening 
journal  in  London,  which  he  edited  with 
marked  ability  for  20  years,  and  kept  "clean* 
of  all  doubtful  matter  and  betting  news.  He 
represented  Salisbury  as  a  Liberal  1880-85,  but 
seceded  from  Mr.  Gladstone  on  the  Home  Rule 
issue,  and  retired  froto  politics.  He  sbowcd  a 
wise  ditcrimi nation  as  well  as  generosity  in  the 
us«  of  his  wealili,  and  founded  upwards  of  70 
^mUic  institutions;  including  libraries^  His  ai»- 
tobiography  was  privately  printed  in  1906,  under 
tka  tide  'A  F«w  Footprints.* 
'  KDWARDS,  Jonadun,  American  theo!c>- 
gian:  b.  in  South  (then  East)  Windsor,  Conn., 
S  Oct  1703;  d.  Princeton,  N.  J.,  22  March 
17S8.  His  father,  the  Rev.  Timothy  Edwards, 
a  gtadttate  of  Harvard,  was  parish  minister  at 
Windsor  for  nearly  60  years.  His  mother, 
Esther  Stoddard,  a  daughter  of  the  Rev,  Solo- 
mon Stoddardj  minister  en  Northampton,  Mass'., 
is  celebrated  tor  force  of  character  and  native 
^^gor  of  intelligence.  There  were  10  otter 
children  in  the  family,  all  girls.  Tonathan,  the 
fifth  child,  was  brought  up  with  nis  sisters  In 
an  environment  peculiarly  adapted  to  his  devel- 
opmenl.  The  quiet  beauty  of  the  landscape 
about  Windsor  and  the  outward  simplicity  of 
the  life  in  the  village  and  the  home,  whens 
the  interests  of  recognized  supremacy  were  those 
■of-  th^  spirit  and  the  mind,  exerted,  congenial 
influence  on  a  character  pre-eminently  disposed 
to  reflection  and  to  the  feeliif^  anc  practical 
acknowledgment  of  things  invisible.  Religion, 
both  in  its  expexintental  and  in  its  theoretical 
aspects,  early  became  his  absorbing  preoccupa- 
tion. The  precocitjr  gf  his  intellectual  develgp- 
jneut  is  shown  in  his  first  essays,  a  metaphysical 
tract  on  the  nature  of  the  soul,  written  when  he 
was  ID,  and  a  paper,  remarkable  for  accuracy 
of  .observation  and.  acuteness  and  breadth  of 
reasoning,  im  the  habits  of  the  'flying  spider,' 
written  some  two  years  later.'  At  13  he  entered 
tfee  CoHegiate  School  at  Saybrook,  afterward 
Yale  Collegf,  from  which  he  graduated  at  New 
Haven,  with  the  valedictory  in  a  class  of  10, 
■shortly  before  his  17th  birthday  (1720).  TTit 
«¥ent  of  greatest  intellectual  significance  for 
"Edwards,  and  one  which  maj;  evert  be  said  to 
mark  a  turning-point  in  the  history  of 'philoso- 


phy in  Ahierica,  was'his'raadbg,'  in  his  ac^bo- 
moreycar  in  college,  6t  Locke's  'Essay  on  the 
Human  Understaoding;'  The  book  made  on 
him  a  profound  inipreKion,  He  read  it;  be 
tells  us,  with  a  pleawire  far  higher  than  that  of 
the  greediest  miser  gatbeiing  up  haUfuls  of 
silver  and  gokl  fnom  sonie  newh'  discovered 
treasure.  Me  began  now,  or  ahoirtly  afterwanl. 
a  series  of  notes  designed  as  material  for  aa 
exhaustive  treatise  on  Ule  mind.  He  also  Wrote 
a  scries  of  notes  with  a  view  to  a  correspond- 
ing treatise  on  natoral  sciciKe.  These -nntei, 
some  of  winch  probably  belong  lo  the  years  im- 
mediately following  his  graduatian;  thougli 
some  of  the  most  important  almost  certainh  go 
back  to  an  earlier  date,  throw  s  flood  of  uait 
on  the  whole  subsequent  devciopmen^  ot  nis 
thinking,  as  well  as  on  the  cnaracler  and  work- 
ings of  his  mind  at  the  period  of  theii  aomiw 
sitioQ.  The  notes  on  natural  science,  indeed, 
valuable  a«  th<^  are  as  evidence  of  his  geniust 
express  in  their  main  contents  only  an  incident 
in  his  thinking.  But  the  psychology  and  phikis- 
opfay  of  both  series  of  motes,  especially  the  note* 
on  the  mind,  are  intimaHly  connected  with  hit 
Iheoloewal  iOMieits.  H«re  the  influence  of 
Locke  is  marked,  but  more  strikiflg' still  the 
origiiiality  of  the  writer's  rospoose  to  iL  Hid- 
wU'ds  accepts  Locke's  empiricism  only  in  ^rt 
He  makes  all  our  ideas  ■■begin  from*  sensationf 
be  recognttes  distinctly  the  fuodamental  import- 
ance of  the  mechanism  of  association  and  the 
part  nlayed  by  'irnagss*  in  the  higher  intel- 
lectua)  processes.  But  he  is  veiy  (ar  from  re- 
garding mind  as  constituted  of  passively  re- 
ceiv«d  impressions  and  their  copies.     He  env- 

£hasizes  rather  the  intellecluallstic  elements  in 
.ockc's  doctrine;  his  tendency  is  toward  Kant 
rather  than  toward  Hume.  Tne  mind  is,  in  bis 
view,  essentially  active,  in  pleasure  and  pain,  in 
sentiment  and  emotion,  as  well  as  in  judgment 
and  choice.  In  its  intellectual  constructions, 
moreover,  the  mind  is  guided  by  intuitively  cer- 
tain principles  (being,  cause,  finality,  elcj  and 
is  capable,  by  reflection,  of,  rising  above  all 
things  sensible  to  the  contemplation  of  things 
spiritual  and  eternal.  Universals  are  not  all 
of  pragmatic  origin  and  merely  nominal,  im- 
port;, the  most  considerable  species  have  their 
foundation  in  "the  order  of  the  worli*  The 
most  noteworthy  metaphysical  advance  bej'ond 
Locke  lies  in  the  idealistic  theory  of  matter. 
The  getieral  concq)tion  was  not  new;  already 
in  the  18th  century,  before  the  earliest  of  itiese 
notes  were  written,  Norris,  Collier  and  Berkeley 
had  propounded  similar  views.  Edwards  may 
have  heard  of  their  writings,  but  it  is  doubt '  t 
if  he  had  read  any,  and  pmctically  certain  t" 
he  had  not  then  read  Berkeley.  However  au^ 
gested,  the  doctrine  is  worked  out  in  a  thor^ 
oughly  independent  fashion  and  the  expression 
of  it  is  wholly  original ;  the  trae  substance  of 
the  materia!  universe  is  declared  to  be  God  and 
its  esie  not  percibi,  but  an  "infiiiitely  exact  and 
precise  divine  iaea,  together  with  an  answer- 
able, perfectly  «xact  and  stable  Will,  vidth  re- 
spect lo  correspondent  communications  to  cre- 
ated minds,  and  effects  on  their  minds.*  ''j  s 
later  note  in  his  diary  he  desires  as  clear  %  con- 
ception of  the  relation  to  God  of  finite  n.  Is. 
In  one  of  the  notes  on  the  nrind,  he'reitcts 
Locke's  notion  that  personal  identity  consists  In 
identity  of  consciousness.  The  whole  tfvnd  n 
his   tnetaphy^cs  pointed   to   another   solntinr. 
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With  bim  tbe  fatMbunratal  ootcJogtcal  verity  is 
*that  God  and  Real  Existence  are  tbe  sane,* 
'thai  God  is*  and  that  «tberc  is  none  else.'. 
Created  spirits  are  'emanations'  or  "canunMoi- 
cations"  of  liis  Beio^.  What  other  conception 
then  for  hiia  is  poMible,  but  that  they,  too,  like 
material  things,  consist  in  God's  distingiiiibing 
Thought  and  sbUe  Will? 

Edwards  seems  to  have  had  no  occasion  to 
nler  in  bit  later  writings  to  the  idealistic  the- 
oty  of  matter  u  pronounced  In  these  nates  of 
his  youth.  But  tlwre  is  no  reason  for  thtnlaiw 
that  he  abandoored  a  view  so  congruous  with 
hia  KCBtnl  philosophical  position.  Other  of 
his  most  distinctive  teachings  are  here  alresdr 
expressed  or  indicated.  Here^  for  example,  is 
the  doctrine  that  the  will,  which  is  regarded  as 
identical  with  inclinatioo  so  far  as  the  latter  has 
icspect  to  tbe  mind's  immediate  actions,  is  al- 
ways determined  by  motives  inherent 


ceUeney*  consists  in  'tfae  consent  of  bctng  to 
bein^ ;  that  virtue,  or  the  excellency  of  inlnd& 


n  the  eternal  process  of  the  Trinity ;  that  God's- 
love  to  himself  "includes  in  it,  or  rather  is 
tbe  same  as,  a  love  to  evcrylhing,  as  they  are 
all  communications  of  himself* ;  and  that,  since 
God  is  "universal  Being,*  true  virtue  in  finite 
minds  consists  in  love  to  him.  These  are  the 
positions  elaborated  in  the  treatises  on  the 
'Will'  and  on  the  'Nature  of  True  Virtue' 
and  in  the  recently  (1903)  published  essay  on 
the  'Trinity.*  And  the  most  speculative  of 
Edwards'  works,  the  treatise  on  'God's  End  in 
Creation,'  is  essenlially  but  an  application  to  a 
special  problem  of  toe  concqitiotis  here  ad- 
vanced concemine;  tbe  nature  of  God  as  'uni- 
versal Being"  and  as  "Love,*  of  finite  spirits  as 
"emanations,*  "commuKJ cations*  or  "creations* 
in  his  hkeness  and  of  the  sensible  world  as 
in  its  order  and  harmony,  a  'shadow"  of  Us 
exc«l]ency. 

Edwards  then  remained  two  years  in  New 
Haven    studying    for   the   ministry.      He    then 

e reached  for  several  months  to  a  small  Pres- 
j-tcrian  church  in  New  York.  But  he  again 
returned  to  New  Haven,  took  his  master's  de- 
gree, and  for  two  years  (1724-26)  was  tutor  in 
the  college.  He  had  declined  several  invita- 
tions to  a  settlement  in  the  ministry  and  seemed 
definitely    committed    to    the   academic    career. 


y  qualified,  when  the  call 

bim  from  (be  church  in  Northampton,  Mass., 
to  became  the  colleague  of  tbe  venerable  Solo- 
mon Stoddard,  his  grandfather.  He  was  in- 
Stalled  at  Northampton,  15  Feb.  1727.  A  few 
months  later  be  married  Sarah  Pierrepont,  of 
New  Haven,  then  17,  of  whom  four  years  be- 
fore he  had  written  an  admiring  description 
celebrated  as  one  of  the  most  perfect  and 
charming  of  its  kind  in  literature. 

The  moral  and  religious  development  of  Ed- 
wards up  to  this  period  was  as  remarkable  for 
richness  of  experience  and  intensity  of  spiritual 
ener^  as  was  his  intellectual  development  (or 
originality,  acuteness  and  Speculative  power.  In 
a'narrabve  of  personal  experience.*  written  for 
his  own  use,  we  have  the  intimate  record  of 
his  religious  life  from  its  early  beginnings,  when 
at  a  b^  he  built  with  other  boys  a  booth  in  a 
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swamp  for  daily  prayer  and  bad  other  place* 

for  his  own  devotions  besides,  through  its  de- 
cline and  revival — his  "conversion,*  it  has  been 
called,  Uiough,  as  be  notes  with  some  misgiving 
in  his  diai^,  he  was  never  converted  in  the  mao- 
ner  traditionally  expected  —  to  its  culnunation 
in  a  state  of  settled  convictiorL  with  great  in- 
ward delight  in  the  truth  and  beauty  of  the 
objects  of  reli^ous  faith,  including  at  limes 
marked  exaltation  of  sentimeat  and  something 
akin  to  ecstasy.  His  diary,  in  which,  after  the 
fashion  of  the  time,  be  watches,  with  almost 
morbid  intensity,  the  daily  fluctuations  of  his 
spiritual  stale,  tells  the  same  story  (or  a  part 
if  the  period.    And  in  his  70  'Resolutions' 


which  actually  governed  it.  For  example :  "To 
live  with  all  my  might  while  I  do  live" ;  'when 
I  think  of  any  theorem  in  divinity  to  be  solved,, 
immedJately  to  do  what  I  can  toward  solving 
it,  if  circumstances  do  not  hinder";  "never, 
henceforward,  till  I  die,  to  act  as  if  I  were  any 
way  my  own,  but  entirely  and  altogether 
God's";  "on  the  supposition  that  there  never 
>vas  to  be  but  one  mdlvidual  in  tbe  world,  at 
any  one  time,  who  was  prc^erly  a  complete 
Christian,  in  all  respects  of  a  ri^ht  stamp,  nav- 
ing  Christianity  always  shining  in  its  true  lus- 
tre, and  appearing  excellent  and  lovely,  from 
whatever  part  and  under  whatever  character 
viewed :  resolved,  to  act  just  as  I  would  do, 
if  I  strove  with  all  my  might  to  be  that  one, 
who  should  live  in  my  time."  It  is  tbe  combina- 
tion of  this  rare  emotional  susceptibility,  this 
high  reverence  and  moral  enthusiasm,  this 
strict,  unrelaxing  conscientiousness,  with  ex- 
traordinary subtlety  and  perspicacity  of  intellect 
and  an  unrivaled  capacity  for  logical  analysis 
a]id  abstract  reasoning  that  gives  to  Edwards 
his  distinction  and  is  the  secret  of  his  power. 

On  the  death  of  Mr.  Stoddard  in  1729,  Ed- 
wards, then  25,  became  sole  pastor  of  the 
church  in  Norttramptoi^  which  was  reputed  the 
largest  and  wealthiest  in  the  colony  outside  ot 
Boston.  In  1731  he  preached  in  the  'public 
lecture"  in  Boston  the  sermon,  "God  Glorified  iq 
Man's  Dependence,'  with  which  he  achieved  a 
notable  success.  The  sermon  is  an  eloquent 
and  impressive  proclamation  of  one  of  the  most 
fundamental  articles  of  his  creed,  the  doctrine 
of  God's  "absolute  sovereignty*  ic  the  work  of 
salvation:  it  was  a  prophet's  call  to  the  Puri- 
taa  churches  to  return  to  the  old  high  Calvin- 
istic  faith.  The  counterpart  to  it  is  the  sermon, 
published  In  1734,  oo  the  'Reality  of  Spiritual 
Light,'  which  proclaims  the  mystical  principle 
of  a  supernatural  illumination  directly  imparted 
and  experienced.  The  emphasis  on  religious  ex- 
perience becomes  still  more  pronounced  in  the, 
two  great  revivals  with  which  the  fame  of  Ed- 
wards as  a  preacher  is  especially  associated.  He 
wrote  the  story  of  the  earlier  revival,  that  of, 
1735  in  Northampton,  in  his  'Narrative  of  Sur- 
prising CtMiversions'  (1736),  with  confident, 
even  exultant,  assurance ;  the  excesses  of  the 
'Great  Awakening"  of  1740-42,  more  extensive 
and  tumultuous,  led  him  to  reflect  on  the  difier- 
ence  between  a  genuine  and  a  false  experience 
('Distinguishing  Marks  of  a  Work  of  the  Spirit 
of  God,'  1741),  and  (hen  to  an  apologetic  de- 
fense of  the  movement  against  the  onjections 
of  its  opponents  ('ThoujSts  on  the  Revival,' 
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tfiat  be  preached  in  Enfield,  Cotm.,  his  sermon 
on  'Sinners  in  the  Hands  of  an  Angry  God' 
(!?41),  the  extreme  representative  of  a  type 
not  tincoRitnon  with  him,  indeed,  yet  not  the 
most  common  nor  the  most  representative  even 
in  his  revival  preaching-  (consult  for  example, 
the  sermons  'Justification  by  Faith,'  etc^  1738). 
More  noteworthy  and  far  more  originsl  was  the 
treatise  on  the  "Religious  Affections'  (1746), 
in  which  the  distinctively  new  note  in  Edwards, 
the  new  emphasis  on  subjective  experience,  re- 
ceives  its  fullest  ^tematic  expression. 

In  the  reaction  which  followed  the  revival. 


of  the  young  people  being  chaived  with 

ing  and  circulating  immoral  booKs^ — the  unfor- 

ttinate  management  of  which  caused- strong  re- 


on  his  atteftipt  to  set  aside  the  established  cus' 
torn  —  an  extension  of  the  old  "Half -way 
Covenant*  of  which  Mr.  Stoddard  had  been 
the  chief  advocate  —  and  require  for  full  com- 
manion  a  credible  profession  of  Eodliness,  the 
disaffection  became  a  bitter  ana  determined 
opposition.  The  controversy  ended  finally  in 
his  dismissal,  22  June  1750,  after  a  ministry  of 
23  years,  periiaps  the  most  laborious  and  dis- 
ting^jished  in  the  annals  of  the  American 
churches.  His  'Farewell  Sermon,'  the  greatest 
of  his  discourses,  is  a  noble  expression  of  his 
character  and  the  dignified  "apologia*  of  his 
ministerial  hfe.  Ear^  in  the  following  ^ear 
he  removed  with  his  family  to  Stockbndge, 
Mass.,  ihcn  a  settlement  on  the  frontier,  to  do 
the  double  work  of  pastor  of  the  village  church 
and  missionary  to  the   Indir-"      ■•'  — t.:i- 


i  while 

_jsidence  in  Stockbndge,  the  theo- 
logical treatises  and  essays  which  are  the  solid 
foundations  of  his  fame.  In  the  autumn  of 
1757  he  accepted,  with  some  misgivings,  a  call 
to  the  presiaency  of  the  college  in  Princeton, 
N.  J,  made  vacant  by  the  death  of  his  son-in- 
law,  the  elder  Aaron  Burr.  He  had  scarcely 
entered  on  the  duties  of  this  office  when  he  fell 
a  victim  of  inoculation  for  smallpox,  22  March 
1758. 

The  least  episodical  of  thinkers,  Edwards 
wrote  no  system  of  philosophy  or  haay  of  divin- 
ity. The  connected  scheme  of  his  ideas  has  to 
be  pathered  from  the  largje  proportions  of  Ws 
vsnous  writings  on  specif  topics,  mainly  con- 
trcrversfal.     The  professed  aim  of  the  major 

Sirt  of  these  writings  is  to  defend  the  dis- 
nclive  doctrines  of  Calvinism  against  the  ris- 
ing tide  of  Arminianism  in  the  churches  in- 
heriting the  Calvinistic  tradition.  He  broiwht 
to  this  task  a  power  of  keen  and  relentless  dia- 
lectic that  left  no  loophole  of  escape  to  one 
who  accepted  his  premises  and  that  fairly 
wearied  and  overwhelmed  the  opponent  with  the 
mnltitudinous  array  of  the  argument.  He 
brought  also,  what  more  contributed  to  the 
originality  of  his  thought,  the  spirit  and  pro- 
found insights  of  the  speculative  philosoiAer, 
seeking  to  ground  his  theology  in  metaphysics. 
Finally,  he  brought  the  solid  character  and  the 
rich  religious  experience  which  gave  the  sys- 
tem for  him  perpetual  practical  verification  and 
which  cerlainl]/,  with  his  moral  enthusiasm  and 
yivid  imagination,  gave  it,  in  his  hands,  much 
of  its  vitality.  The  central  conception  about 
whldi  all  his  dimking  moves  is  the  cotiception 


of  the  abscJute  soverdgnty  of  God.  Uctapbys- 
icalty,  God  is  die  sole  Reality.  Neither  Par- 
menides  in  ancient,  nor  Spinoea  in  modem,  phi- 
losophy, is  more  eniphabc  in  the  assertion  of 
the  One  Absolute  RealiW  than  Edwards.  He, 
however,  does  not  stop  here.  CJod,  the  Abso- 
lute Reality,  is  with  him  — it  is  easy  to  see  that 
the  tradition  here  blends  with  bis  metaphysics 
—  spiritual,  persooal  —  tripersonsl  —  and  su- 
premely excellent.  In  his  'Essay  on  ttie  Trin- 
ity' (1903)  he  develops  the  doctrine  that  the 
Father  is  the  Deity  in  prime  subsistence^  the 
Son  the  Ddty  subsisting  in  the  act  of  God's 
Knowledge  of  himself  and  the  Holy  Ghost  the 
Deity  subsisting  in  the  act  of  God's  infinite 
Love  and  delight  in  himself.  This  Love  of 
God,  which  is  thus  his  consummating,  essen- 
tial Excellency,  is  primarily  the  love  of  com- 
placency in  the  nertection  of  his  Being;  but  it 
may  be  vicwea  also  as  benevolent,  so  far, 
namely,  ■as  it  embraces  iIk  complete  content  oi 
the  divine  Idea  in  God's  Knowledge  of  him< 
self,  and  so  far  as  that  Idea  includes  within 
itself  the  creative  plan  of  the  world  and  the 
evolution  of  its  history.  Now  it  is  the  pro- 
found thou^t  of  Edwards'  dissertation  on  the 
'End  for  Which  God  Created  the  World' 
(written  17SS),  the  most  speculatively  philosotA- 
icat  treatise  of  the  18th  cenluty,  that  such  is,  in 
truth,  die  fact.  God  finds  in  himself  a  disposi- 
tion to  produce  an  emanation  from  himself  in 
which  to  reflect  hia  glory  and  express  outward- 
ly his  delight  in  his  own  excellency.  The  final 
end  of  creation  is,  therefore,  the  manifestation 
of  the  divine  glory  in  a  perfect  spiritual  soci- 
ety. In  his  'History  of  Redemption,'  Edwards 
endeavors  with,  to  be  sure,  very  inadequate 
knowledge  and,  for  us,  impossible  dogmatic  as- 
sumptions, but  with  a  genuine  philosophical  pur- 
pose, to  trace  the  process  through  which  this 
end  is  realized  in  time.    The  "emanation,"  or 

eassage  into  time,  of  the  eternal  world-plan, 
e  represents,  in  his  essay  tm  'Decrees  ana 
Election,'  as  an  act  of  divine  Will,  the  preser- 
vation of  the  world  being  a  perpetual  and  con- 
tinued creation.  Beyond  this  indication  of  a 
nexus  in  the  divine  Will  between  the  world-  . 

plan  in  idea  and  in  process  of  realiiation,  Ed-  | 

wards  docs  not  go;  he  develops  no  theory  of 
the  metaf^ysical  relation  of  the  temporal  snd 
eternal.  He  is  very  clear,  however,  in  teach- 
ing that  the  divine  Decree  conforms  to,  indeed  is 
determined  by,  the  divine  Wisdom  —  what  must 
evidently  be  taken  into  account  in  interpreting: 
the  many  passages  in  his  writing  in  which  he 
speaks  of  God^  "arbitrary*  Wilt  and  of  his 
'mere  good  pleasure.*  Edwards'  eariy  idealism 
with  respect  to  matter  is  in  thorough  agreement 
with  this  doctrine  of  creation,  but  is  not  now 
in  question.  His  whole  concern  now  is  with  the 
dtvme  plan  relative  to  man.  The  problem  of 
supreme  interest  here,  of  eonrse,  is  Oie  problem 
of  moral  evil.  No  one  has  depicted  the  nature, 
extent  and  consequences  of  sin  in  stronger  lan- 
guage than  Edwards.  Sin  is  with  him  literally 
a  guilty  disposition  inherent  since  the  Fall  in 
man's  very  constitution,  as  diat  even  infants, 
that  seem  innocent  to  us,  "are  in  God's  si^t 
young  vipers,»  So  that  the  whole  race  ments 
and,  in  the  absence  of  •snecial'  grace,  which  Is 
bestowed  onlv  on  the  definite  number  of  the 
elect,  inevitably  tends  to  horrible  and  everlast- 
ing destruction.  Notwithstanding  that  all  this 
is  held  to  b«  hiduded  in  the  creative  plan,  Ed-  i 
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wards  nevertheless  stTondy  insists  on  tlie  sin- 
ner's responsiUlity.  In  Ms  treatise  on  'Orig^ 
inal  Shi>  (1758),  he  brushes  aside  the  legal 
fictions  with  which  that  doctrine  was  com- 
monly invested,  and  boldly  advances  to  the  Au- 
guslinian  position  that  the  whole  race  was 
really  present  and  really  participated  in  Adam's 
transgression  —  a  notion  which  inyolves  him  in 
curious  and  inthcate  speculations  concerning 
personal  identity.  The  most  celebrated  of  his 
writings,  the  treatise  on  ^Freedom  of  the  Will' 
(1754),  discusses  from  other  points  of  view  the 
same  general  problem  of  the  relation  of  the 
creative  Decree  to  the  moral  Ufe  of  man.  His 
abject  in  this  work  was  to  refute  the  notion  that 
the  will  in  choosing  is  so  undetermined  with  re- 
spect to  its  motives  as  to  be  able  to  initiate  acts 
really  contingent  and,  therefore,  incapable  of 
being  included  in  God's  determinate  foreiinowl- 
edge  and  decree.  He  does  not  deny  the  fact  of 
choice;  "faculty  of  choice,"  indeed,  is  his  defi- 
nition of  wilt.  But  he  contends  that  tiiis  faculty 
is  always  determined  in  its  preferences  by  the 
strongest  motive,  'is  always  as  the  greatest 
g<N}d  is.*  The  connection  of  such  motive  and 
choice  is  necessary.  But  the  necessity  of  this 
connection  is  quite  consistent,  in  his  view,  with 
the  liberty  to  do  as  one  pleases,  without  hin- 
drance or  impediment.  He  modifies,  indeed,  the 
usual  Calvintstic  doctrine,  declaring  in  one  of 
his  letters  chat  man  now,  even  after  the  Pall, 
has  all  the  liberty  that  he  ever  had.  His  chief 
attack  is  against  the  notion  that  will  is  self-de- 
termined, that  is,  that  it  detennines  itsdf  to 
will,  a  notion  which,  thus  stated,  leads,  as  he 
shows,  to  the  infinite  regress.  But  there  is  noth- 
ing in  his  contention  to  preclude  the  idea  that 
it  is  the  whole  concrete  nature  of  a  self  which 
determines  the  act  of  choice.  His  whole  argu- 
ment, in  fact,  is  based  on  the  thorou^-going 
application  of  the  law  of  sufficient  reason.  Each 
act  of  will  has  its  reason,  or,  as  Edwards,  sug- 
gesting a  naturalistic  interpretation  not  in- 
tended, sajfs,  its  "cause,"  from  which  it  follows 
with  *l<^caP  or  "moral"  necessity.  God's 
Will  even  is  no  exception.  Human  responslbil- 
itj;  for  sin  is  not  dependent  on  the  way  the  vo- 
lition is  motived,  but  on  the  evil  nature  of  the 
disposition.  The  uilimale  ground  or  reason  of 
all  volition  is  the  divine  Idea,  comprehending 
the  wo  rid- plan,  within  which  every  finite  being 
has  his  place  and  the  realisation  of  which  is 
the  effect  of  the  divine  decree.  God  is  thus,  in 
a  sense,  the  author  of  sin,  yet  not  so,_  as  in  the 
case  of  the  human  will,  that  his  Will  is  evil,  but 
so  that  He,  being  sovereignly  good  and  perfect 
and  creating  the  world  for  a  sujiremely  good 
end^  permissively  decreed  the  evil  foreseen  as 
comprehended  in  this  purpose. 

Thus  Edwards,  ahsolulist  in  metaphysics, 
ever  comes  back  in  hia  theology  to  the  concep- 
tion of  God  as  sovereign  Power,  Wisdom  and 
Love,  whose  "decrees,"  determining  that  the 
world-plan  shall  be  realised,  are  the  foundation 
of  an  all-inclusive  optimism.  Had  he  devel- 
oped his  thou^t  as  a  pure  philosopher,  his  sys- 
tem would  doubtless  have  assumed  a  very  mf- 
ferent  character  in  details  and  in  some  of  its 
main  conclusions.  As  it  was,  he  blended  his 
philosophy  with  his  theology  and  his  theology 
with  his  philosojihy  and  both  with  a  conception 
and  interpretation  of  Scripture  that  modem 
criticism  regards  ai  untenable.  And  although 
the  sharp  antitheses  in  which  his  system  abounds 


are  all  reconciled  in  his  thought  of  God's  good- 
ness and  eternal  decrees,  as  he  tacked  the  medi- 
ating conceptions  with  which  some  more  mod- 
em doctrines  have  made  us  familiar,  this  recon- 
ciliation is  apt  to  appear  to  us  as  one  of  faith 
rather  than  of  reason.  These  defects,  how- 
ever, will  not  blind  the  sympathetic  student  of 
opinion  to  the  essential  strength  and  largeness 
of  his  general  scheme  of  thought.  His  histori- 
cal influence  extended  mainly  in  two  directions. 
On  the  one  hand,  (he  speculative  and  logical 
power  with  which  he  worked  cut  his  funda- 
mental conception  made  him  the  chief  of  a 
school  of  theologians  in  New  England  — Hop- 
Icins,  Emmons,  the  younger  Edwards,  Dwight, 
etc.— who,  with  less  logical  acumen  and  kss 
speculative  ability,  sought  to  carry  out  bis  prin- 
ciples and  particularly  so  to  formulate  the  Gil- 
vinislic  sj'Stem  as  to  make  it  appear  better  ac- 
cordant with  popular  nations  of  the  goodness 
of  God  and  human  responsibilit;^.  On  flie  other 
hand,  by  his  doctrine  of  "spiritual  light*  and 
hy  the  emphasis  he  put  on  conversion  and  the 
religious  affections,  he  powerfully  furthered  the 
movement  which,  laying  special  stress  on  reli- 
gious experience,  tends  to  discard  dogmatic  as- 
sumptions altogether  and  to  $eek  the  solution 
of  the  religious  problem  in  the  consciousness  of 
this  expenence  itself.  See  Freedom  of  the 
-Wnx. 

Bibllographyr— The  best  editions  of  Ed- 
wards are  die  Worcester  (8  vols.  1809,  re- 
printed with  additions,  4  vols..  New  Yoric 
1858) ;  Dwight,  with  a  memoir  (10  vols.,  1829- 
30).  Consult  also  Gardiner,  H.  N.,  'Selected 
Sermons  of  Jonathan  Edwards'  (New  York 
1904).  E.  C.  Smyth  has  edited  fragments  from 
Edwards  from  the  manuscripts.  The  best 
biographies  are  contained  in  Dwight's  'Memoir' 
anJ  in  A.  V.  G.  Allen's  'Jonaflian  Edwards' 
(Boston  1889). 

Harry  Nobman  Gabbineh, 
Professor   of  Philosophy,  Smith   College. 

EDWAKDS,  Jonathan  (the  younger), 
American  theologian :  b.  Northampton,  Mass., 
26  May  1745;  d.  Schenectady,  N.  Y.,  1  Aug. 
1801.  At  the  age  of  six  years  he  went  with 
the  family  of  his  parents  lo  Slockbridge^  where 
there  was  but  one  school,  and  that  common  to 
the  children  of  both  the  Indians  and  white  in- 
habitants, of  the  latter  of  whom  there  were  so 
few  that  he  was  in  danger  of  forgetting  the 
English  tongue.  He  so  thoroughly  learneii  the 
language  of  the  Stockbridge  Indians,  that  as 
he  tells  us,  all  his  thoughts  ran  in  their  dialect. 
This  knowledge  of  their  language  he  retained 
through  life.  In  1761  he  enteredthe  college  at 
Princeton,  N.  J.,  at  which  he  was  graduated  in 
1765.  After  leaving  college  he  studied  divinity, 
and  in  1776  was  licensed  as  a  preacher  of  the 
gospel.  In  1769  he  was  ordained  as  pastor  of 
the  church  in  White  Haven,  in  the  town  ot 
New  Haven,  Conn.,  where  he  continued  till 
May  1795.  Resigning  this  charge,  mainly  on 
account  of  difference  in  doctrinal  views  be- 
tween himself  and  some  ot  his  people,  he  was 
settled  in  1796  as  pastor  of  the  cliurch  in  Cole- 
brook  1796-99,  where,  in  addition  to  profes- 
sional duties,  his  time  was  devoted  to  his 
favorite  studies,  and  to  an  extensive  corre- 
spondence which  he  had  long  carried  on  with 
learned  men  both  in  this  country  and  in 
Europe.  In  May  1799  he  became  president  of 
Union    College,    Schenectady,  whidi  office  he 
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Wed  at  tbe  time  of  his  death.  He  wu  the 
author  of  a  treatise  on  'Liberty  aud  Necessity* 
(1797);  and  'Discourses  on  the  Atonement' 
(17&S),  which  were  published  with  a  memoir 
by  Tryon  Edwards  (2  vols.,  Andovei-  1842). 

EDWARDS,  Matilda  Barbant  Betham-. 
See  Betham-Edwashs,  Matilda. 

EDWARDS,  Ninian,  American  political 
leader :  b.  Montgomery  County,  Md.,  March 
1775;  d.  Belleville,  UL,  20  July  1833,    He  wa» 

Saduated  at  Dickinson  Colle&e,  moved  to  the 
-een  River  district,  Ky.,  studied  law  and  was 
admitted  to  the  bar  in  Kentucky,  and  in  Ten- 
nessee. He  rose  rapidly  in  his  prof ession,  was 
judge  of  the  General  Court  of  Kentucky,  of  the 
Circuit  Court  and  of  the  Court  of  Appeals,  and 
chief  justice  of  the  State  Supreme  Court.  In 
1809  he  was  appointed  governor  of  the  newly 
oi^anized  terntory  of  Illinois,  and  held  that 
(^ce  till  Ilhnois  was  admitted  as^  a  State. 
During  his  administraCioa  he  organiied_  com- 
panies of  volunteer  rangers  and  built  a  line  of 
stockade  forts  which  were  of  special  value  in 
the  border  wars  with  the  Indians  and  ia  the 
War  of  1812.  In  lS16he  was  one  of  three  com- 
missioners appointed  to  treat  with  the  Indian 
tribes.  In  1818  he  was  elected  to  the  United 
States  Senate  from  Illinois  and  served  six 
years ;  and  in  1826  he  was  elected  governor  of 
the  State,  holding  that  office  till  1830,  Con- 
sult Edwards,  'History  of  lUinoia  and  Life  of 
Ninian  Edwards'    (1870). 

EDWARDS,  WiQiam,  American  inventor: 
b.  Eliiabeth,  N.  J.,  a  Nov.  1770;  d.  Brooklyn, 
N.  Y.p  I  Dec.  1851.  After  receiving  a  common 
school  education  he  learned  the  tanning  trade 
and  built  his  own  tanncty  at  Northampton. 
Mass.,  but  eventually  settled  in  Hunter,  Greene 
County,  N.  Y.  Here  he  opened  a  model  tan- 
nery, with  improvements  in  manufacturing  ap- 
pliances originated  by  himself.  His  principal 
invention  was  a  leather- rolling  machine  which 
saved  the  labor  of  hammering,  H ,  invented 
Other  machines  and  utilized  water  power  to 
such  an  extent  as  practically  to  revolutionise 
the  tanning  business  in  the  United  States,  im~ 
prove  the  quality  of  shoe  leather  and  cheapen 
Its  cost.  His  'Memoirs'  were  puUished  in 
Washington  (1897). 

EDWARDSVTLLK,  111.,  city,  county-seat 
of  Madison  County,  on  the  Illinois  Terminal, 
the  T,  St,  L.  and  K,  C.  and  the  Wabash  rail- 
roads, about  70  miles  southwest  of  Springfield 
and  20  miles  northeast  of  Saint  Louis,  Mo.  It 
is  the  centre  of  a  coal  mining  and  agricultural 
region.  The  chief  industries  are  the  manu- 
facture of  tools  and  hardware.  Edwardsville 
was  the  former  location  of  the  ICickapoo 
Agency,  which  was  the  instrument  in  accom- 
plishing the  transfer  of  a  large  part  of  the 
present  central  United  States  from  the  Indians. 
Pop,  5,014. 

EDWIN,  king  of  Northumbria:  b,  about 
585;  d,  633.  He  was  the  son  of  Ella,  who 
seems  to  have  ruled  that  kingdom  from  5S9  to 
589.  Being  an  infant  at  his  father's  death  the 
crown  was  seized  by  Ethelfrith  of  Bemicia, 
The  young  prince  was  sent  for  protection  to 
the  court  of  Redwald,  king  of  East  Anglia,  by 
whose  aid  he  was  eventually  put  upon  the 
throne  (617).  He  orgaoized  die  kingdom  of 
Northumbria    and    greatly    extended    his    do- 


mmioos,  until  tli^  reached  Edinbutj^  oo  the 
north.  He  married  Ethelburga,  daughter  of 
Ethelbert  of  Kent,  and  by  her  influence  and  tint 
of  Paulinus,  a  Roman  missionary  whom  she 
had  brought  from  her  father'^  court,  was  led  to 
embrace  Christianity  and  make  it  the  rcUgioa 
of  his  people.  He  was  baptized  in  627  at  York, 
where  he  built  the  Srst  church  of  wood  Tbe 
Mercians,  under  Pend^  revested  against  tbe 
supremacy  claimed  by  the  Northumbrians,  and 
the  war  which  ensued  was  closed  by  a  battle  at 
Heathfield  or  Hatfield  in  Yorkshire,  in  which 
Edwin  was  defeated  and  slain.  Consult  Green, 
<The  Making  of  Eiurland'  (London  and  New 
York  1881). 

EDWIN  DROOD.  See  Mysteby  of  Edwin 
Drood. 

EDWY,  or  EADWIG,  king  of  En^and: 
b,  about  933;  d.  958.  He  was  the  son  of 
Ethnimd  I  and  succeeded  his  uncle  Edred  in 
955,  Taking  part  with  the  secular  clergy 
against  the  monks  he  incurred  the  confirmed 
enmity  of  the  latter.  Having  called  Dunslan 
to  account  for  his  share  in  the  adminislia- 
Cion  in  the  preceding  reign  the  laller  refused 
to  attend  the  summons  and  was,  in  consequence. 
banished.  His  party  was,  however,  so  strong 
that  a  rebellion  was  excited  and  Edwy  driven 
from  the  throne  to  make  way  for  his  brother 
Edgar.  Consult  Oman,  'England  Before  the 
Norman  Conquest'    (London  1910). 

BECKHOUT,  ek'howt,  or  ECKHOUT, 
Gertrnud  van  den,  Dutch  painter :  b.  Amster- 
.  1621 ;  d.  there,  22  July  1674.  He 
the  pupils  of  Rembrandt  and  in 
e  successful  in  imitating  his  man- 
ner, especially  in  the  earty  part  of  his  life.  He 
excelled  chiefly  in  painting  portraits  a,nd  these 
as  wdl  as  his  historical  pictures  abound  in  the 
best  collections  of  Holland,  while  several  of 
them  are  to  be  found  in  Germany,  Among  hi? 
most  representative  portraits  are  'A  Man  and 
a  Woman  in  Black'  (Darmstadt  Gallery); 
and  the  portraits  of  DaMwr,  tbe  historian 
(Frankforl),  and  Jan  de  Witt  (Grenoble  Mu- 
seum). Of  his  religious  subjects  may  be  men- 
tioned 'The  Presentation  in  the  Temple' 
(Dresden  Gallery);  <  Jacob's  Dream'  (ib.) ; 
and  'The  Raising  of  Jairus'  Daughter*  (Ber- 
lin Museum). 

EECLOO,  S-klO',  Belgium,  town  in  prov- 
ince of  East  Flanders,  11  miles  northwest  from 
Ghent,  near  the  Lieve.  The  manufactures  are 
chiefly  woolens,  cottons,  lace,  hats,  tobacco, 
chocolate,  soap  and  starch;  and  it  has  breweries, 
distilleries,  salt- refineries,  dye-works  and  oil- 
mills,  and  an  active  trade  in  grain,  linen,  cattle 
and  timber.    Pop.  13,536. 

EKDEN,  a'den,  Fredetik  van,  Dutch  au- 
thor: b,  Haariem,  I860.  He  was  educated  at 
the  University  of  Amsterdam  and  settled  as  a 
practising  physician  at  Bilsum.  His  first  work, 
'De  kleine  Johannes'  (1887;  6th  ed..  1900),  was 
a  very  popular  story  of  animal  life.  Other  im- 
portant works  from  his  pen  are  the  poems 
'Johannes  Viator'  (1892):  'Ellen'  (1891);  'De 
passieloose  Lelie'  (1901);  'Enkele  Verica' 
(1898);  'Van  de  Koele  meren  des  doods'  a 
novel  (1900)  ;  and  the  dramas  'Ysbrand*  (1910) 
and  'Lioba'  (1912). 

EEKHOUD.  ek'howt,  Georges,  Belgian 
novelist  and  poet :  b.  Antwerp,  27  May  1S54.   He 
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first  published  two  volumes  o£  poetiy,  'Uyttea 
et  cvpres '  ( 1876)  and  '  Les  pittoruques' 
f  1877) ;    then    became    a    newspaper    literary 

critic  in  Brussels  and  wrote  several  iboit 
stories.  His  first  ttoteworthy  nov«l,  'Le£  millces 
dc  Saint- Fran 50 is'  (1886),  is  a  masterly  por- 
trayal of  Flemish  peasant  life^  espcually  its 
naive  mystic  religiousness.  His  masterpiece, 
'La  nouvelle  Carthage'  (1888),  paints  Antwerp 
life  in  its  naked  actuality.  Still  other  works  of 
his  are  <Les  fusill^s  de  Malines'  (1890),  a  story 
of  the  peasants'  uprising  against  the  French  in 
1798,  and  'La  faneuse  d'amour'  (1900),  and 
'L'Autre  vuc>  (1905).  In  poetry  he  has  de- 
veloped    from     romanticism     to     pronounced 


paired  fins  to  hecome  reduced  in  sice.  Altboufth 
their  seclnsive  habits  render  the  eel-like  fishes 
liable  to  be  overlooked,  and  it  is  evident  that 
many  remain  undiscovered,  the  number  and 
diversity  of  those  already  known  arc  very  con- 
siderable. Ichthyologists  have  arranged  tnem  in 
numerous  families  and  several  orders,  which 
Prof.  E.  D.  Cope  regarded  as  forming  a  series 
degenerate  in  respect  to  the  gradual  loss  of  the 
paired  fins  and  certain  ossifications  of  the  skull, 
and  in  the  simplification  of  the  gill  arches.  Ac- 
cording to  the  classification  of  Jordan  and 
Evermann,  most  of  the  eels  fall  within  the  order 


fresh- water  eel  (Angvilla 
ckrysfia)  belongs  to  the  first  order  and  the  fam- 
ily Anguillidje.  It  is  doubtfully  distinct  from 
the  European  fresh-water  eel  (,Anguilla  an- 
guilia).  Both  species  are  characterized —  in 
addition  to  the  serpent-like  elongated  body,  the 
absence  of  ventral  fins  and  the  continuity  of  the 
dorsal  and  anal  fins  round  the  e:ttrcmity  of  the 
tail  —  by  the  wide  interval  between  the  dorsal 
fin  and  the  head,  the  projecting  lower  jaw,  wdl- 
developed  pectoral  fins,  well-ossified  jawS  and 
gill  covers  and  nearly  perfect  gill  archts.  Con- 
trary to  the  common  belief,  eels  are  not  scaleless 
but  numerous  small  scales  are  embedded  in 
the  skin.  The  life  history  of  the  eel  is  very 
remarkable  and  in  some  respects  nnique.  Dur- 
ing the  spring  and  early  summer  multitudes  of 
young  eelS'  several  inches  long^  migrate  up  the 
rivers  from  the  sea  and  distribute  themselves 
throughout  every  accessible  body  of  water, 
whatever  its  size  or  character,  frequently  travel- 
ing overland  to  reach  these.  Here  they  remain 
concealed  in  the  mud  or  beneath  stones  and 
feed  on  all  kinds  of  animal  matter,  living  and 
dead,  in  the  pursuit  of  which  they  are  relentless. 
Many  eels  appear  never  to  leave  the  fresh 
waters  in  which  they  hare  developed,  but  most 
of  them  after  several  years  return  to  die  sea 
and  enter  comparatively  deep  waters,  where 
sexual  paturi^  and  spawning  takes  place. 
From  the  egg  a  peculiar,  compressed,  transpar- 
ent, pelagic  larva  {Leplocefhaius  breviroHns) 
is  produced,  which  in  due  time  generally  meta- 
morphoses into  the  young  eel  which  in  turn 
leaves  the  sea.  Some  individuals,  however,  ap- 
pear to  remain  permanently  in  salt  as  others 
do  in  fresh  water. 

Both  in  America  and  in  Europe  eels  are  an 
important  and  very  excellent  food  fish,  aud  great 


ritities  are  csHi^t  ia  k  variety  of  ways.  In 
United  States  use  is  made  of  hand  and  set 
lines,  eel-spcors,  eel'pots  and  weirs.  The  last 
is  the  most  efficacious  method,  but  owing  to  its 
serious  destructiveness  of  shad  and  other  fishes 
its  use  is  frequently  prohibited  by  law.  A 
V-shaped  fence  or  net  is  arranged  across  the 
stream  with  a  basket  placed  in  a  small  opening 
at  the  apex,  into  which  the  eels  are  guided  by 
the  leads  and  from  which  they  are  unable  to 
extricate  themselves.  In  Ejigland  river  eels  are 
cau^t  in  great  numbers  by  means  of  eelbucks, 
or  eel-pots,  traps  consisting  of  a  kind  of  hasket 
with  a  ftmnel-shaped  entrance  composed  of  wil- 
low rods  converging  toward  a  point,  so  that  the 
eels  can  easily  force  their  way  in  btit  cannot 
return.  A  stocking  or  tube  of  coarse  doth 
hanging  from  an  aperture  of  a  box  down  into 
the  interior  is  also  used.  A  kind  of  trident, 
called  an  eel-spear,  is  used  also  for  taldng  them. 
A  fisherman  wades  to  the  shallows,  and,  strikr 
ing  his  spear  in  the  mud  in  every  direction 
aroimd  him,  the  eds  reposing  on  the  bottom  are 
cauc^t  behind  the  prong^s.  Excqit  a  few  other 
species  Of  the  same  genus  as  the  common  eel, 
all  eels  are  stric^  marine  and  are  espeoialty 
numerous  in  tropical  iens  where,  in  the  inter- 
stices of  coral  reefs,  as  also  in  the  deep  sea, 
some  very  remarkable  kinds  occur.  For  an  -ao- 
cQont  of  the  spedes  constilt  Jordan  and  Davis, 
'Report  United  States  Fish  Commission  for 
1888';  Jordan  and  Evermaan,  'Bulletin  Unitad 
States  National  Museum,  No.  47,  Part  I,'  and 
Goode  and  Bean,  'Oceanic  Icthyology.'  See 
also  articles  Cxikgcr  Esl;  ELscraic  Ekl;  Skife 
EeL;  M<»Ays;  Pa^iCAN  Fisu;  Snake  En.,  etc 
EBL-ORA88,  or  ORASiS-WRACK,  a 
common  name  for  a  marine  plant,  Zosiera 
marina,  of  the  pondweed  family  {Naiadai:eie') , 
The  leaves  are  narrow  and  ribbon-like,  blunt  st 
the  end,  sometimes  si*  feet  in  length.  The 
ftow«rs  are  crowded  in  a  spadix.  It  is  found 
In  bays  or  streams  along  the  Attantic  coast  from 
Greenland  to  Florida,  and  on  the  Pacific  ffotn 
Alaska  to  California,  also  on  the  shores  of 
Europe  and  Asia.  The  genus  Zosttra  (from 
the  Greek,  referring  to  the  ribbon-like  leaves), 
comprises  six  -speciesj  of  which  two  besides  the 
eel-^ass  are  found  iii  America.  They  are  all 
marine  plants,  and  are  found  on  the  coasts  tn 
the  north  tempet«te  zone. 

EEL-POUT,  the  name  of  various  fishes. 
It  is  applied  in  the  United  States  to  the  burbot 
or  bn^  of  the  Great  Lakes  and  to  the  mutlon- 
fish ;  in  Great  Britain  to  the  burbot  and  in 
northern  Africa  to  the  electric  catfish   (Malap- 

EBL.WORM,  or  VINEGAR  BEL   (Am- 

?uillula  aceli)_,  a  small  Nemaloda  worm  01  (be 
amily  Angitululidte,  often  found  in  immense 
numbers  in  good  cider  vinegar  or  in  sour  paste, 
where  it  feeds  on  the  mucilage  and  organic 
fiuids.  It  is  just  visible  to  the  naked  eye  and 
w rifles  very  actively.  Like  many  related 
species  it  is  very  resistant  to  dessication  and 
other  influences  ordinarily  destructive  to  aniin^l 
life.  A  vast  number. of  similar  species  five  in 
the  earth  and  feed  on  decaying  organic  matter, 
Qther5  are  parasitic  on  plants  in  ^hich  they  are 
at  least  the  partial  causes  of  certain  very  serious 
diseases;  thus  TyUnchfJ  devastalixt  causes  the 
"clover  disease"  and  Heterodera  tckachtii  the 
Still   more,  destructive  "beet  sickness,'  which 
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sometimes  devastates  the  sugar  beet  crop  of  Ger- 
many. Consalt  Neal,  'United  Slates  Department 
of  Agriculture,  Bulletin  20'  (Washington  1689). 

£FFENDI,  a  title  of  respect  among  the 
Turks,  bestowed  on  civil  officials  and  on  edu- 
cated persons  generally,  in  contradistinction  to 
the  military  title  of  ago.  It  is  nearly  equivalent 
to  Mr.,  Sir,  or  the  French  Monsieur,  but  is  su(- 
fiixed  to  the  personal  name.  It  is  often  attached 
to  official  titles. 

EFFICIENCY.  See  Iniek'nal  Combustion 
Engine. 

EFFICIENCY,    Hecbanical.     See    Loco- 

EFFICIENCY  ENGINEERING.  Effi- 
ciency, a  word  comparatively  modem  in  use, 
for  which  there  is  no  equivalent  word  in 
French,  Italian,  Russian,  Swedish,  German, 
can  be  defined  as  the  industrial  relation  be- 
tween what  is  and  what  ought  to  be,  between 
the  actual  and  the  standard.  To  find  time 
efhcjencv  divide  the  standard  time  by  the  actual 
time.  The  standard  time  for  a  trotting  record 
Is  2  minutes.  If  the  actual  time  is  2  minutes 
30  seconds,  the  efficiency  is  80  per  cent.  To  find 
output  efficiency,  divide  the  actual  by  the 
Standard.  If  for  an  hour  the  walking  standard 
for  a  man  is  four  miles  and  the  actual  per- 
formance is  five  miles,  the  man's  walking 
efficiency  is  125  per  cent.  Another  definition 
of  efficiency  is  to  do  the  standard  performance 
in  the  standard  time,  at  the  standard  place, 
for  the   standard   cost. 

To  an  almost  incredible  degree  railroads 
operate  to  efficiency  standards.  The  time 
table  sets  up  thousatids  of  time  standards  for 
standard  performaoces  at  standard  costs, 
reaching  particular  places  with  standard  equip- 
ment. Efficiency  standards  can  be  applied  to 
all  the  seven  great  divisions  of  human  activity, 
which  are;  Production  commanding  a  price; 
manufacture  taking  a  profit ;  transportation 
exacting  a  toll,  rate  or  tariff;  storage,  for 
which  rent  is  charged;  exchange,  eaniinE  a 
conunission;  personal  service,  exacttng  a  fee; 
parasitism,  which  steals  or  robs. 

Efficiency  engineering  belongs  in  the  per- 
sonal service  group.  There  is  a  subclass  in 
this  t^up,  the  ethical  class,  whose  service  con- 
sists in  lessening  the  wastes  in  the  use  of  the 
already  appropnated  resources  of  the  universe, 
in  order  that  humanity  may  be  better.  The 
prophets  and  priests,  by  inculcating  morality, 
have  tried  to  lessen  the  wastes  due  to  wicked- 
ness and  sin.  The  physicians  and  surgeons 
have  tried  to  lessen  the  wastes  due  to  siclmess, 
disease,  early  decay  and  death,  bodily  defects. 
The  sdiolars,  students,  teachers  have  tried  to 
lessen  the  wastes  due  to  ignorance.  The  effi- 
ciency engineers  have  tried  to  lessen  the  wastes 
due  to  unscientific  control  and  direction  of 
the  great  divisions  of  activity  in  their  three 
elements  of  materials,  perscmnel  and  eijuipment. 
Everybody  realiies  the  immense  wastes  due  to 
wickedness.  They  are  exemplified  in  the  great 
war  brought  about  by  recent  diplomacy,  by 
violations  of  treaties,  by  ambitious  and  un- 
scrupulous men,  by  disregard  of  what  we  had 
come  to  believe  were  accepted  principles  of 
humanity,  of  religion,  of  civilisation.  Every- 
body realizes  the  immense  wastes  due  to  disease 
which  again  and  again  has  almost  depopulated 
the  world,  wEuch  to-day  makes  infant  mortality 


a  greater  drain  on  human  life  than  the  casual- 
ties of  the  batterfields  and  of  the  seas.  Every- 
body realizes  that  an  illiterate  and  unschooled 
population  produces  little  wealth.  Before  the 
World  War,  the  daily  preventable  losses  in  the 
United  States,  due  to  industrial  inrffidency, 
amounted  to  not  less  than  $40,000,000.  In  a 
manufacturing  plant  the  difference  in  produc- 
tive value  between  two  men,  one  of  SO  per  cent 
efficiency  and  the  other  of  120  per  cent  efficiency, 
quite  usual  variations,  may  amount  to  $4,000  a 
year,  even  if  each  is  using  similar  equipment. 

Modem  efficiency  is  much  lower  than  that  of 
former  ages.  By  this  is  meant  that  although 
modem  man  has  much  more  at  his  disposal 
than  his  ancestors,  he  nevertheless  uses  his 
greater  resources  far  more  wastefuUy.  The 
Chinese  coolie  delivers  a  maximum  all  the 
time.  The  cause  of  modem  inefficiency  is  the 
operation  of  the  law  of  dependent  sequences. 
Many  modern  operations  are  in  dependent 
sequence.  In  printing  with  one  color  10  per 
cent  of  the  sheets  may  be  spoiled.  Add  another 
color  and  in  the  second  run  we  have  another 
loss  of  10  per  cent.  If  there  are  four  printings 
the  effideney  falls  to  90x90x90x90  equals 
65.61  per  cent.  If  there  were  eight  colors  the 
id   result   would   be   only  40   sheets.      Nine^ 


ledy   is   possible    also 


per  cent  in  sequence  we  have  the  end  result 
of  81.45  instead  of  65.61.  Increase  the  sequences 
to  eight  of  95  per  cent  and  the  end  result  ia 
66.34  instead  of  43.  A  gain  in  effideney  of  5 
per  cent  gives  an  end  gain  of  more  than  50 
per  cent 

It  is  the  function  of  effideney  engineering 
to  eliminate  or  at  least  lessen  industrial  losses, 
especially  those  due  to  dependent  sequence. 
Efficiency  engineering,  the  accomplishing  ol 
results  with  less  materials,  less  human  effort, 
less  equipment,  is  very  old.  Jethro,  a  rank 
'Outsider,  gave  Moses  excellent  efficiency  coun- 
sel :  "Thou  shalt  teach  them  ordinances  and 
laws,  and  shalt  show  them  the  way  wherein 
they  must  walk  and  the  work  they  must  do. 
So  Moses  barkened  to  the  voice  of  his  father- 
in-law  and  did  all  that  he  had  said."  Christ 
constantly  both  by  precept  and  example  showed 
bow  to  accomplish  much  with  a  minimum  of 
efforL  Hideyoshi,  the  great  Japanese  reformer 
of  the  16th  century,  originated  and  put  into 
practice  many  effideney  engineering  methods, 
redudng  the  castle  fuel  cost  to  one-third; 
building  a  wall  in  three  days  instead  of  three 
weeks,  although  he  abolished  overtime  and 
paid  a  bonus ;  conquering  a  strong  cattle 
single-handed,  althou^  his  lord  had  lost  5,000 
men  in  a  previous  fmile  attempt. 

Effideney  engineering  began  to  emerge  as  a 
distinct  branch  of  sdence  when  the  doctrines 
of  the  correlation  of  forces  and  conservation 
of  energy  were  accepted.  It  acquired  solid 
footing  when  Joules  experimentally  and  Meyer 
deductively  established  that  774  foot  pounds 
could  be  converted  into  a  rise  of  temperature 
of  one  degree  Fahrenheit  in  a  pound  of  water, 
or,  vice-versa,  that  this  amount  of  heat  would 
raise  774  pounds  one  foot.  Yet  when  dther  of 
these  feats  was  attempted  experimentally, 
there  was  great  loss.    It  became  Hie  ditty  ot 
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the  ^dency  «igine«r  to  discover  the  losses, 
then  to  minimize  them.  The  standard  had 
been  esrtablished,  accepted.  This  was  the  aim 
or  ideal.  The  next  step  was  to  examine  and 
set  forth  the  actual  conditions,  so  different 
from  the  standard  The  next  Step,  the  peculiar 
function  of  efiideticy  engineering,  was  so 
to  hetter  actuality,  so  continuously  and  intet- 
ligenlly  to  remove  the  friction  and  other  losses, 
as  to  force  the  actual  gradually  to  approximBte 
the  ideal.  The  standard  was  there.  It  could 
be  realized  to  the  extent  of  30  per  cent,  60 
per  cent,  perhaps  99  per  cent,  an  efficiency  of 
30,  of  60,  of  99  per  cent  could  be  attained. 

There  are  a  definite  number  of  heat  units 
in  a  ponnd  of  coal,  but  how  much  energy  is 
there  in  a  man?  A  horse  power  is  convention- 
ally stated  as  33,000  foot  pounds  a  minnie. 
The  weight  of  the  horse,  an  all-important  item, 
is  not  given.  Let  us  assume  if  as  1,200  pounds. 
The  potential  energy  of  att  animals  is  m  pro- 
portion to  the  daily  calories  eaten  and  this 
aoiain  is  often  proportional  to  the  weirfit.     A 

rS  120  pounds  is  capable  of  deliver- 
foot  pounds  a  minute  or  one-tenth 
of  a  horse  power.  Can  a  man  climb  a  moun- 
tain S.OOO  feet  high  in  three  hours?  He  can. 
Could  he  do  more?  By  studying  heart  heats, 
respiration,  muscle  fatif^e,  it  was  ascertained 
that  without  undue  strain  a  man  could  for  any 
period  up  to  12  hours  do  about  one-half  of 
the  maximum  attained  for  the  same  period. 
The  reasons  for  short  hours  are  not  that  the 
man  will  wear  out  from  overstrain  or  fatigue, 
but  to  ^vc  him  time  for  other  than  working 
interests.  There  are  outputs  of  energy  so 
severe  that  they  can  be  endured  but  a  few 
seconds  a  day,  as  running  100  yards  in  10 
seconds.  There  are  other  occupations  so 
quiescent,  as  that  of  a  watchman  at  a  gate, 
that  even  16  hours  a  day  would  not  exhaust 
nor  hrutaliie.  It  is  one  of  the  chief  function* 
of  the  efficiency  engineer  to  set  physiolofpcal 
and  physical  standards,  also  with  due  con- 
sideration  of  the  {jsycbological.  A  man  can  do 
more  when  he  is  interested,  when  he  is  stimu- 
lated, when  he  is  well,  when  he  is  skilled,  whetj 
he  works  in  form. 

The  efficiency  engineer  is  the  opposite  of 
the  accountant.  The  accountant  is  concerned 
with  authority,  with  allotment  of  charges  and 
credits  and  with  accuracy^.  No  one  can  open 
an  account  in  a  bank  nntil  authority  has  been 
granted.  The  deposits  must  be  most  careful^ 
credited  to  the  right  account  and  similarly  aU 
checks  must  be  oiar^d  to  the  right  account 
Finally  by  lottg  traduicm  and  correct  practice 
both  deposits  and  withdrawals  .must  be  moat 
accurately  summed  up.  The  accoununt  is 
much  concerned  when  the  two  sides  of  hie 
statement  do  not  balance  to  a  c«nt.  The  cffir 
dency  ensineer  is  very  litUe  concerned  with 
either  aumority.  allotment  or  accuracy.  He 
wants  to  know  die  aim.  It  may  be  to  obtain  a 
liorse  power  from  one  pound  of  coal,  an  aim 
much  below  what  is  theoreticaUy  possible.  In 
establishing  this  aim  he  uses  not  theory  biit 
common  sense.  The  aim  m^  have  been  "ah^dy 
attained,  sometime,  somewhere;  It  may  al- 
most have  been  attained  under  conditions  that 
could  be  bettered.  He  next  wants  to  know 
the  actual  state  of  the  art  which  may  be  using 
five  pound*  of  coal.    The  actuality  is  subiected 


in  Its  every  step  to  close  and  intelligvnf  investi- 
gation. All  along  the  line  from  coal  in  mine 
|o  ash  pile  and  escaping  smoke,  through  all 
the  dependent  sequences  of  faulty  equipment, 
transportation,  furnace,  boilers,  piping,  engine, 
transmission  members,  there  are  a  series  of 
little  wastes.  8y  patient  dimfnation  or  at  least 
improvement  of'  the  successive  steps  wastes  are 
ctit  down  to  such  an  extent  that  the  aim  is 


power  he  produced?  The  Eskimo  who  floated 
up  the  estuary  on  the  incoming  tide,  who 
crossed  by  means  of  a  sail  and  who  came  down 
on'  the  ebb  utilized  in  succession  moon,  suti 
and  eardt  as  his  motive  powers  and  neither 
of  his  prime  movers  could  be  Improved  in 
efficiency.  The  white  man,  too  impatient  to 
wait  for  tide  and  wind,  uses  coal,  ntilizes  at 
best  only  one-fifth  of  Its  power. 

The  efficiency  en^neer  regards  all  results 
as  made  up  of  matenal  contributions,  personal 
contributions  and  equipment  contributions. 
These  three  different  elements  are  subject  to 
very  different  laws  and  cannot  be  treated  in 
the  same  manner.  Materials  require  storage 
and  careful  use.  Equipment  requires  storage, 
careful  use,  and  in  addition  cotitinuous, 
high-grade  maintenance.  Personnel  requires 
housing,  direction,  high-grade  maintenance,  but 
in  addition  a  far-reaching  psychological  con- 
trol. Eveivone  owning  a  motor  car  knows  that 
the  fuel,  tne  car  imd  the  chauffeur  are  diflter- 
enl  problems. 

In  the  subclass  United  States  railroads  of 
the  larger  division  of  transportation,  the  rela- 
tion of  materialiL  personnel  and  equipment 
charges  are  3  :S  J.  In  the  packing  inoustry 
materials  (cattle,  hogs)  are  overwhelmingly 
important,  personnel  comes  next  and  equipment 
last.  Because  of  these  differences  railroads 
turn  over  their  capital  once  in  five  years,  have 
to  operate  at  low  ratio,  60  per  cent  to  75  per 
cent,  and  are  lucky  to  pay  S  per  cent  or  6 

Ser  cent  dividends,^  while_  the  big  packing  io- 
ustry  turns  over  its  capital  five  to  six  times 
a  year,  operates  on  a  margin  between  cost  and 
sales  of  2  per  cent. or  3  per  cent  and  can  pay 
20  per  cent  dividends.  In  these  combinations 
of  material,  personnel,  equipment;  Any  one  or 
(Borc  may  be  high  in  ^den^,  any-  one  or 
more  may  be  low.  A  first  class  man  may  be 
running  a  very  poor  machine  or  vice-versa. 
To  a  good  furnace  poor  coal  may  be  fed  or 
good  coal  may  be  fea  imder  a  poor  boiler.  But 
the  combination  to  be  controlled  aad  regulated 
is  not  Mily  of  materials,  personmd  and  eqoip- 
meni,  it  is  as  to  each  a  further  comlunatioa 
of  qoantity  and  cpiality,  eatJi  with  its  own 
cfiictendes.  This  leads  to  the  universal  formula 
for  production,  a  formula  that  equally  applies 
to  all  the  battling  hosts  of  Europe,  m'  to  the 
operations  of  all  the  railroads  or  to  the  making 
of  a  pin. 
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»  minitnum.  What  combination  of  mpteriab, 
of  personnel,  of  equipment  is  under  the  -cir- 
cumstaoces  most  rational?  Shall  it  be  little 
equiproeot  and  many  men  or  shall  it  be  nauch 
equipment  and  few  men?  The  sand  akms.  the 
Suec  Canal  was  removed  in  part  by  youjag 
women,  digging  with  their  bare  hsnd^  caci)^ 
ing  the  load  in  baskets  on  their  heads  and 
dumping  it  on  the  banh.  At  Pana;na  immense 
steam  dredges  were  used,  scraping  10- ton 
loads  at  a  stroke,  yet  the  cubic  yard  of  exc^ 
vation  may  have  cost  more  at  Panama  ^lan 
at  Suer.  Which  was  the  better  method?  The 
cheapest  transportation  the  world  has  perhaps 
ever  known  was  of  ivory,  hides,  etc,  from  the 
interior  of  Africa  to  the  sea  coast  But  it 
was  one-way  traffic  The  means  of  transport, 
slaves,  bouKBt  for  a  few  dollars  in  the  interior, 
were  worth  htmdreds  of  dollars  each  at  the 
coast.  In  this  case  in  Che  universal  equation 
PQj  materials  is  very  small,  IR,  equipment,  is 
less,  TtV,  wages  is  negative,  sdnce  the  sale  of 
the  slave  brought  a  revenue.  But  after  the 
questions  of  relative  proportion  of  materials, 
of  personnel  and. of  etjuipmem  have  been  set- 
tled the  next  problem  is  to  determine  whether 
large  quantity  and  low  quality  is  better  than 
small  quantity  and  high  quality.  Is  it  dieaper 
to  build  a  bridge  out  of  cast  iron  blocks  at 

fn  a  ton  or  out  of  piano  wire  at  $200  a  ion? 
fficiency  engineering  is  immediately  concerned 
with  industnal  wastes  not  with  moral  wastes. 
It  may  he  a  great  moral  shortcoming  to  use 

S  frivolously  the  coal,  the  natural  gas'  and 
;  crude  oil  of  the  world  but'  from  the  pbiiil 
of  view  of  the  efficiency  engineer  the  Diesel 
engine  in  a  snbnSarine  may  be  efficient  and  a 
burden  bearing  Bhudda  be  inefficient  Is  it 
cheaper  to  walk  500  miles  barefoot  in  25  days 
or  to  go  through  in  a  night  on  a  fast  train? 
If  wages  areSO.10  a  day  and  meals  cost  natfaing 
h  would  be  Oieaper  for  swnc  men  to  -walk,  as 
the  trampi  do.  With  board  and  lodging  ^t 
$0,2S  a  day  &nd  wages  at  0.40. a  day  it  is  cheaper 
to  ride. 

Usually  economy  la  secured  by  increasing 
the  quality  Items,  price,  wape  rate,  equiptherrt 
rale,  thus  reducing  the  quantity  items  of  wdgfit 
and  of  thne.  The  best  rest*  is  when  the  TUae 
produced  is  a  maximum'  with  QP;  T,  and  Ift 
♦ery  small, 'but  W  very  large.  An  inflnltel; 
bad  result  is  when  QP;  Tf7  and  tR  are  a 
maximum,  mlllibns  o't  costly  shells,  miWons  of 
hours  of  Hme  daily  with  k>w  wages  24  floors 
a  day  of  almost  infinitely  costly  eqtijpRient,  M 
lo  produce' unmeasured  and  rnimtasumbl*  de- 
struction. There  are'  diffenent  BUimnarized 
riEdcocies  for  each  of  the  six  factors  Q,  P,  T, 
W,  t,  R.  There  are  different  effidencies  for 
each  sepaixte  part  of  each.  Ehdi  of'a  Ihov- 
land  'men  in  a  plant  wilt  have-  a  difforoit 
average  efficiency  and  each  man  will  hRve  a 
different  efficiency  for  each  different  item  of 
work.  To  check  all  these  nfilKon  poHitriHtief 
of  wastes  and  leaks  becomes,  as  necessary  af 
to  have  every  joint  tight  in  a  lOO-mile  pipe 
line,  to  have  every  rail  in  a  1.000-mile  road, 
sound  and  in  line,  or  to  have  every  item 
right  in  the  deposits  and  withdrawals  frotn  a 
hank,  or  to  have  every  "word,  every  letter,  in 
'a  book  proof  pead. 


Nevetthcteas  ie  has  t>MM  found  eftcknt  to 
attack  inc&deiides  under  eroup  hcadinc 
rather  than  individually  on  the  same  siinciple 
that  it  i)  better  to  preveat  any  yellow  fever 
mosquitoes  ratface  tlun  to  kill  those  that  Qy 
around  Tho  ^stemalic  ap^icklion  of  a  few 
prindples,  some  ethical,  some  practical  brings 
about  general  improvement:  (1)  What  is  tbe 
main  idul?  StuJc  dose^  to  it  Eliminate 
clashes  and  interferences.  Fast  trains  are  run 
on  the, principle  of  the  free  and  unobstructed 
track.  (2^  Is  common  sense  being  used? 
Mostly  it  IS  absent,  as  in  the  adoption  of  a 
cost  plus  profit  plan  by  the  United  States  gov- 
ernment, tor  its  war  .orders.  (3)  Has  the  best 
^advice  been  sought,  been  considered  and  been 
followed?  (4)  Is  there  the  strict  disdplihe,  the 
tpiric,  that  makes  the  difference  between  army 
and  mob?  (5)  Is  the  fair  deal  pr^tised 
toward  all?  <6) .  Is  there  a  direct  and  tangible 
connection  between  individual  exceJIence  of  pcr- 
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standariied?  (11)  Are  all  operations  standard- 
ized? (12)  Are  there  permanent  written  stand- 
ard practice  instructions?  (IJ)  Are  there  rec- 
ords, necessaiy,  reliable,  immediate,  adequate, 
convenient?  It  is  the  method  of  groUp  attack 
that  has  proved  important  rather  than  the 
l^articuUr  prindples  for  which  others  might  be 
substitpted. 

An  able  teacher  has  enunciated  the  three 
prindples  of  picking  the  right  man,  giving  him 
power,  letting  him  alone.  This  is  excellent  but 
it  leaves  us  without  i 

suits.     Not  so  many  ;, _„_.   

smiths  pretended  to  be  able  to  smell  the  quality 
of  iron  and  to  judge  of  the  heat  by  the  color. 
To-day  steel  quality  depends  on  alloy  and  heat 
treatment,  V?e  still  depend  on  the  good  man 
but  we  check  him  and  perpetuate  his  excellence 
by  analysis  and  jiyrometers,  and  for  effidency 
work  a  few  prmciples  are  very  useful.  In 
considering  the  human  element  in  production  it 
is  important  to  encourage  every  man  to  make 
the  most  of  himself,  whatever  the  condttlons. 
There  are  noble  chiefs  in  Indian  villages.^  It 
is  not  less  important  to  so  establish  conditions 
that  each  man  whether  inferior,  average  or 
superior  can  accomplish  moat.  The  wise  In- 
dian chief  had  he  been  in  different  surround- 
ings might  liBve  been  a  Linootn,  a  Uoydr 
George. 

A  diagram  often  used  bf  tfltthers  of'efIi>- 
Idency  consists  of  a  series  of  tectai^cs  illus- 
trating by  their  height  the  exixOence  of  con- 
ditions and  by  dots  above  the  base  the  a<Aieve- 
ment  of  the  individual, 
vast  Bad  CoKnmoKS 


Each  individual  starts'  along  the  life,  line 
AD  at  A.    Sane  get  oa  farther,  than  1,  oAfffi 
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pibgress  ai  far  as  2,  stil)  otbBn  pMss  on  tb 
Ugjttr  positions  lititil'  the  belt  man  of  b11,  ar 
sBpenuan  (9)  makes  D,  The  position  on  Aa 
fine  AD  is  determined  by  the  chafBctertstin  of 
tbo  inciividual,  b^  here^ly,  is  the  same  land- of 
diflerance  as  exists  between  the  ea^le  and  The 
rooster,  im  the  eggtcarcely  distinguishable.  '  If' 
aU  the  9  men  that  raitercd  at  A  were  of  tkc 
itu»\itr  of  namber  9,  they  would  all  ultimatelr 
bunch  about  D. 

Vnv  Bm>  CmatTtum  moi  a  Okout  <v  SupuuaH.    Avn- 
Aci  Atiadount,  10  Pbk  Cbkt. 


'  t:u--— 


Under  the  same  conditions  the  superior  group 
of  very  unusual  men  will  average  twice  as, 
well  as  an  averse  group  of  unselected  men. 
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'  This  diBRram  illnstrates  tibftt  owing  to  inv 
proved  conditions  each  man  will"  have:  rtseni 
perpendicular^  so  that  the  avetaga  efiidrtcjr 
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is  now  SO  per  cent  instead  of  10  pet*  cemtl. 
Under  these  bettered  conditions  it  is  no  hardet 
for  man  9  to  reach  100  per  cent  absolute  than 
it  waE  under  bad  condilkms  to  reach  30  pfer 
cent  absolute.  Under  both  eontfiiions  this  min 
is  doing  twice  as  mncti  as  a  normal  standard 
(half  of  the  best  record)  and  any  unusoS]  per- 
formance is  not  a  matter  for  expectation  or  of 
requirement  btit  of  free  wll.  Sfen  oiight  tie* 
to  be  permitted  to  be  slackdrs  and  we  can  co»' 


sidee  all  workers'  beldfr  Ae  aver^  of  their 
(laiG.and  group  as  ^^as%  rind  neBr-s1adcej&.' 
Neither  Haa  du  commuidty  snty  right  to  dcr 
mand  a  performance  above  the  atlcrage.  In 
war  when'extra'^azaTdoub  work'itnpends  vol- 
unteers art  called  for.  Siimiacily  in  industrial 
life,  it  ii  a  matter  for  the  individual  to  decide 
wllether  he  will  be  20,  50,  lOQ  pes  c«nt  bettei, 
dian  tbe  average.  The  obligation  of  the  com-> 
iluiBity  not  to  discourage,  bitider  and.  prevent. 
super  perfonaance  is-  even  i^eater  than  to  prei. 
vent '  sbcking.  The  world  owes  its  advances' 
and  the  pi<ogrest'oi  civiliEabon  -to  the  supef- 
nlan,'to  Uu  Columbus,  the  Newton. 

It  it  of  coUrsepotsible  to  collect  a  group  built 
of  auperwoWters,  as  in  a  league  base  ball  team,, 
or  iti  tbe  best  college  fioot  hall  teams,  or  in  an 
orchestra,  or  in.  a  circus,  where  eveiy  living 
performer  is  a  star.  Sud)  groups  will  alway* 
be  abilonnal,  bvt  the  superman  of  one  age 
mw  be  the  average  man  of  a  beturiige.  The 
performance  of  supermen  under  best  conditions 
IS  about  K)  Cines  as  productive  aS  that  of  the 
average  man  under  bad  conditions, 

Jtr  is  as  distinctly  .the  province  of  efiidency 
to  discover  and  state  best  industrial  methods  a* 
is-  it  the  province  of  moralists  to  discover  and- 
attain  uitlversally  biglMst  'moraliw,  the.  prov- 
ince ol  educators  to  outline'  and  altaie. .  uni- 
verlally  lu^best .  knowledge)  the  province  of' 
health  specialists  to  outline  and  attain  for  u& 
all  highest  i^ysical  soundness.  £fKciency  is  not 
a  new  ^lenotncaa,  it  ha»,  however,  only  re-, 
cently^  been  doarly  recognized  and  studied. 
Some-oi  the  best:  examples  of  etiicieiicy  prao-. 
tiie  have  been  outside. of  industrial, lines.  An 
ordiestra  is. one  of  the  best  instances  of  effi- 
cietU3'  organization  and  efficiency  attainment 
The  leader  ii  a  trained  and  experienced  speoal' 
ict  of  great  and  unusual  aptitude.  Every 
worker  is  a  supermaiL  oi  special  aptitude,  train- 
ing and  eliperience.  He  is  equipped  with  mar-, 
velously  'perfect  tools  or  inBtniments.  The, 
worit  13  also  planned  in  advanoe,  with  writtoi 
sutndard.  practice  Instructions,  scheduling  it 
most  nutiutely  not  only  as  tu  time  but  as  to 
quality.  The  Work  is  dispatched  and  executed* 
to  the  fraction,  of  a  secotid.  No  man  plays  in- 
depeidenlly  but  all  are  exactly  adjusted  to 
each'  other,  yet  the  players  .like  it  and  thrive 
under  it  and  the  best  are  abund»nt)y' rewarded, 
But  ojchestias  are  very  old. 

A  more  modem  example  i»  that  oi  tiie  ttot- 
tfitg  borae.  The  trotting  horse  men,  who  may 
not  IcBow  what  the  word  efiicientn  means,  havo: 
nevertheless  elaborated  tbe  very  best  plans  iox 
attaining  it;  (1)  They  b^an  with  heredity, 
counting '  more  on  blood  -and  descent  as  a_ 
foundation  than  on  anything  else;  (2)  thft 
dam. of  the  colt  and  the  colt  itself  arc  ^ven 
the  best ,  of  environment  \  ■  (3)  the  training 
begins  early  and  b  continuons ;  (4)  actual 
axpcrLence  and  tests  follow;  (5)  there  is  the 
most  skilled  IcadershipL 

'  So 'much  for  the  physiolosical  and  peydio- 
logical  problems.  Lastly,  conditions  are  stand- 
ardiied  to  (he  utmost.  Harness  in  all  its  parts, 
inlky  in  all-its  parts,  shoes,  track  (shape,  bank- 
ing and  surface).  Operations  are  then  Stand- 
ardiiwd.  The  stop  watch  was  first  used  on 
trotting  horses.  Race  horse  men  were  familiar 
with  filths  of  seconds  and  thrir  value  long  be- 
fore time  studies  were  thdu^iof  in  industrial 
Shops.    Thci  first' photographic  utMiov  studies 
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efrer  made  were  by  ituAiidge  of  trottibg 
horses.  Since  the  record  of  2.40  of  Flora 
Temple  about  1840,  the  improvement  has  been 
steady  to  the  present  record  of  1,58.  Probably 
one-half  of  this  is  due  to  imi>roved  heredity, 
the  other  half  to  improved  environmenl,  train- 
ing, education  and  accessories.  As  a  conse- 
quence the  performance  of  die  trotter  is  the 
perfomtance  of  the  superhorse  under  best  of 
conditions.  The  best  troldng  horse  can  travel 
at  the  rate  of  a  mile  in  two  minutes.  Under 
the  usual  conditions  of  trail  a  horse  or  mule 
does  well  to  travel  a  mile  in  20  minutes. 

The  need  of  consistent  application  of  mod- 
em research  methods  to  the  problems  of  eco- 
nomic production  and  consistent  improvement 
of  basic  units  whether  materials,  personnel  or 
equipment,  have  attained  growing  importance 
during  the  last  SO  years. 

Mr.  Taylor  thus  otitlines  Functional  Type 
of  Organization.  "Throughout  the  whole  field 
of  management  the  military  type  of  organixa- 
tion  should  be  abandoned  and  the  functional 
type  instituted.  Functional  Management  con- 
sists in  so  dividing  the  woric  of  management 
that  each  man,  from  the  assistant  lupenmtend- 
ent  down,  shall  have  as  few  fimctions  as  pos- 
sible to  perform.  The  most  marked  character- 
istic of  functional  management  lies  in  the  fact 
that   each   workman   secures    his    daily   orders 


oUiers  are  in  the  shop.  The  four  shop  bosses 
are  gang  boss,  speed  boss,  inspector,  repair 
boss,  "nie  four  planning  room  bosses  are 
order  of  work  clerk,  instruction  card  man, 
time  and  cost  clerie,  shop  disciplinarian.* 

In  machine  shop  practice  F.  W.  Taylor 
made  epoch-making  demonstrations  of  the 
^ns  to  be  realiied  from  improvements  in  belt- 
mg,  improvements  in  the  ^rt  of  cutting  metals, 
which  virtually  scrapped  all  the  macfame  shop 
equipments  of  the  world,  and  improvements  of 
shop  management.  Taylor  expanded  from  a 
shop  man  into  a  world  teacher.  It  is  not  with- 
out importance  that  Taylor  had  had  the  bene- 
fit of  French  school  training^'  the  passion  for 
the  new,  the  logic  and  precisive.  About  the 
same  time,  1900,  as  Taylor  was  breaking  from 
the  shop  info  world  prominence,  other  men 
with  the  widest  of  world  experiences  were  de- 
scending into  the  shop,  carrjdng  into  it  world 
ideals  of  principles,  ot  organiiatipn,  of  admin- 
istrttion,  of  selection.  Taylor  rejected  the  old 
military  tine  that  had  existed  in  shops,  presi- 
dent, manager,  superintendent,  foreman,  ^ng 
boss  and  substituted  what  he  called  functional 
manaeement.  He  points  out  that  whereas  it 
would  be  very  difficult  and  expensive  to  secure 
Any  single  man  with  alt  (he  nine  qualities  re- 

Suircd  in  a  foreman,  it  is  easier  and  cheaper  to 
nd  a  few  men,  each  with  some  of  the  qualities, 
so  that  four  men  may  cover  and  to  spare  the 
nine  functions  which  in  his  work  on  shop  man- 
agement Taylor  defines.  The  Emerson  school 
developed  the  practical  application,  to  tnodern 
industry,  of  natural  organisation  as  it  occurs  in 
the  animal  and  plant  life.  Naturiil  animal 
organization  falls  into  four  parts:  (1)  The 
fundamental  organs  of  growth  and  tqikeep, 
working  continuously  at  low  intensity  and  al- 
most automatically;  (2)  the  counsellors,  or  the 
sense  organs  which  look  ahead  and  note  bodi 
Ibe  exc^tiond  and  tfac  infinitely  minute;  (3) 


tfae  central  brain,  #faich  constantly  counsels, 
correlates  Kad  directs;  (4)  the  doers,  creators, 
whose  law  of  action  is  directed  spasmodic  in- 
tensity. Natural  plant  organization  covers  time 
and  rdations.  A  plant  rooted  to  one  bleak  spot 
survives  3,000  years  with  3,000  generations  of 
leaves.  The  humble  plants  render  service  to  in- 
sect and  animal  that  m  lum  greater  service  may 
be  rendered  them.  These  facts  are  a  source 
of  inspiration  and  information  anly  beginning 
to  be  recognized  and  utilized.  The  natur^ 
types  of  organization  embody  the  principles  of 
both  functional  and  staff  and  line  orgamzatimi. 
The  brain  and  the  hands  are  in  the  line.  The 
brain  correlates  and  directs,  tlie  hands  execute. 
The  senses  and  the  interior  organs  are  func- 
tional therefore  in  the  sta£E.  A  line  man  must 
know  how  to  direct.  A  staff  man  must  fnmish 
all  the  knowledge  available.  The  line  man 
usually  makes  the  mistake  of  thinking  that  he 
knows.  Tfae  staff  man  makes  the  mistake  of 
thinking  that  he  can  direct.  It  is  no  part  of 
the  plan  or  aim  of  efBciency  engineering  to 
overstrain  materials,  to  break  down  equipment 
or  to  overwork  men.  There  is  a  rational  load 
for  either  of  the  three.  A  man  can  always  do 
more  foot  pounds  of  work  in  16  hours  than  in 
12,  10  or  8.  We  deliberately  prefer  the  shorter 
intervals  because  econonv  is  subsidiary  to 
human  welfare. 
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Harrington  Emeksom, 
Efficiency  Engineer,  New  York. 

EFFICIENCY  SOCIETY,  a  nation-wide 
movement,  not  for  promoting  efficiency  in  the 
field  where  engineers  have  already  done  so 
much,  but  rather  for  extending  the  principles 
of  efficient  engineering  to  all  otner  relations  of 
life.  The  18lh  was  the  theologic  century,  when 
man's  chief  thou^t  was  his  relations  to  the 
Deity.  The  19th  was  the  scientific  century, 
when  man  was  much  concerned  with  his  rela- 
tion to  nature  and  its  forces.  The  ^th  century 
will  be  known  as  the  efficient  century,  when  the 
world  demanded  of  eveiy  man  and  institution, 
as  it  demanded  of  evety  approved  machine, 
that  its  work  be  done  better,  quicker  or  cheaper, 
tmder  penalty  of  discard,  and  this  meant  raising 
the  ratio  of  results  achieved  to  t&orts  e:u>endea, 
which  is  the  engineer's  definition  of  efficiency. 
From  creation  whenever  any  man  made  a  dis- 
tinct effort  to  improve  his  methods  or  his  toolt 
so  to  get  greater  results  from  the  time  and 
labor  spent,  he  had  in  him  the  elements  of  the 
efficiency  expert.  Steam  is  as  old  as  the  first 
hot  fire  under  water,  and  electricity  is  coeval 
with  the  lightning,  but  the  age  of  steam  and 
electricity  is  recent  This  is  the  century  of 
efficiency;  for  in  its  early  years  attention  was 
widely  drawn  to  the  (act  that  the  progress  to 
which  the  world  aspired  was  possible  only  by 
applying  to  all  of  life  the  lessons  learned  from 
machines.  Every  method,  man  or  institution 
that  maintains  its  place  must  prove  ability  to 
do  something  that  the  busy  world  wants  either 
belter  or  quicker  or  cheaper.  America  leads  the 
world  because  she  studied  profoundly  her  ma- 
chines. She  standardized,  and  thus  both  im- 
proved output  and  greatly  reduced  cost.  She 
cut  out  every  useless'  part  and  every  needless 
pound.  She  added  power  and  speed  and  elim- 
inated every  false  motion.  As  a  result  she  made 
thousands  of  useftil  articles  at  50  per  cent,  20 
per  cent,  10  per  cent  or  even  1  per  cent  of  their 
previous  cost  in  time  and  labor,  i.e.,  she  in- 
creased that  efficiency  2  lo  lOO  fold.  Man  with 
his  machines  became  as  a  god.  Instead  of  a 
birch  bark  canoe  he  built  ships  that  would  carry 
all  the  inhabitants  of  20  villages  of  400  people 
each  and  cost  as  much  as  all  the  land  and 
houses  of  100  such  villages.  He  sent  trains 
carrying  a  thousand  people  through  tunnels  and 
solid  rock,  under  cities  and  rivers,  at  10  limes 
the  speed  of  a  footman.  He  sails  under  the 
sea  or  through  the  air  with  the  speed  and 
accuracy  of  fish  and  bird.  He  talks  as  if  in  the 
same  room  across  a  continent  or  under  the 
Atlantic.  He  omits  the  wire  and  in  a  few 
seconds  can  send  his  message  to  every  part  of 
the  boundless  sea.  In  his  phonograph  we  hear 
the  familiar  voices  of  those  long  dead,  and  on 


ciency  on  everv  side  and  began  to  question 
strongly  everything  in  life:  "Are  we  giving 
this  more  time,  thought,  labor  or  capital  than 
absolutely  necessary  to  produce  results  fully 
up  to  efficiency  standard,  or  what  the  golfer 


would  call  bogey?*  iioAem  life  ij  more  or  leM 
a  race  or  struck  in  which  only  the  iittest  can 
survive  the  fierce  con^wtition  betweeo  individ- 
uals, corporations,  communities,  stales  or  na- 
tions. They  keep  adding  speed  and  power  and 
looking  for  any  useless  poimd  of  weight  th^ 
can  be  thrown  overboard.  In  the  great  contests 
of  life  the  leaders  strip  like  athletes  in  the 
Olympic  games.  But  still  in  a  time  of  coal 
famine  experts  startle  us  with  their  daim  that 
we  often  reallv  use  only  S  or  10  per  cent  of 
the  heat  locked  up  in  the  coal  we  bum.  Many 
food  supplies  yield  the  farmer  who  produces 
perhaps  half  what  he  should  hav^  yet  the 
laborer  who  buys  in  small  quantities  pays 
double  what  he  can  afford  for  that  same  article. 
This  means  low  efficiency  in  the  farm-to- family 
machine.  See  Farmers'  Co-opEHATrvE  Move- 
ment. 

CoHege  graduates  often  show  unfitness  to 
transact  simple  business  after  giving  16  years 
lo  training  for  hfe,  and  we  cry  for  more  effi- 
cient education.  We  have  countless  millions 
in  our  churches  and  they  have  done  great  good, 
yet  in  great  crises  of  war,  panic  or  plague,  we 
deplore  that  more  of  the  efficiency  of  the  Amer- 
ican machine  is  not  found  in  our  churches.  We 
hear  of  millions  dying  for  lack  of  food  and 
shelter  and  learn  that  with  our  boasted  effi- 
ciency in  many  lines  we  are  the  most  wasteful 
nation  the  world  has  known.  The  new  idea 
was  that  by  persistent,  systematic  study  and 
comparison  of  experiments  and  experience  we 
might  approximate  in  the  manifold  relations  of 
life  an  increased  efficiency  comparable  to  that 
so  obvious  in  our  machines.  This  great  idea 
appealed  to  leaders  and  thinkers  in  many  fields. 
Over  a  thousand  joined  the  Efficiency  Society 
org^zed  at  a  national  convention  held  in  the 
Engineering  Building,  New  York,  18  March 
1912.  J.  G.  Cannon,  president  of  the  Fourth 
National  Bank,  was  president,  and  its  officers 
and  committees  included  many  of  the  best- 
known  men  in  Atperica.  Its  constitution  says 
'its  object  is  to  promote  efficiency  or  percentage 
of  results  obtained  relative  to  effort  expended 
in  every  activity  of  man  and  in  everything  he 
employs."  On  12  Feb.  1916.  the  National  In- 
stitute of  EfSciency  was  incorporated  in  Wash- 
ington to  supplement  the  work  of  the  older 
society  by  making  widely  available  throughout 
the  country  the  results  of  research  and  experi- 
ments as  developed  and  focalized  by  its  com- 
mittees. On  its  board  of  governors  were  lead- 
ers from  a  dozen  different  States.  The  general 
absorption  jn  the  Great  War  led  both  Societv 
and  Institute  to  defer  much  of  the  wonc 
planned,  and  later  they  were  corabioed  in  a 
single  National  Efficiency  Society  incorporated 
in  Washington  but  with  headquarters  at  119 
West  40th  street.  New  York,  where  fuller  in- 
formation can  be  had.  It  publishes  a  quarterly 
and  has  made  The  Independent  its  official  jour- 
nal, sent  weekly  to  all  members.  It  also  pub- 
lishes efficienty  monographs  from  time  to  time 
■nd  provides  free  or  at  reduced  cost  books  and 
namphlets  of  special  interest  to  its  members. 
It  plans  meetings  and  provides  speakers,  and 
through  its  officers  and  committees  tries  to 
focalize  and  disseminate  for  the  public  good 
anything  likely  to  be  widely  useful  to  those 
specially  interested  in  increasing  efficiemy.  It 
does  not  assume  to  go  into  details  of  ^lecial 
cathngs,  whkh  arc  best  treated  by  tfeetr  own 
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local  and  national  assodfttions.  It  is  thus  a 
tmion  at  [hose  willing  to  turn  over  for  tfie 
common  good  the  results  of  their  own  studiei, 
and  all  such  are  welcomed  to  its  membership. 
In  friendly  co-operation  with  the  leaders  of 
otber  enli^tened  nations  its  ultimate  goal  can 
be  safely  prophesied  as  *The  Federation  of  th« 
World  for  Greater  EJficiency.' 

Mexvil  Dewev, 
President,  f/alionat  Efficiency  Society, 

EFFIGY,  formerly  EFPIGIE,  (1)  a  copy 
or  imitation  of  an  object,  an  image  or  likeness; 
in  sculpture  frequently  applied  to  the  figures 
on  sepulchral  monuments;  (2J  to  execute  or 
degrade,  as  the  execution  or  degradation  of  a 
condemned  criminal,  when  he  cannot  be  per- 
sonally apprehended,  by  subjecting  his  image  lo 
tbe  formalities  of  an  execution ;  for  instance, 
affixing  the  image  with  a  rope  around  the  neck 
to  the  gallows  (hanging  in  effigy).  This  prac- 
tice is  not  altogether  extinct  in  Prussia  and  in 
other  countries,  but  in  England  it  has  become 
merely  a  mode  in  which  the  populace  expresses 
its  feelings  respecting  an  obnoxious  personage, 
such  as  the  English  custom  of  parading  and 
burning  the  effigy  of  Guy  Fawkes  on  5  No- 
yember. 

EFFINGHAM,  111.,  city,  coun^-seat  ot 
Effingham  County,  on  a  brani^  of  tbe  Wabash 
River,  about  240  miles  south  by  west  of  Chi- 
cago, and  on  the  Illinois  CeotraJ,  the  Wabash 
and  Vandalia  railroads.  The  city  is  the  trading 
point  of  an  agricultural  region  and  has  some 
small  manufactories.  It  contains  Austin  Collie 
and  a  large  photographic  school.    Pop.  ij^&. 

BFFLORBSCBNCB,  a  term  applied  to 
crystals,  which,  on  exposure  to  the  air,  lose 
their  v^ater  of  crystalliiation  and  crumble  dowp 
into  a  powder.  Tbe  most  familiar  instance  is 
that  presented  by  the  glassy  crystals  of  washing 
soda,  which  become  white  and  pulverulent  in  tbe 
air.  The  same  phenomena  is  also  presented  hy 
phosphate  of  sodium,  borax  and  other  com- 
pounds. Another  application  of  the  word  is  to 
the  fine  white,  feathery  crystallization  of  sul- 
phate and  carbonate  of  sodium  which  appears 
on  porous  walls,  or  similar  crystallizations  on 
the  surface  of  tne  earth,  in  decomposing  rocks, 
etc  These  exudations  are  due  to  the  crystalliza- 
tion of  the  saline  solutions  existing  in  Uie  pores 
of  the  surface  on  which  the  efflorescence  ap- 
pears. Another  use  of  the  term  is  to  designate 
the  creeping  up  of  crystals  on  the  sides  of  a 
vessel  containing  a  saline  solution,  often  over- 
running the  edge  and  down  the  outside.  This 
action  IS  very  noticeable  with  sal  ammoniac  as 
used  in  battery  jars.  EfiHorescence  is  in  some 
reelects  the  opposite  of  deliquescence,  and  the 
difference  is  shown  by  placing  an  efflorescent 
and  deliquescent  body  under  a  bell-jar.  The 
former  gives  up  its  water,  which  the  latter 
absorbs,  becoming  thereby  fluid.    See  Crystals. 

EFFUSION  (Lat  '>^to  pour  out"),  in 
t^sicE  and  chemiattv,  the  escape  of  x  g»s  mto  « 
vacuum,  through  a  small  openuig  (such  as  a 
tun-hole)  in  a  thin  partition.  So  long  as  the 
temperature  of  the  gal  is  constant,  the  velocity 
of  effusion  is  independent  of  the  pressure.  For 
the  same  gas  at  two  (Afferent  temperatures  (but 
at  the  same  density),  the  velocity  of  effusion 
varies  directly  as  the  sqttare  root  of  the  absolute 
tea^MTsture.    The  velocities  of  effusion,  of  two 


different  gaseE  (both  at' the  same  c 

perature)  are  inversely  proportional  to  tne 
square  roots  of  the  densities  of  the  gases;  the 
densities  being  determined  by  comparison  under 
convenient  but  identical  ctmditions  of  temper- 
ature and  pressure. 

EFT,  the  name  given  in  Great  Britain  to 
several  species  of  newts,  especially  to  the  com- 
mon smooth  newt  iLisfotriUn  futictalus). 
The  eft  is  very  common  in  the  ditches  and 
ponds  of  Europe,  especially  where  the  water  is 
clear.  Its  food  consists  principally  of  aquatic 
insects,  larva,  worms  and  mollusks.  Though 
usually  spending  most  of  their  time  .in  the 
water,  the  young  in  June,  and  the  adults  in 
summer  and  autumn,  become  terrestrial ;  tb^ 
appear  to  attain 'their  fuU  uze  the  first  year. 
See  Newt. 

EGAN,  Haurice  Frauds,  diplomat;  b. 
Philadelphia,  24  May  1852.  Mr.  Egan's  family 
came  to-  Ipswich.  Mass.,  in  1765.  His  father 
Maurice  Egan  of  Philadelphia,  came  when 
quite  young  to  Philadelphia  in  1825.  Mr.  Egan 
was  educated  by  private  tutors  and  in  the  Latin 
School  of  Saint  Philips,  at  Philadelphia.  He 
was  graduated  from  LaSalle  College  —  AB,  and 
A.M. —  his  doctor's  degree  was  given  to  him  by 
(leorgetown  University.  Mr.  Egan  studied  law 
under  John  I.  Rogers  in  Philadelphia,  but  after 
the  success  of  his  first  novel,  "That  Girl  of 
Mine'  (!8?9)  and  his  little  volume  of  poems, 
'Preludes*  (1880),  he  adopted  literature  as  a 
profession.  He  has  almost  30  books  to  his 
credit,  the  best  known  of  which  are  'Songs  and 
Sonnets'  (1886)  ;  <The  Wiles  of  Sexton  Magin- 
nis*;  "Everybody's  Saint  Francis'  (1912); 
•The  Ivy  Hedge*  and  the  translation  of  the 
sonnets  of  Jose  de  Heredia.  Mr.  Egan  was 
professor  of  literature  and  Enghsh  at  the 
University  of  Notre  Dame  and  at  (he  Catholic 
University  at  Washington,  He  has  been  since 
1907  in  the  diplomatic  service  as  Minister  at 
Copenhagen.  His  first  diplomatic  nomination 
was  during  President  .  Oeveland's  second 
term.  He  was  named  twice  as  Ambassador 
to  Vienna,  but  preferred  to  remain  at  his  pres- 
ent post. 

EGAN,  Patrick,  Aroerican  politidan:  b. 
C^nty  Longford.  Ireland,  1841.  He  became 
identified  with  the  Nationalists  and  the  Home 
Rule  Movement  in  1871,  and  was  one  of  the 
organisers  of  the  Irish  Land  League,  He  was 
tried  in  Dubiin  in  1880  for  conspiracy  and  sedi- 
tion, going  to  Paris  upon  his  acquittal.  He 
came  to  the  United  Stales  in  1883,  and  was 
president  of  the  Irish  National  Land  League 
of  America  1884^  He  testified  before  the 
Parliamentary  Commission  1889,  and  was  in- 
strumental in  securing  the  failure  of  the  case 
of  the  London  Times  against  Pamell.  He  was 
appointed  Minister  plenipotentiary  to  Chile  as  a 
reward  for  his  speeches  in  the  campaign  of 
t88&  In  Chile  his  espousal  of  the  cause  of 
Balmaceda.  the  Liberal  dictator,  brou^t  iqran 
him  severe  criticism.  Later  he  left  the  Repub- 
lican party,  becoming  what  "was  termed  a  Free 
Silver  Democrat,  and  taking  part  in  the  sub- 
sequent campaigns  in  favor  of  that  issue. 

EGAN,  Pierce  (The  Eldbe),  English  sport- 
ing writer:  b.  London  1772;  d.  there,  3  Aug. 
1849,     A  prolific  "historian  of  the  rmg*  and 
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kindred  institutions,  he  wrote  _,_ — 
(1818)  ;  and  (he  widely  popular  "Life  in  Lon- 
don>  (1821).  which  was  illustrated  by  Cruik- 
shank.  He  edited  in  1824  Pierce  Egan's  Life 
in  London  and  Sporting  Guide,  which  was  later 
absorbed  by  Bell's  Life  '«  London. 

EGAN,  Pierce  (The  YouNcra),  English 
novelist:  b.  London  1814;  d.  there,  6  July  1880. 
He  was  a  son  of  the  preceding.  At  first  an 
artist  and  iilustrator,  he  turned  to  fiction,  win- 
ning fame  with  <Robin  Hood'  (1840);  'Wat 
Tyler*  (18*1),  and  similar  conceived  romances; 
while  his  later  and  more  sensational  tales, 
'Imogen*  ;  'Fair  Lilias' ;  and  others,  appeared 
for  the  most  part  as  serials  only. 


ago,  Chile,  13  April  1836.  After  being  gradu- 
ated from  the  College  of  Santo  Toribio,  he  was 
made  professor  of  philosophy  at  the  age  of  16; 
and  at  21  succeeded  to  the  chair  of  theology 
and  law.  He  practised  the  latter  profession  at 
Santiago  and  was  chosen  to  the  professorship 
of  oratory  at  San  Felipe,  He  took  an  active 
part  in  the  revolution,  was  a  member  of  the  first 
Oulean  Congress,  was  captured  and  imprisoned 
on  Juan  Fernandez  Island,  but  was  liberated  in 
1817,  after  which  he  was  made  professor  of 
literature  at  the  National  Institute  and  a  mem- 
ber of  the  Board  of  Education.  He  was  again 
a  member  of  Congress  until  elected  President  of 
the  Republic  in  1823.  He  was  a  voluminous 
writer,  both  of  poetry  and  prose,  his  works  in- 
cluding several  educational  textbooks.  He  ex- 
ercised great  influence  in  shaping  the  character 
of  the  people  and  the  policy  of  Chile.  He  pub- 
lished a  translation  of  his  own  work  in  English 
under  the  title  of  'Pehuenchan  Letters'  (1819). 
BGBSRT,  king  of  Wessex:  b.  about  77S; 
d.  837.  On  the  death  of  Alcmund,  the  former 
king,  Brihtiic,  a  powerful  noble,  succeeded  in 
ousting  E^ert,  who  had  the  best  claim  to  the 
throne,  and  was  compelled  to  take  refuge  first 
in  the  court  of  Offa  of  Merda,  then  in  that  of 
Charlemagne.  On  the  death  of  Brihtric  he 
succeeded  him  as  king  of  Wessex,  in  800.  He 
reduced  the  other  kingdoms,  and  rendered  them 
dependent  on  him  in  827,  and  is  thus  consid- 
ered the  first  king  of  all  England.  He  was 
defeated  by  the  Danes  in  83S,  but  reconquered 
them  in  837.  Consult  Green,  <The  Making  of 
England'  (London  and  New  York  1881). 

EGBERT,  JaniM  (^hidetter,  Roman  archx- 
ologist  and  epigraphist;  b.  New  York.  3  May 
1859.  He  was  graduated  at  Columbia  Univer- 
sity in  1881.  and  held  a  prize  feUowship  (1882- 
85).  He  began  to  teach  in  the  university  in 
1885  and  was  adjunct  professor  of  Latin  1885- 
90.  In  1890  he  was  apiiointed  professor  of 
Roman  archseologr  and  epigraphy  in  Columbia, 
and  has  done  much  to  promote  the  study  oi 
these  special  subjects.  He  has  published  'In- 
troduction to  the  Study  of  Latin  Inscriptions' 
(1895);  and  has  afso  edited  'Cicero  de 
Senectuie*  (1895)  and  written  'MacmiUan's 
Shorter  iJitin  Course'  (1892) ;  'Livy  XXI  and 
Selections  from  XXII  to  XXX>  (1913).  Pro- 
fessor Egbert  was  appointed  director  of  the 
summer  session  at  Columbia  University  in  1902 
and  subsequently  directed  the  extension  lectures 
of  the  sai 


termed  the  apostle  of  Greenland:  b.  Harsta_. 
Norway,  1586;  d.  Falster,  Denmark.  1758.  In 
1707  he  became  a  preacher  at  Wogen.  Having 
heard  that  ChrislianiW  had  been  once  estab- 
lished in  Greenland,  but  had  become  extinct 
in  the  country  for  want  of  teachers,  he  resolved 
to  visit  the  coimtry,  and  to  preach  the  gospel 
to  the  inhabitants.  Having  received  from  the 
Danish  government  the  title  of  royal  missionary 
to  Greenland,  with  a  small  pension  and  three 
shins,  he  sailed  on  21  May  1721  with  46  persons 
under  his  command.  Egede  landed  on  4  June, 
and  the  conversion  of  the  Greenland  Eskimos 
was  now  undertaken,  but  offered  great  diffi- 
culties. Egede  took  up  his  residence  with  his 
two  sons  among  the  natives,  in  order  to  learn 
their  language,  and  so  be  able  to  carry  out  his 
project  of  conversion.  He  carefully  noted 
down  every  word  of  which  he  discovered  the 
meaning:  often  performing  long  journeys,  at 
the  peni  of  his  lire,  to  visit  the  remotest  Green- 
landers,  for  the  purpose  of  gaining  their  con- 
fidence. In  which  he  succeeded  by  a  thousand 
acts  of  kindness.  He  succeeded  in_  winning 
many  converts,  established  trade  relations  with 
Denmark  and  founded  the  colony  of  Godthaah. 
Afttr  spen^ng  15  years  in  Greenland,  amid 
innumeratde  discouragements,  he  returned  in 
1736  to  Copenhagen,  to  make  new  exertions  for 
the  support  of  C^stiauity  in  that  country. 
For  this  purpose  a  seminary  was  founded  at 
which  missionaries  were  trained  for  woric  in 
Greenland.  He  served  as  principal  of  this 
school  for  six  years.  The  government  _  ap- 
pointed him  director  of  the  Greenland  missions, 
and  established  his  son  Paul  in  the  office  of 
missionary  there.  His  writings  are  in  Danish, 
and  relate  to  the  natural  history  of  Greenland, 
and  his  sufferings  and  adventures  there. 

EGBDB,  Paul.  Danish  missionary:  b.  170B: 
d.  Copenhagen  1789.  He  was  a  son  of  Hans 
Egede  and  was  his  assistant  from  the  time  he 
was  12  years  old.  Notwithstanding  a  strong 
inclination  for  the  naval  service,  he  submitted 
to  the  wishes  of  his  father,  studied  divinity, 
joined  the  mission  in  Greenland  in  1734,  and 
remained  there  till  1740.  He  then  returned  to 
(^penhagen^  and  afterward  was  appointed 
biwop  of  Greenland.    We  have  from  him  an 


iandicum* ;  'Graimnatica  (jrtEnlandica* ;  and 
translation  of  the  Gospels,  the  'Imitation  of 
Christ,'  etc,  in  the  Greenland  tongue. 

BGBLHAAF,  i'gS-hit,  Gottlob,  German 
historian :  h,  Gerahronn,  Wnrtemberg,  1  March 
1848.  He  has  published  'A  History  of  Ger- 
many During  the  Reformation'  (3d  ed.,  1893); 
'Emperor  William'  (3d  ed..  1888) ;  <A  His- 
tory of  Germany  During  the  Sixteenth  Century 
until  the  Peace  of  Augsburg'  (1888-92);  and 
other  works. 

BGER,  i'gtr,  Bohemia,  town  in  the  north- 
west, on  a  rocky  eminence  above  Eger,  91 
miles  west  of  Prague.  It  was  once  an  important 
fortress,  founded  in  the  12th  century.  Six  lines 
of  railroads  converge  at  Elger.  There  are  vari- 
ous industries,  including  machinery,  wool,  cot- 
ton and  leather  manufactures,  and  a  flourish- 
ing trade.  The  celebrated  Wallenstein  was 
assassinated  at  the  Stadthaus  here  (1634). 
Franxensbad,   a   watering  place,  is  connected 
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with  Eger  by  an  avenue  three  miles  iong. 
There  is  an  interesting  rnin  of  a  castle  buih  fo 
Frederick  Barbarossa;  and  the  iitn  in  which 
Schiller  wrote  his  'Wall  en  stein*  is  still  stand- 
ing.    Pop.  of  the  commune  about  25,000. 

SGER,  a  Hver  which  rises  in  Bavaria,  in 
tbe  Ficbtelgebin^e.  12  miles  northwest  of  the 
town  of  Eger,  flows  first  southeast,  then  takes 
a  -nonbeasterly  direction  into  the  Elbe,  near 
Leitmeritz  in  Bohenua,  after  a  course  of  about 
190  miles. 

BOEBIA,  ?-ie'ri'3,  (1)  a  nymph  who  re- 
ceived divine  honors  among  the  Ramans.  Her 
dwelling  place  was  near  the  Porta  Capena, 
Rome,  where  a  grove  was  consecrated  by  Numa 
to  the  kindred  Camensan  goddesses.  Numa  is 
said  to  have  had  secret  conversations  with  her 
and  to  have  received  from  her  the  laws  wtich 
he  gave  to  the  Romans.  Some  say  Egeria  was 
the  wife  of  Numa.  (2)  A  genus  of  ^ider  crabs 
of  the  family  Maiio-^;  (3)  a  genus  of  bivalve 
shells  of  the  family  Donacida;  (4)  in  astron- 
omy the  thirteenth  planetoid,  discovered  by 
De  Gasparis  a(  Naples  flSSO), 

BGERTON,  ej'er-tdn,  Georae  (panedo- 
nym  oi  Uks.  Maky  Cbaveuta  Dunne  UeL- 
VILLB  CiADtiiaMTE  Bkght),  English '  DOTcliBt: 
b.  AostrvUa,  14  Dec  1860,  She  was  marned 
in  1888  to  H.  UelriUe,  who  died  in  1889;  in 
1891  to  EgertOH  Clatrmonte,  who  died  in  1901 ; 
Mid  in  1901  to  R.  G.  Bright.  She  has  pub- 
lished <KBy«rtea'  (1893);  'DiHoorda'  (lffl4) ; 
'Young  Ofe'se  DiltKs'  <1895);  'Symphoniei' 
(1897);  'Fantasias'  {\ff*&);  'The  Wheel  of 
God>  (1898);  'Rosa  Amoraa'  (1901);  'FUes 
in  Amber'  (1905) ;  and  several  i^ys  and 
adaptions. 

BGERTON,  Hugh  Edward,  EngUsh  his- 
torian :  b.  )9  .^ril  1855.  He  was  eaucated  at 
Rugby  and  at  Qjrpus  Christi  College,  Oxford. 
In  1885  he  was  assistant  private  secretafy  to  tfie 
Hon.  E.  Stanhope,  M.P.,  and  frbm  1886  to  1906 
he  was  a  member  of  the  managing  committee  of 
the  Emigratits'  Information  OiEce.  In  1905  he 
was  appointed  Beit  professor  of  colonial  his- 
tory at  Oxford.  His  publications  include  'A 
Short  History  of  Bntish  Colonial  Policy' 
(1897;  -tth  ed.,  1913);  'Sir  Stamford  Raffles' 
n900> ;  'Origin  and  Growth  of  the  English 
Colonies'  (1902)-  'Canada  under  British  Rule' 
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XOO.  The  .fun4aiaental  cell,  teiihiucally 
called  the  ovum,  from  which  todi' Individu^ 
Kving  animal  or  every  species  is  developed. 
The  e^g  is  the  product  exclusively  of  the  female 
organism.  It  may  or  may  not  be  developed  into 
another  individnal  being,  but  the  potency  of 
such  development  b  inherent  i»  the  4^.  It  is 
not  to  be  understood,  luiwev«r,  that  a  single  egg 
may  develop  into  but  one  individual.  In  many 
known  instances  the  single  egg  divides  aad 
subdivides  before  it  reaches  the  stage  of  de- 
veloping the  individual,  so  as  to  produce  from 
8  to  16  mdividuals  —  as  in  Aurelia',  or  even  32 
individuals  —  as  in  varieties  of  Nafica.  Seg- 
mentalion  previous  to  individual  developmeol 
has  been  observed  also  in  the  frog,  the  rabbit, 
the  guinea  pig,  the  dog  and  the  deer,  as  well  as 
in    some    birds,     reptiles,    fishes     and    lower 


So  far  as  minute  observation  goes  all  eggs 
of  every  species  are  alike  in  structure  and  com- 
posed of  the  same  primary  elements,  and  at  the 
begiiming  develop  by  the  same  processes  of 
growth.  There  comes  a  time,  however,  in  this 
progressive  growth  when  eadi  egg  assumes  a 
character  peculiar  to  the  species  to  which  it 
belongs  iri  the  scheme  of  animated  nature.  The 
egg-cdl  has  a  constant  form  of  structure. 
There  is  an  outer  sac- of  cell  wall  containing  a 
spongy  network,  filled  with  a  more  or  less  trans- 
jarent  fluid,  in  which  is  suspended  an  interior 
sac  known  as  the  nucleus,  tilled  with  a  different 
networic  and  a  clearer  fluid,  and  within  riiis  the 
germinal  •dot"  or  'spot'  called  the  nucleus. 
As  the  purpose  of  this  artitle  is  the  discussion 
of  the  proquction  of  the  egg  Ac  reader  is  re- 
ferred to  the  article  Eubryology  for  the  con- 
sideration of  die  processes  by  which  the  egg  is 
developed  into  the  specific  animal. 

Animals  in  which  the  egg  passes  out  of  the 
body  before  it  is  batched,  that  is,  before  the 
maturity  and  escape  of  the  embryo,  are  said  to 
"lay  egga,"  or  to  be  "oviparons* ;  those  in  which 
the  egg  remains  inside  the  bo4y  to  hatch  are 
called  "ovoviviparous* ;  those  whose  eggs  are 
retained  in  connection  wicb  the  parent  by  means 
of.  a  pJacenta  and  an  tunbilicsl  cord,  so  tlial  tbc 
yotfng  arc  brought  forth  alive,  are  called  "vi- 
viparous." These  distinctions,  and  especially  the 
first  two,  are  of  secondary  importance,  and  in 
some  cages  it  is  difficult  to  classify  an  anioia] 
according  to  them ;  or.  varying  conditions  buot 
lead  to  caang^tn  the  saitie  species  or  individual 
at  different  times.  In  practically  all  (he  mam- 
malia the  en;  after  being  prodaced  by  (be  ovary 
attaches  itself  to  the  body  Af  &e  mother  and  is 
developed  directly  by  the  vital  processes  of  her 
system.  The  only  exceptions  are  a  few  lowW 
mammals  (the  Mottolremes,' q.v.f.  All  birife 
and  most  other  animals  ^aj^  their  eggs.  The 
ovoviviparous  ones  arc  to  be  tomid  chiefly 
among  reptiles  and  fishes.  The  prodoction  of 
eggs  by  an  individual  female  vanes  wiAin  the 
limits  (so  far  as  known)  of  one  at  a  tinte,  as  tn 
the  human  race ;  the  horse,  cow  and  many  other 
species  of  animal ;  the  penguins  and  many  other 
seabirds:  to  the  9,000,000  laid  by  the  cod  and. 
I<k000,000  laid  by  the  turtwi.  Science  has 
offered  an  e*planaiion  of  this  great  disparity  in 
egg  production  by  advancing  the  theory  that  as 
the  abject  of  the  egg  is  the  perpetuation  of  fl«e 
^pecies  the  number  of  eggs  prodnced  corre- 
sponds to  the  natural  danger  of  destruction  of 
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dthcj  the  e^s  or  the  younf;  in  the  particular 
environment  of  each  speues.  This  theory 
seems  well  established  by  the  observed  facts, 
but  it  is  evident  that  nature  in  so  providing  for 
the  contiauance  oi  all  her  living  creatures  failed 
to  take  into  account  the  depredations  of  man. 
It  is  easy  to  mention  a  dozen  species  which 
luve  suffered  complete  extinction  within  his- 
toric time  because  their  reproductive  functions 
were  not  gauged  to  make  good  the  wholesale 
nest  robbing  and  slaughter  perpetrated  by.  the 
human  species. 

EggB  of  Birds.— The  eggs  of  birds  are  so 
much  more  in  evidence  than  those  ot  other  liv- 
ing creatures  ttut  it  seems  the  natural  procedure 
to  discuss  them  as  first  in  order. 

The  eggs  of  birds  are  larger  in  |>roportion 
to  the  size  of  the  mature  parent  than  is  the  case 
with  any  other  divisioik  of  the  animal  kingdom. 
This  peculiarity  has  been  "explained"  by  sayins 
that  the  bird  "must  be>  hatched  at  an  advanced 
stage  of  development  and  therefore  much  food 
for  it  while  it  is  growing  "must  be*  stored 
within  the  shell  of  the  egg,  and  that  for  ttus 
the  ccmparaiively  large  space  is  required.  The 
matter  is  mentioned  here  only  to  point  out  that 
the  statement  of  these  facts  does  not  constitute 
a  "reason"  and  also  to  remark  that  oo  reason  is 
necessary  —  it  is  the  normal  fashion  of  deveh^ 
ment  lor  the  bird;  that  is  ail  there  is  to  11  The 
egg  of  a  bird  originates  in  the  ovary  of  the 
female  parent.  At  the  verj;  beginning  of  its 
course  toward  the  oviduct  it  is  surrounded  with 
a  larger  or  smaller  envelope  of  yolk.  Chemi* 
cally  this  is  an  emulsion  containing  varying 
percentages  of  fat,  lecithin,  lutein  i\be  coloring 
matter),  cholesterol,  the  phospboprotoin  vitellin 
and  a  small  qaanti^  of  the  coagulable  protein 
livetin.  The  vitellin  and  lecithin  are  in  some 
form  of  combination  and  are  generally  joined 
(for  discussion)  under  the  term  lecitbo- vitellin. 
This      -     -  '-'-  ■--'  ■■-- 


which  is  the  protoplasmic  part 
velopment  proceeds.  This  vedcle  floats 
surface  of  the  food-yolk  and  remains  on  top  by 
reason  of  its  lightness  no  matter  how  the  egg  Ik 
turned.  The  e^s  "i  many  of  the  lower  ani- 
mals contain  food-yolk,  but  it  is  usually  color- 
less. The  egg  of  a  hen  or  other  bird  is  further 
furnished  wiui  layers  of  albumin  (the  "white") 
placed  upon  it  in  the  narrow  upper  part  of  the 
oviduct.  Chemically  the  white  of  the  eeg  is  a 
coagulable  protein  fluid  of  a  slightly  yellowish 
tint  etuneshed  within  a  network  of  fibrinous 
matter.  It  is  feebly  alkaline  and  is  85  to  86  per 
cent  water.  Of  the  solid  matter  12.2  per  cent  is 
protein  —  mostly  albumin,  with  smaller  propor- 
tions of  egg-globulin  and  ovo-mucoid,— glu- 
cose 0.5  per  cent,  inorganic  salts  0.66  per  cent 
and  traces  of  fat,  lecithm  and  cholesterol  Out- 
side of  this  there  is  next  deposited  upon  the 
albumin  a  fibrous  membrane  in  two  distinct 
layers  {the  'egg-pod"),  the  separation  o£  which 
later  forms  the  "air-chamber"  at  the  end  of  the 
egg  where  the  head  of  the  chick  lies.  The  stages 
of  advancement  to  this  point  occupy  a  period  of 
about  four  hours.  In  a  further  stage  of  the 
descent  along  the  oviduct  there  is  deposited  in 
and  upon  the  ef[g-pod  an  external  covering  or 
"shell,"  calcareous  in  various  decrees.  The 
process  of  depositing  the  shell  occupies  18  to  20 
hours.    This  shell  is  porous  so  as  to  admit  air 


to  the  embryo,  which  also  exposes  it  to  bacteria 
so  that  eggs  are  liable  to  quick  decay  when 
Uvjng  influences  cease  to  operate  within  it 

Eggs  of  birds  differ  greatly  in  siie,  color 
and  markings,  and  this  is  true  even  as  to  differ- 
ent birds  of  the  same,  sptcies.  Although  the 
yolk  of  the  egg  is  spherical  the  outer  shell  is 
rarely,  so.  It  ranges  from  nearly  elliptical  or 
ovoid  to  a  shape  almost  conical,  known  as 
conoid.  It  b  to  be  noted  that  ^gs  which  are 
laid  in  exposed  places,  on  rocky  ledges  or  on  the 
bare  ground,  are  much  more  sharply  pointed 
than  those  which  are  laid  in  deep  nests  or  in 
holes  in  trees,  and  this  goes  to  bear  out  the 
theory  that  the  shape  of  eggs  is  protective  —  to 
prevent  their  rolling  away  from  the  nest  In 
color  as  a  rule  they  are  white,  but  many  are 
tinted  with  cream,  pink,  blue,  green  or  biowai 
and  they  may  be  plain  or  ^totted,  speckled  or 
blotched.  These  blotches  and  marking  are  of 
varying  colors  and  sometimes  of  several  colors 
CO  the  same  egg-  Tbey  are  deposited  in  the 
shell  of  the  eggby  certain  pigment  ducts  active 
as  it  is  making;  and  while  the  e^ia  of  the  whole 
species  have  a  dose  general  resemblance  ao 
that  an  ornithologist:  recMinizes  them  at  once, 
the  eggs  of  individual  biros  of  the  species  havo 
an  individuality  of  markii^s.  .  There  is  often  to 
be  observed  a  double  spotting,  as  if  a  second 
layer  of  shell  with  another  system  of  spots  bad 
been  depositeid  outside  of  a  firei  layer.  It  has 
been  suggested  that  the  theory  of  protective 
coloring  will  not  fidly  explain  these  uiarkiDgs, 
and  tlut  the  individuality  of  their  .patterns 
should  be  ascribed  rather  to  the  fact  that  it 
aSords  the  mother-bird  opportunity  for  in- 
stant reco^ition  of  her  own  nesL  The  widest 
'1  this  respect  has  been  noted  a-  "~ 


yolk  lies  in  concentric  layers  about  the  the  eggs 
sh  germinal  vesicle  or  "tread"  of  the  egg,  state  of  1 
1  is  the  protoplasmic  part  where  alone  oe-       fear,  angi 


It  has  been  observed  also  that  the  markings  r 
the  eggs  of  birds  in  captivity  vary  with  the 
state  of  health  and  as  to  conditions  of  mind,  as 
fear,  anger  and  the  like.  It  is  notable  that  <^gs 
which  are  laid  in  dark  places  are  as  a  rule  with- 
out markings.  It  is  to  be  expected  as  a  matter 
of  course  that  eggs  would  difter  in  size  just  as 
do  the  parent  birds.  A  novice  in  the  study  pf 
bird  lore,  however,  is  not  prepared  lor  the  wide 
disparity  in  relaiive  siie  when  the  eggs  of  difi  ■ 
ferent  species. are  compared.  The  smallest  egg 
known  atnong  birds  is  that  of  the  humming 
bird,  the  smallest  of  the  birds.  This  is  quite 
as  one  would  expect  But  the  cuckoo  lays  an 
egg  which  is  but  one-fifth  of  the  size  of  that 


mot  is  about  the  same  sim  as  the  raven,  but  its 
egg  is  three  times  larger.    The  e^  of  the  New 


Krent  while  the  egg  of  the  ordinary  barnyard 
n,  which  may  be  taken  as  typical,  weighs 
about  one-thirtieth  as  much  as  the  adult  fowl. 
The  largest  known  bird's  egg  is  that  of  the  now 
extinct  epyomis  of  Madagascar,  which  was 
10  ■  inches  in  its  smallest  diameter.  Thq 
largest  egg  of  species  now  in  existence  is  that 
of  the  ostrich.  Variations  in  the  size  of  e^gs, 
moreover,  m^  occur  in  the  same  species  in  a 
different  habitat.  Thus  the  eggs  ot  the  great 
white  beran  in  Europe  are  40  per  cent  larger 
than  those  of  the  same, species  in  India, 
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The  number  of  ems  laid  in  each  dutdi  Is 
constant  for  the  individuals  o£  the  same  spedei, 
but  differs  widely  for  different  species.  Many 
of  the  sea-going  water  birds  lay  but  one  eeg  a 
year —  occasionally  two.  Tliose  waterfowl 
classed  as  game  birds  lay  from  10  to  14.  The 
song  birds  and  field  birds  generally  lay  four  or 
five  eggs  in  each  clutch,  but  some  few  species 
do  not  la:^  more  than  two  (at  the  pigeon)  or 
^ree,  while  a  few  lay  more  —  np  to  10  or 
12,  or  even  20,  as  is  the  case  of  the  common 
partridge.  Where  two  broods  are  raised  in  a 
year,  of  course  the  yearly  production  is  doubled ; 
and  this,  too,  may  happen  in  the  case  bf  birds 
which  commonly  rear  but  one  brood,  if  the  first 
nesting  is  destroyed  by  accident  or  otherwise: 
In  several  cases  on  record  birds  have  laid  the 
regulation  clutch  number  again  and  again  until 
exhausted,  in  the  persistent  endeavor  to  raise 
the  yearly  brood.  The  case  of  the  common  hen 
is  in  point:  under  natural  conditions  she  woirid 
raise  two  broods  of  chicks  during  the  year, 
from  13  to  15  eggs  at  a  time.  But  under  the 
exploitation  of  the  poultryman,  who  removes 
the  eggs  from  da^  to  day,  she  continues  laying 
for  months  at  a  tune,  producing  up  to  200  c^gs 

Notable  difTerences  are  found  also  in  the 
texture  and  relative  thickness  of  the  shells  of 
birds'  egs.  Some  are  so  highly  burnished  as 
to  resemble  polished  metal  — as  the  tinamous. 
The  eggs  of  kingfishers  and  of  some  wood- 
peckers are  glossy;  those  of  ducks  are  waxen 
m  appearance.  Some  are  chalky  and  others  are 
coated  with  a  chalky  crust  of  a  different  color 
from  the  hard  smooth  shell  underneath  —  as 
with  the  cormorants  and  gannets,  in  which  the 
egg  is  Mue  and  the  incrustation  whitp.  The 
shell  of  the  ostrich's  egg  has  the  pecularity  of 
bein^  deeply  pitted.  Reference  to  the  accom- 
panying plate  win  give  a  clearer  idea  of  the 
principles  cited  than  can  be  conveyed  by  mere 
explanation.    See  also  Eggs. 

Eggs  of  ReptilCB.— Reptiles,  like  birds,  are 
distinctly  oviparous,  with  few  exceptions.  Their 
eggs  are,  however,  hatched  by  the  heat  of  the 
sun,  or  of  the  fermentation  of  decaying  vege- 
table matter.  In  the  few  exceptional  liv 
stances  referred  to  the  young  break  out  of  the 
'  eggs  as  soon  as  they  are  laid,  and  in  at  least  one 
instance  —  the  stump-tailed  hxard  of  Australia 


snakes,  too,  most  of  the  boas  bring  forth  their 
young  alive,  and  so  do  some  of  the  deep-sea 
snakes.  An  exception  is  to  be  noted  in  the  case 
of  the  python,  which  lays  from  15  to  100  eggs 
at  a  time  and  broods   them  until  the  young 

The  eggs  of  reptiles  differ  from  those  of 
birds  in  two  respects  —  they  are  without  a  ca^ 
careous  shell,  having  a  parchment-like  stdn  in- 
stead, and  in  shape  they  are  spherical  or  ellip- 
tical, not  ovoid  nor  conoid.  In  siie  they  are 
much  smaller  proportionally  to  the  parent  than 
is  the  case  with  the  birds.  The  egg  of  the 
crocodile,  for  example,  is  about  as  large  as  that 
of  a  goose.  Those  of  the  giant  tortoises  of  the 
Galapagos  are  spherical  and  about  the  size  of 
hens'  eggs,  and  in  contrast  to  those  of  other 
reptiles  nave  hard  calcareous  shells.  Croco- 
diles as  a  rule  lay  Aeir  eggs  in  sand,  in  some 
cases  digging  out  a  pit  two  feet  deep  and  de- 


positing die  eggs  in  two  layers,  with  saad  in 
between.  The  whole  'nest*  is  then  smoothed 
over  and  left  to  the  sun's  heat  for  hatching. 
The  mother  crocodile  not  infrequently  digs  up 
the  eggs  a  day  or  two  before  they  hatch,  excited 
thereto  probably  by  hearing  the  young  pipnig  m 
the  shells.  Sea  turtles  lay  their  ^gs  in  holes 
scraped  out  of  a  sandy  shore  well  above  the 
reacli  of  high  water,  The  niunber  laid  some- 
times reaches  100,  and  they  are  carefully  co*> 
ered  with  sand.  The  e^s  of  marine  turtles  are 
generally  esteemed  as  food  in  the  countries 
where  they  are  plentiful. 

Eggs  of  Atnphibta.—  Among  the  frogs  and 
toads  the  eggs  are  spherical,  with  a  thin  tntm- 
branous  envelope,  in  which  the  embryo  is  dis- 
tinctively visible  surroimded  with  the  yolk  and 
with  one  or  two  outer  coatings  of  a  gelatinoui 
substance.  The  latter  is  not  noticeable  when 
the  e^s  are  first  laid,  but  as  they  are  laid  in 
water  the  gelatinous  substance  swells  into  a 
relatively  thick  layer  of  slipoery,  tton-soluble 
jelly.  The  ^gs  vai^;  in  size  frotn  one-twenty- 
fifth  of  an  iiich  (with  the  or<Unary  toad)  to 
nearly  one-half  an  inch  in  diameter  with  the 
Mtgatopkrys  longipes  of  the  Malay  Peninsula, 
the  eggs  of  which  are  not  laid  in  water  but 
hid  in  damp  mosa,  the  little  frogs  emergingin 
a'  condition  of  complete  deveTopment.  The 
number  of  eggs  laid  by  those  frogs  and  toadt 
which  lay  them  in  shallow  pools  is  very  larK 
reaching  12,0(X),  and,  as  might  be  sufqwsed.  ue 
destruction  of  these  unprotected  eggs  in  enor- 
mous. Some  species  of  tree-frogs  lay  their 
eggs  in  a  mass  of  froth  on  the  leaves  of 
branches  which  overhang  a  pool.  When  the 
young  hatch  out  they  drop  into  the  water  to 
complete  their  development.  These  frogs  I^ 
about  ^  ^gs  at  a  time.  A  small  New 
Guinea  frof;  lays  12  to  18  tggi  enchised  in  a 
small  elliptical  sack  which  is  set  adrift  in  the 
waters  oi  a  running  stream.  Several  of  the 
toads  and  frogs  arc  noted  for  carrving  their 
eggs  about  with  them,  in  the  water  or  on  land, 
as  the  case  may  be,  until  th<^  hatch. 

Among  the  tailed  bairachians,  which  include 
the  animals  popularlr  called  *lisards*  and  more 
correctly,  newts  and  salamanders,  the  aquatic 
species  lay  their  eggs  in  water.  They  are  de- 
posited one  in  a  place,  or  in  small  clusters,  and 
generally  attached  to  water-weeds  or  bits  of 
wood  or  stone  on  the  bottom  of  the  pool.  The 
land  varieties  lay  their  e^gs  in  a  damp  hole  in 
the  ground  or  in  a  hole  in  a  tree  trunk,  some- 
times as  high  up  as  30  feet  above  the  ground. 
The  eggs  are  spherical  for  all  species  and  gen- 
erally about  one-fourth  of  an  inch  in  diameter. 
"The  giant  aouatic  salamander  of  Japan  and 
China  lays  np  to  500  eggs,  which  are  in  several 
separate  clusters,  the  members  of  each  being 
connected  together  by  a  membranous  'string.* 
This  same  peculiarity  has  been  noted  in  the 
case  of  a  small  water  salamander  . common  in 
the  streams  of  the  eastern  United  States. 
There  are,  however,  quite  a  number  of  species  j 
of  these  animals  which  do  not  lay  eggs  but 
bring  forth  their  young  alive. 

Egg'  o'  Fishes. —  Most  species  of  fish  are 
oviparous,  some  are  viviparous  and  a  few  ovo- 
viviparous.  Owing  (o  the  obvious  difBcatty  of 
observing  animals  whose  habitat  is  deep  water, 
there  are  many  species  about  which  nothing  is 
known  concerning  tlieir  modes  of  r^roducttoo- 
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Most  oi  the  shark-like  fishes  are  viviparous, 
but  in  those  cases  in  which  they  do  lay  e^gi  the 
latter  are  of  considetsbte  size,  and,  as  with  the 
common  ground  dog-fish,  they  are  provided 
with  a  "shell'  of  tough,  homy  structure. 
Within  this  is  found  a  yoUc  surrounded  with  an 
albuminous  layer,  so  that  there  is  a  close  resem- 
blance to  the  eggs  of  birds.  The  shell  of  the 
do^-fish  egg  is  Quite  a  well-known  seashore 
object,  with  its  oblong  cushion  shape  and  the 
long  spinous  hooks  at  each  corner.  It  is  only  in 
fishes  of  this  class  that  an  envelope  worthy 
of  the  term  'shell'  is  produced.  The  eggs  of 
other  fishes  have  only  a  thin  membranous  cov- 
ering, although  in  some  cases  this  is  bard  to  a 
degree  and  often  adhesive,  fixing  itself  to  the 
tirst  solid  object  that  it  comes  in  contact  with. 


that  they  are  exposed  to  the  atmos|diere 
twice  a  day  by  the  nuctuating  tides.  Others, 
among  which  are  some  of  our  comnton  cat' 
fishes,  lay  but  a  few  e^s  and  carry  them 
around  in  the  mouth  until  they  are  hatched. 
Reference  has  already  been  made  to  the  great 
fecundity  of  the  cod  and  turbot.  In  the  same 
classification  belong  the  salmon,  shad  and  her- 
ring and  many  others  who  come  up  from  deep 


The  e^s  of  the  herring,  like  those  of  the  perch, 
are  adhesive,  and  in  this  respect  have  a  certain 
advantage  against  destruction.  Most  of  the 
deep-sea  fishes,  however,  lay  egg-masses  which 
are  buoyant  and  float  about  on  the  surface  sub- 
ject not  only  to  the  appetites  of  other  dwellers 
in  the  sea  but  also  to  those  of  sea  birds,  so  that 
comparatively  few  eventually  reach  miaturity. 

The  eggs  of  several  kinds  of  food  fishes  are 
esteemed  as  food  debcacies,  notably  the  roe  of 
shad  and  herring,  and  caviar  (q.v.)  made  from 
the  eggs  of  sturgeon  and  other  nsh. 

Bggs  of  Insects.— When  it  is  recalled  that 
there  are  upwards  of  300,000  known  species  of 


1  egg  production  and  egg  forms 
attempted  within  the  necessary  limits  of  this 
section.  The  student  must  be  referred  to  the 
appropriate  volumes  noted  in  the  bibliography 

Most  insects  are  oviparous,  but  within  a  few 
species  the  eggs  are  hatched  within  the  body  of 
the  mother.  The  number  of  e^s  laid  as  a 
"brood"  ranges  from  one  or  two  up  to  thou- 
sands. As  a  rule  the  number  laid  by  the  com- 
moner insects  is  from  100  to  300.  They  are 
laid  generally  in  groups  of  detached  eggs  or  in 
small  masses,  though  often  singly,  and  attached 
to  a  leaf  or  twig  of  the  plant  which  will  fur- 
nish suitable  food  to  the  newly-hatched  larva. 
The  habits  of  bees  and  wasps  in  this  respect 
are  ■welt  known,  and  it  needs  only  this  passing 
mention  to  bring  to  mind  the  combs  of  wax  or 
paper  or  the  mud  cells  tn  which  these  insects 
lay  their  eggs  and  raise  their  young.  Hie 
cluster  of  eggs  rolled  up  in  silk  by  the  common 
house  and  garden  spiders  is  a  familiar  sight. 

Undoubtedly  the  e^gs  of  the  butterflies  and 
inoths  are  the  most  interesting  of  all  among 
the  insects.  They  arc  very  small,  and  within 
the  outer  membranous  coating  they  contain  the 
egg-cell  and  a  supply  of  liquid  food  for  ib  de- 


velopment In  fotm  there  is  the  greatest  possi- 
ble variety  —  globular,  thimble- shaped,  pear- 
shaped,  cylindrical,  purse- like,  lens- shaped, 
turban-shaped  and  a  multitude  of  other  forms 
for  which  no  simile  can  be  found.  Under  the 
microscope  they  exhibit  a  wonderful  variety  of 
fiutings,  sculpturings,  lacework  and  other  forms 
of  decorative  surfaces.  Although  most  of  them 
are  white  or  greenish  their  colors  range  into 
cream,  yellow,  red,  blue  and  brown.  Generally 
but  one  laying  is  made,  but  there  are  a  few 
species  which  produce  two  or  even  three  broods 
in  the  season.  In  tropical  countries  there  may 
be  several  more  than  this  during  the  longer  lite 
of  the  adult  females. 

Bgga  of  CrasUcea. — The  eggs  of  the  Crus- 
tacea are  notable  as  containing  a  arger  quantity 
of  yolk  in  proportion  to  their  size  than  do  those 
of  any  other  animal.  In  nearly  all  species  the 
eggs  are  carried  around  by  the  female  during 
the  early  stages  of  their  development,  cither 
attached  to  some  portion  of  her  body  or  in  a 
brood  pouch.  They  do  not  always  hatch  into 
the  complete  form,  but  may  advance,  like  many 
of  the  crabs,  by  changes  with  each  moulting  of 
the  shell  to  ^e  final  adult  form.  With  this 
large  measure  of  protection  the  nimiber  of  eggs 
laid  as  a  "brood*  is  generally  few. 

Egp  of  Hollugks. —  As  a  rule  the  mollnsks 
are  oviparous,  but  there  is  a  considerable  num- 
ber, among  them  many  of  the  land  and  fresh 
water  snails,  which  are  ovoviviparous.  Hie 
number  of  eggs  laid  at  a  time  varies  greatly. 
Helix  aspersa  lays  frow  40  to  100  in  a  little  de- 
pression  hollowed  out  between  the  roots  of  a 
tuft  of  grass  and  covers  them  with  earth.  The 
oyster  lays  from  300,000  when  young  to  60.000,- 
000  when  a  full-grown  adult.  These  eggs  are 
almost  microscopic  in  size,  and  they  are  de- 
voured in  thousands  by  fish  and  other  marine 
animals.  Some  of  the  tropical  mollusks  lay 
eggs  as  large  as  those  of  pigeons,  but  with  a 
'shell*  of  tough  membrane  without  a  lime  de> 
posit  to  harden  them.  One  of  the  peculiarities 
of  ^g  production  among  the  raolludcs  is  their 
fashion  of  laying  them  in  small  clusters  in  cap- 
sules or  egg-pods.  These  capsules  are  usually 
joined  together  in  curious  ways  by  fibrous 
bands  or  strings  or  ribbons,  wtuch  sometime* 
are  three  feet  in  length  ana  in  others  are  an 
inextricably  tangled  snarl.  One  of  the  most 
curious  of  all  is  the  cocfalostyla  of  the  Philip- 
IMnes,  which  lays  its  eggs  in  a  folded  leaf  at 
the  tops  of  the  highest  forest  trees.  For  an 
intimate  study  of  this  most  interesting  section 
of  animal  life  the  books  mentioned  below  are 
of  advantage.  . 

Efft  of  Lower  J^dmals.— Among  the 
higher  worms  may  be  mentioned  the  leech, 
which  burrows  into  the  soft  mud  above  the 
level  of  the  edge  of  the  pool  in  which  it  lives 
and  lays  several  eggs  with  yolks  in  a  capsule. 
The  tiny  leeches  upon  hatching  find  their  way 
instinctively  out  of  the  burrow  and  into  the 
water.  The  tapeworm  develops  a  clutch  of 
eggs  in  each  of  the  lower  joints  of  its  long 
)xMy_.  As  the  eggs  approadi  the  larval  stage 
the  joints  break  loose  and  become  simply  egg- 
pods,  similar  to  those  of  the  mollusks.  Many 
of  the  lower  worms  lav  eggs  which  are  rela- 
tively large  and  are  protected  by  an  enveloping 
capsttle.  The  starfish  and  sea-urchin  pass  their 
eggs  out  throutji  pores  at  the  base  of  the  arau 
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or  Epinei,  and  there  they  are  held  In  anaft  hol- 
lows between  the  armor  plates  until  ihey  arc  so 
f*r  developed  that  they  push  themselves  loose 
of  Iheir  own  accord  and  awim  otf  indt^end- 
entlj".  The  egg  production  of  the  crinoids  is 
similar,  the  esgs  being  retained  within  the  body 
cavity  undl  they  have  reached  the  larval  form, 
ffheit  Ihcy  are  released.  The  ophiuroids  carry 
their  eggs  about  with  them  in  a  poucb,  where 
the  young  develop.  In  the  sponge  the  egg 
forms  in  a  cell  within  the  body  ana  undergoes 
considerable  devctopmenl,  so  that  at  the  time 
when  it  is  thrown  off  by  the  parent  txxfy  it  has 
becWe  «  larva  capable  of  independent  exist- 
ence. 

BiUiagraph]r.~~ Caiman,  W.  T.,''Cniiacea> 
{London  1906> ;  Comstodt,  J.  H.,  'The  Spidet 
Book>  {New  York  19121 ;  Cunningham.  I  T., 
'Reptile,  Amphibia.  Fisnes,  and  Lower  Chor- 
data'  (London  1912)  ;  Dugmore,  A.,  'Bird' 
Homes'  (New  York  1900);  Pelsener,  P., 
'Mollusks'  (London  i906) ;  Pycnift,  W.  P..  *A 
HiMory  of  Birds'  (London  1910)  ;  Reed,  C.  A., 
'North  American  Birds'  Eggs'  (New  York 
1904)  ;  Rogers,  J.  £.,  <The  SEeU  Book'  <New 
Yoric  1908)  ;  Sanderson,  E.  D.,  and  ladoon,  C 
Ft  'Elements^  EntomoJogy'  (New  York 
1912);  Step,  E.,  'Marvels  of  Insect  Li£e> 
(London  iud). 

BGO  INDUSTRY.  From  an  economSc 
fKnnt  of  view  eggs  constitute  one  of  dw'  most 
important  commodities  in  commerce,  and  the 
egg  industry,  both  in  the  producttoil  and  dis- 
tnBution,  is  of  notable  proportions.  Althounh 
eg^s  are  nsed  to  sofn«  extent  in  the  arts,  it  iS' 
SB  an  etReoned  food  product  that  they  matntain 
their  importance. 

'In  the  United  Staites  the  egg  industry  is 
ooDtinnalty  growing.  Formerly  uiis'tunintiy  re- 
lied largely  up6n  importation  for  its  supply  af 
eggs,  tMt  sow  it  exports  far  more  of  th<nt  than 
it  obtains  fra»  fofcign  ports.  The  incrcasii^ 
use  of  incnbBtafs  has  led  to  a  large,  increase  In 
the  mnx^r  of  eggs  laid  by  native  fowjs,  which 
need  'bo  longer  waste  thJoir  time  in  hatching 
diem,  feut  may  devote  if  to  the  more  profitable 
labor  of  prodncing  them.)^  It  is  said  1^  experts 
in  this  branch  at  Amerioan  industry  thlt  al-. 
though  the  number  of  fowls  kept  in  this  conntry 
ia  now.  relatively  smallet  that)  fonnerly,  yM  by. 
the  adoirtion  of  labor-  atadtime-ssving  madtinca- 
there  has  been  a  constantly  tocreasitag  ouQnit  of 
«8gs. 

■  The  prodmtion  of  poultry  and  eg^  is  one  of 
the  most  prtt&t^le  iitdnstries.  A  itadstician'  of. 
anthnrity  estimates  that's  hen  Jnay  re8hse'400' 
per  cent  of  profit  tor  her  owner.  In  35  Stats 
and  Terriixn-ies  l!he-valUe -oi.eggs  oxceedt.the 
value  o(  the  poultry  prodcct  The  egg  prodtict 
in  the  Unittd  States  MAounts  to  tnoce;  When 
mc&Surcd  by  d^ara  and  cents,  than  'the  cotn-> 
bioed'gold  and  slver  pi-odactian. 

'  According  to  the  fignres  of  the  1910  census, 
talcen  for  the  /ear  1909  (the  latest  so  far  tatat 
piled  for  this  industry),  the  total  prodtictiott  of 
eggs  for  that  year  as  reported  from  4,S83J07 
fanns  (out  of  die  6^1,502  farms  dtthat time  in 
the  United  St«es)  amoutrteJ  tb  1,457,385,772 
doren,  valued  ai«28t,lS7,980.  Of  the  e«dre  pt«>- 
dnction  only  926,465,787  dorm  (636  per  cent) 
were  sold  on  the  market,  the  remainder  being 
consiimed  on  the  farins  or  used  in  hatching. 
Among  the  wrcral  Slatcfr  Uikmiri.  bdd  ttv 


lead  in  market  production,  selling  a  total  of 
71,886,145  dozen.  Iowa  was  second,  with  a 
market  prodiiction  of  70,835,349  dozen.  Then 
followed  in  the  order  of  their  contribudons  to 
the  grand  total:  Ohio,  69,575,637  doieti;  Il- 
linois, '  62,036,857  doien ;  Indiana,  53,899,416 
dozen;  Kansas,  52,833,166  doaen;  Pennsylvania, 
52,446,077  dons;  New  York,  48t074i481  doien; 
Michigan,  3S,56S;386  dosen;  Minnesota,  34,3'^,- 
776  doten ;  Wisconsin,  32^836  doten.  Those 
10  States  prodttoed  nearly  three^fths  of  the 
endre  output  of  the  «oimiry. 

The  average  yalUe  per  dozen  of  the  1909  (gg 
production  was  19.3  cents.  They  were  cheapest 
m  Te*»B  (IS  c^nts) ;  Oklahoma  and  Arkansas 
(.16  cents) ;  Louisiana,  Kentncky,  Tennessee, 
Nebraska,  Kansas  and  South  Dakota  (17 
oents) ;  and  dearest  in  Arizona,  Nevada  and 
Massachusetts  (30  cents),  and  Rhode  Island  and 
Connectteut  (29  cents).  The  average  prices  in 
1917  ranged  from  28^  cents  in  March  to  56 
cents  in  December  in  the  New  York  market,  and 
froMB  24^  cents  to  43  cents  in  the  Saint  Louis 
market.  The  average  wholesale  prices  all  over 
the  counb7  in  1917  varied'  from  the  low  of  14 
cents  in  Alabama,  Arkansas  and  Texas,  and  of 
28  cet^  in  Massachusetts,  Connecticut  and 
New  Jers^  for  April  to  the  high  of  30  cents  in 
Alabama  and  63  cents  in  Rhode  Island  for  De- 
cember. 

By  t*t  the  larger  pracentage  of  eggs  used 
for  food  are  those  of  the  hen.  There  are,  how- 
ever, a  considerable  and  constant  increasing 
propordon  of  duck  eggs  on  the  market  and  a 
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approximatioD  with  die  balance  somewhat  i 
favor  of  the  egga.  A  doren  dock  ^gs  wei^ 
30  to  42  'Ounces,  and  a  doven  goose  eggs  about 
80  ounces.  Pound  for  ponnd,  fsgs-  contain  th« 
aanae  amotrat  of  fat  as  beef;  and  aboat  li9l£  as 
mach  protein  but  being  more  digesdbic  when 
properly  cooked,  thtir  food  value  cannot  be' 
galled  -mgdueivdy  by  their  chemical  cotudtu- 
(ion.  Tbeyolkof  the  eggisitemorenutridous 
portioki.  qimttining  all  mc  fat  of  the  e^  and 
tfat'  importaiit  tibaspb^iiroteid  lecitho-vitellia. 
Thq  white  is  chiefly  alhvaaen  and  water.  In  the 
general  make-up  of  the  egg  the  shell  constitutes 
about  one-tenth,  the  yolk  about  three-tenths  and 
the  white  Hjc-t«nthE.  The  yolk  and  white  ukcB 
together,  3s  ordinarily  eaten,  show  a  composi- 
tion df  ^oteids,  13.S  per  cent;  fat,  10.8  per  cent; 
wMer,  73.8  per  cent,  and  mineral  salts,  1.6  per 
cent.  The  eggs  of  dudu  and  geese  have  a 
higher  fat  content,  reaching  14.5  per  cent,  with 
a  cArrespondingly  smaller  percentage  oi  water. 
When  f#erfi,  eggs  have  a  specific  gravity  be- 
twcetf  1.08  and  1.09,  erowing  slightly  test  day 
W  day  when  kcpr  in  the  open  air ;  so  if  ad  ^g 
sinks  .in  a. Bait,  soludon  of  1.(ff  specific  gravity 
the  egg  is  fresh. 

Pc—en—tioti.— -  Eggs  freshly-laid  will  re-' 
tasn  their:&ie  qualities  for  several  days  if  kept 
in  a-cool'  place.  The  nearer  this  temper- 
ature approaches  40°  F.  the  better,  for  eg^ 
4»hich  have  been  fertilized  develop'  a  bertam 
amount  of  internal  heat  due  to  the  vital  proc- 
esses which  are  bcgiitiiing,  and  a  low  terapera- 
tWc  is'necessary  to  halt  these  chahges.  Forthb 
reds(m^anlertiiiied.eggs,.tf-tfa^cati.'beliad,  wi 
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uudi  taritr  to  keeu  )n  petMa  e<uiAaon. 
Where  eggs  ire  to  be  [ireMti^d  (or  long  periods 
cold  storage  offers  the  most  eSeCtlva  toethoi, 
bnt  be^nl  a  certain  hmtt  — fri)m  five  to  lix 
weeks  at  the  longest  — the  frtsh  flavor  caniiDt 
be  retained.  In  ordinary  household  preserving 
the  cu&tomary  methods  are  in  the  line  of  filling 
up  the  por«s  of  the  shell  in  such  a  way  that 
bacteria-laden  air  cannot  enter  and  set  up  fer- 
mentations. They  are  usually  rubbed  over  with 
butter,  lard,  gum-water,  etc.,  or,  which  is  stilL 
better,   they  are   placed  in    layers,    small   end 


down,  ia  verv  dry  ashes  or  fine  dry  wit,  packed 
in  tubs  ana  boxes  atid  put  in  a  dry,  cool  place,: 
protected  from  severe  cold  in  winter.    A  shgnily 


e  expensive  but  a  highly  recommended  p]an 
is  to  dip  the  eggs  into  a  solution  of  silicate  of 
soda,  or  ^water  glass,"  allowing  tbem  to  drain 
until  dry,  before  packing  in  salL  If  the  dipping, 
is  thoroughly  done,  the  salt  packing  may  be  dis- 
pensed with.  An  alternate  method  is  to  pack 
the  eggs  closely  in  an  earthen  jar  or  crock  and 
pour  over  them  the  silicate  solution,  allowing, 
them  to  remain  in  the  solution  until  used.  The 
proportion  in  which  the  solution  is  made  up  is 
one  part  of  the  'water  glass*  as  obtained  from 
the  druggist  to  10  parts  of  water  for  the  dipping 
process  or  to  12  parts  of  water  where  the  eggs 
are  kept  in  the  solution. 

Uaiketing. —  It  is  estimated  that  the  losses 
in  marketing  eggs  in  the  United  States  amount 
to  not  less  than  $50,000,000  a  year.  This  enor- 
mous loss  is  nearly  all  due  to  carelessness  in 
the  first  handling  —  that  by  the  produoer.  In  a 
lot  o'f  706,000  ^s  bought  recently  in  Kansas, 
more  than  66.000  eggs  were  what  are. called  in 
the  egg  trade  'rots';  that  is,  theV  were  bad 
when  sold  by  the  farmer  —  earctessly  gathered, 
perhaps  from  long  abandoned  nests,  or  im- 
properly kept  after  cathering,  or  kept  too  long 
before  selling.  Fnrtner  losses  on  this  one  pur- 
chase of  eggs,  mostly  through  thin  shells,  wnich 
broke  in  transport,  brought  the  total  Joss  up  to 
14,3  per  cent  of  the  amount  paid  for  the  lot. 
Obviously  nine-tenths  of  this  loss  could  have' 
been  avmded  with  proper  care.  Such  experi- 
ences have  led  to  the  establishment  of  a  trade 


-  -    .   —  inirtg  that  no  e»$  which  come 

under  the  classifications  of  "rots,*  «spots,» 
•blood  riagsv»  or  «l(a8(en,>^tMmi  Whirfi  ex- 
plain tbemseh-es — shall  be  paid  for.  This  rule, 
where  enforced,  has  already  operated  to  reduce 
materially  the  number  of  bad  eggs  in  consigned 
shipments. 

Tlie  txntsiderably  larger  price  commanded  by 
ically  fresh4aid  eygs  in  most  markets  has  etim' 
ulated  marketing  m  several  channels  outside  of 
the  regular  commercial  routine.  One  of  the 
most  successful  of  these  plans  has  been  the 
marketing  through  creameries.  The  farmer  who 
delivers  milk  or  cream  doily  or  semi- weekly, 
as  the  case  may  be,  may  without  anv  extra 
labor  deliver  the  surplus  eggs  raised  on  his  farm 
within  a  day  or  so  of  their  laying.  The  cream- 
ery, gathering  from  many  fartns,  can  *ip  daily 
Ml  egg  product  of  the  highest  market  value. 
The  cost  of  such  handling  fn  connection  with 
the  regular  business  of  the  creamery  has  been 
proved  to  he  not  above  one  cent  per  dozen  eggs 
shipped  In  other  localities  where  creameries 
do  not  exist,  associMiom  known  ai  ■Communitj' 
Egg  DFclb>*-lKiVe  betn  fwme4-«p*iaa«y-f« 
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Anoinn  avenue  open  to  the  imMvidual  pro- 
ducer ii  the.  parcol  post  Eggs  packed  in  con- 
tainers approved  by  the  Post  Office  IDepartment 
can  be  sent  direct  to  the  individual  consumer 
and  the  highest  prices  realized.  Some  of  these 
approved  containers  are  subitantiat,  and  may  be 
returned  empty  at  a  nominal  cost  and  so  used 
many  times,  distribuling  their  first  cost  over 
several  shipments.  However,  the  special  pack- 
age need  not  be  used  if  the  eg^s  are  securely 
packed  with  excelsior,  or  other  sunilar  material, 
in  strong  baskets  or  boxes, 
.  £ggs  arc  also  marketed  in  bulk  after  being 
broken  either  in  the  liquid  form  or  in  a  powder 
aflw  drying.  These  methods  are  in  use  where 
very  large  supplies  of  eg^s  are  produced  at  a 
Itjng  distartce  from  the  point  where  they  can  be 
sold  at  a  reasonable  profit,  and  where  tlie  prob- 
ability  is  that  they  would  suffer  a  serious  loss 
through  breakage  during  transport.  In  the 
pTq>acation  o*  egpfordiis  method  of  mar- 
keting the  utmost  care  must  be  taken  that  they 
are  not  contaminated  by  any  dirt  in  the  process 
of  breaking.  WTien  the  cans  are  full  iney  are 
frozen,  and  in  this  condition  are  transported 
and  delivered  to  the  consumer  —  generally  some 
large  wholesale  cake-baking  establishment.  In 
some  instances  borax  is  added  tn  the  liquid 
eggs  as  a  preservative,  but  this  is  highly  objec- 
tionable where  they  are  to  be  used  as  food. 
These  liquid  eggs  are  also  used  in  certain 
leather  dressing  processes  The  drying  and 
powdering  of  e^s  Is  done  by  forcing  the  liquid 
a^s  through  tiny  apertures  In  a  plate  into  a 
drying  chamber  at  such  temperature  that  the 
egg  Spray  is  dried  to  the  condition  of  meal  be- 
fore It  reaches  the  collecting  tray  at  the  bottom. 


ot  less  JndlgeBttble,  aceordineto  Gk  d^rce  of 
die  cooking.  While  this  is  largely  a  matter  of 
indifference  to  the  person  iii  good  health,  it  is 
often  of  some  importance  to  aa  invalid  or  con- 
valescent. Is  the  latter  event  the  less  cooking 
the  better.  Many  times  the  egg  is  simply  beateik 
up,  perhaps  with,  the  addition  oi  wincL  and 
eaten  raw.  Another  approved  method  of  pre- 
paring eg^  for  persons  of  delicate  digestion 
is  to  'jelly"  them  by  pouring  a  quart  of  boiling 
water  upon  an  egg  or  two  and  letting  the  vessel 
Mand  on  the  bade  of  the  stove  where  it  will 
keep  hot  but  not  boil.  In  about  10  minutes  the 
egc  will  be  turned  into  a  soft  semi-transparent 
jelly,  In  which  condition  all  its  protein  is  readily 
^simllable. 

PeiaoaiRg  by  Bggi.—  In  some  persans  egg> 
wfieil  eaten  produce  symptoms  of  poisoning. 
This  is  to  be  consideiea  an  abnormal  condition. 
But  in  sereral  instances  unmist^caUe  indica-- 
tions  of  poisoning  from  eggs  have  been  observed 
in  persons  who  are  not  usually  affected  by  suck 
diet  This  kind  of  poisoning  is  attributed  to 
the  presence  of  loxic  bacteria,  and  is  eoasidered 
tt>  be  of  the  same  nature  as  ptomaine  poisomBg 
and  to  be  treated  in  the  same  way.  Fortwr- 
ately  such  cases  are  rare.    See  Foin.TBY. 

Foreign  Trade  in  Eggs.— Notwithstanding 
the  verj- large  domestic  production,  the  United 
Slates  unports  a  very  large  quantity  of .  dne4 
and   froien  eggs  anmnlly:     In   1917  thii.  '~ 
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portation  unoonted  to  17^68,379  pounds,  valued 
at  $3,589,504.  During  Ihe  year  the  exports  were 
also  laive,  aggregating  19,836,079  doien,  valued 
at  $7,270,543,  and  canned  eggs  valued  at  $171,112. 
Bibliography.—  Meyer,  A.,  'En;s  in  a 
Thousand  ways'  (Chicago  1917) ;  Minnesota 
Agricultural  Experiment  Station,  'Technical 
Studies  in  Egg  Marketing'  (Saint  Paul  1913)  ; 
United  States  Agricultural  Department,  Farmr- 
eri"  Bulletin  445,  'Marketing  E^s  Through  the 
Creamery'  (Washington  1911),  Farmer/ Bul- 
letin S94,  'Shipping  Eggs  by  Parcel  Post' 
(1914),  and  Farmers'  Bulletin  6S6,  'The  Com- 
munity Egg-Circle'  (1915);  United  States  Bt»- 
reau  of  Oiemistry  Circular  98,  'Practical  Sug- 
gestions for  the  Preparing  and  Marketing  of 
Frozen  and  Dried  Eggs'  ^Washington  1912), 
and  the  chapter  on  'Handling  and  Marketing 
of  Eggs*  (in  the 'Agricultural  Yearbook,'  1911). 

B(jG,  or  EIGG,  Ig.  one  of  the  Hebrides 
Islands,  belonging  to  Inverness- shire,  Scotland. 
It  is  south  of  Skye.  Its  length  is  a  little  less 
than  seven  miles. 

EGG-BIRD,  or  SOOTY  TERN  (Sterna 
fuliginosa),  a  member  of  the  gull  family  (Lur- 
ida)  famous  for  its  edible  eggs  and  breeding 
societies  for  "wide-awake  fairs.*  It  is  found 
about  warm  seas  throughout  the  world  and 
abounds  in  the  West  Indies.  Ascension  Island 
is  one  of  its  most  frequent  breeding  places. 
Occasionally  it  wanders  at  far  as  New  Eng- 
land. The  adults  have  beautiful  black  and 
white  plumage,  but  the  young  are  of  a  light, 
sooty  color.  The  nests  are  rough  excavations 
in  the  sand,  in  which  three  eggs  are  usually 
deposited.  They  are  much  valued  and  the  gath- 
ering of  them  m  the  spring  months  forms  an 
important  West  Indian  industry.  The  name 
egg-bird  is  also  commonly  applied  to  other 
marine  birds  of  the  gull  family,  as  guillemots, 
murres,  etc.,  whose  eggs  are  of  economic  value. 

EGG  DANCE,  a  once  popular  diversion  in 
En^and,  Scotland,  Holland  and  some  other 
parts  of  Europe;  now  coniined  chiefly  to  Spain, 
among  the  people  of  Valencia.  A  number  of 
eggs  were  arranged  in  a  prescribed  form  upon 
the  dancing  floor,  and  among  them  a  blind- 
folded dancer  moved  as  best  he  might,  to  music; 
the  object  being  to  execute  an  intricate  dance 
without  breaking  the  eggs.  The  muMC,  like  the 
arrangement  of  the  eggs,  was  also  prescribed. 

BQG.EATING  SNAKE,  the  Diisypeltis 
teabra,  a  tree-climbing  species  of  coluber  found 
in  Central  and  Sonth  Africa.  It  is  about  two 
feet  in  length  and  it  unique  in  its  «daptation  to 
the  diet  from  which  it  derives  its  name.  While 
die  jaws  are  almost  destitute  oi  tedk  and  capa- 
ble of  steat  distension,  a  substitute  for  the 
teeth  is  found  in  the  elongated  hypophyses  or 
ventral  processes  of  several  of  the  cervical  ver- 
tebne,  which  project  into  the  interior  of  the 
oiophagas  as  a  series  of  saw-tike  teeth  tipped 
with  \tTy  hard  cement  substance.  This  mechan- 
ism enables  the  snake  to  secure  the  entire  con- 
tents of  an  egg  as  large  as  a  hen's  without 
losing  a  dmp,  for  it  is  swallowed  entire  and 
only  broken  by  contact  with  the  cesophageal 
teedi  when  safely  within  the  throat,  whcti  the 
contents  are  swallowed  and  die  shell  regur- 
Stated.  Consult  filtnimmonB,  'Snakes  of  South 
Africa*  (Cape  Town  1912). 


BOG-PISH,    any    of    various    plcctognatb 

•globe- fishes,*  which  swell  diemselves  into  die 
shape  of  an  e^.     Sec  Globe-Fish. 

EGG-PLANT,  GUINEA  SQUASH,  or 
AUBERGINE  (Solatium  melongena).  a  plant 
of  (he  family  Solanacece.  Its  original  home  is  sup- 
posed to  be  the  East  Indies,  where  it  has  long 
been  cultivated  and  from  whence  it  has  been 
introduced  into  all  tropical  countries  and  many 
temperate  ones  for  the  sake  of  its  egg-like  white, 
yellow  or  purple  fruits,  which  are  used  as  a 
vegetable.  In  the  United  States  it  is  cultivated 
as  far  north  as  Long  Island  and  southern  Mich- 
igan. In  the  North  the  plants  must  be  started 
under  glass  and  transplanted  to  the  field  or 
garden  after  danger  of  frost  has  passed.  They 
do  best  upon  rich  dee^  loams  well  exposed  to 
the  sun.  Their  principal  insect  enemies  are 
practically  the  same  as  diose  of  the  potato  and 
are  _  combated  similarly.  (See  Imsecticide). 
Their  fungus  diseases  are  few  and  rarely  dev- 
astating. The  principal  ones  are  a  bacterial 
disease  caused  by  Bacitlits  lolanacearum,  for 
which  there  seems  to  be  no  satisfactory  remedy; 
anthracnose  f^Glaosporium  melongena),  which 
appears  as  pink-spotted  sunken  areas  upon  the 
fruits;  leaf-spot  (Phyliosticta  kortorum), 
which  turns  the  affected  leaves  brown  and  pro- 
duces holes  in  them,  and  a  mold  (Botrytis  fasci- 
cftlaris),  which  produces  soft  spots  with  gray 
moldy  surfaces  upon  the  fruits.  Each  of  these 
parasites  may  appear  upon  anv  of  the  green 
parts,  but  the  parts  mentioned  are  the  usual 
ones.  They  may  alt  be  controlled  by  timely 
applications  of  any  standard  fungicide. 

EGG-TOOTH,  the  hard  calcareous  pro- 
tuberance at  the  tip  of  the  beak  or  snout  of  a 
chick  or  young  reptile  which  is  bom  wittiin  an 
egg  having  a  tou^h  shell,  designed  to  assist  the 
embiyo  in  escaping.  It  wears  a  hole  through 
the  lining  membrane  of  the  e^,  and  then  acts 
as  a  file  to  bore  through  the  outer  shell  or  wedge 
apart  any  crack.  It  is  possessed  by  all  birds  and 
bs  such  reptiles  (turtles,  lizards  and  snakes) 
as  develop  m  eggs  with  hard  coverbgs.  Soon 
after  the  embryo  goes  free  this  excrescence  falls 
oS,  and  in  this  special  temporary  provision  for 
a  special  non-recurring  exigency,  Darwin  found 
an  example,  in  his  view,  of  the  results  of  natural 
selection. 

EGO-URCHIN,  or  SEA-EGG,  any  of  die 
typical  globose  sea-urchins,  especially  those  of 
the  genus  Eehimu.  Similarly,  the  flat,  bim- 
shaped  echinoderms  are  called  "cake-urchina," 
the  cockle-shaped  (spatangoids)  "heart-urchins.* 
and  so  on.    See  Echinoderu ata  ;  Sba-UkcHin'. 

EGGA,  8g's,  West  Africa,  town  of  Gando, 
in  the  Niger  territories  on  the  Nicer.  Pottery, 
iron,  gola  and  wooden-wares,  thielc  cloth,  gen- 
erally dyed  blue,  and  leather  are  maonfactured, 
and  an  active  river  trade  is  carried  on,  especially 
in  ivory.    Pop.  12,000. 

EGGAR-MOTH.    See  Ecgeh-udth. 

EGGELING,  Jnlitu,  Entdish  phtlolo^t:  b. 
Hecklingen,  (Germany,  12  July  1842.  After 
studying  at  Breslau  and  Berlin,  he  went  to  Eng- 
land in  1867,  and  on  account  of  his  knowledge  of 
Sanskrit  was  appointed  secretary  and  librarian 
of  the  Royal  Asiatic  Society  1869,  becoming  pro- 
fessor of  Sanskrit  at  University  College  1S72 
and  iillinB:  the  same  diair  at  the  University  of 
Edinburgh  duee  yeai?  later.   Amocg  bis  puUi- 
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eatioiu  are  'The  Catapatha-Brahmana,  Trans- 
bted  accordmg  to  the  Text  of  the  Madhyanduia 
School'  (18£-85);  <Catal(w<ie  of  Buddhist' 
Samkrii  Manuscnpts  in  ibe  Possession  of  the 
Royal  Asiatic  Sodety'  (with  Cowell  187S) ; 
'Catalogue  of  Sanskrit  Manuscripts  in  the  ti- 
braty  of  Ihe  India  Office'  (1887-89)  ;  and  edi- 
tions of  'Vardhatnana's  GatiaratDainahodadhi' 
(1879-ai));  the  'Katantra'  (1874-78),  and  of 
the  'Kanva  Satapatha  Brahmana'  (1902). 

KGOER-MOTH.  the  name  of  certaia 
species  of  LoMocainpii  moths,  allied  to  the  silk- 
worm moths.  Several  species  are  found  in 
European  countries.  The  American  species  is 
the  la^et-moth  or  Amtricana  gastropacha. 

EGCLSSTON.  Edward,  American  novel- 
bt  and  miscellaneous  writer:  b.  Vevay,  Ind.,  10 
Dec,  1837;  d,  Joshua's  Rock,  Lake  (leorge, 
N.  Y.,  3  Sept.  1902.  He  entered  the  ministry  of 
the  Methodist  Church  and  was  more  or  less 
engaged  in  pastoral  work  for  a  number  of  years, 
at  the  same  time  contribtiting  to  varioin  period- 
icals. He  became  literary  and  afterward  super- 
intending editor  of  the  New  York  Independent; 
later,  editor  of  Hearth  and  Howe.  From  1874 
till  1879  he  was  engaged  in  the  work  of  an 
independent  church  founded  by  himself  (the 
Church  of  Christian  Endeavor,  Brooklyn),  tut 
in  the  tatter  year  his  health  failed  and  he  re- 
signed his  position  as  pastor.  Subsequently  he 
devoted  himself  entirely  to  literary  work. 
AmoDE  the  most  important  of  his  works  are 
<The  Hoosier  Schoolmaster'  (1871):  'The  End 
of  the  World'  (1872)  ;  'Mystery  of  Metropdis- 
vUle'  (1873) ;  'Schoolmaster's  Stories  tor  Boys 
and  Girls'  (1873);  < The  Circuit- Rider'  (1874); 
'CHlrist  in  Literature'  (1875,  edited);  Christ 
in  Art'  (1873.  edited);  <Roxy>  (1878);  'The 
Hoosier  School-boy'  (1883);  "The  (^raysons: 
a  Story  of  Illinois'  (1887)  ;  History  of  the 
United  States  and  Its  People'  (18SS)  :  'House' 
hold  History  of  the  United  States  and  lis  Peo- 
ple' (1888)  ;  'The  Faith  Doctor'  (1891) ;  'Duf- 
fels.' a  series  of  short  stories  (1893)  ;  'The  Be- 
ginners of  a  Nation'  (1896)  and  "The  Transit 
of  Civfliiation'  (1900).  His  work  as  an  histor- 
ian possessed  much  merit,  in  that,  it  was  based 
Upon  careful  investigation  and  exhibited  sound 
judgment.  Yet  it  la  by  hie  early  stories  of  the 
Middk  West  that  he  will  always  be  best  known, 
"nwse  stories  gave  to  those  who  read  them  at 
dtat  time  a  real  delight.  They  were  written 
withotit  the  slightest  trace  of  literary  art;  but 
their  themes  were  wholly  novel,  and  the  tKi- 
atudied  simplicity  Of  their  narrator  made  them' 
so  natural  and  so  life-like  as  at  once  to  charm 
and  surprise  all  sorts  of  readers,  'The  Hoosier- 
Schoolmaster'  may  be  regarded  as  the  first  of 
a  class  of  stories  of  which  'David  Harum'  and 
*Eben  Holden'  are  much  later  exanti^ea.  The^ 
book  in  reality  marked  a  new  departure  in  our 
national  literature,  for  it  owed  absolutely  noth- 
ing to  any  model,  but  was  a  tale  told  directly 
from  life,  and  from  American  life  *f  a  primitive 
fcrnd  which  had  not  before  made  its  way  into 
printed  books.  He  became  in  1900  president  of 
the  American  Historical  Association.  Sec 
KoosTER  ScHOOLMAS-res.  The. 

EGGS  OF  AUPUIBIA.    See  EoG. 
BOOS  OF  BIRDS.    See  Egg. 
BOOS  OF  FISHES.   ^Bb& 


EOOS:  OP  INSECTS.    See  Eoc. 

EGGS    OF   LOWER   ANIMALS.     See 

Egg. 

EGOS  OF  HOLLU6KS.    See  Eoa 

EGGS  OF  RBPTILBS.    See  Egg. 

EOHAJf,  England,  an  urban  district  in  the 
county  of  Surrey,  on  the  lliames,  about  21 
miles  west  of  London.  It  contains  the  Royal 
Indian  Engineering  College,  the  Royal  Hollo- 
way  College  for  Women,  and  the  Holloway 
Sanatorium.  Rtmnytnede,  where  King  John 
signed  Magna  Charta,  is  in  Egham  parish.  Popt 
12.551. 

BGHBRT,  ^-ert,  Saint,  an  English  saint : 
b.  Northumbna;  d.  lona.  24  April  729.  White 
studying  in  Ireland  at  the  convent  of  Rathmel- 
sing  he  was  abided  by  the  plague  prevalent  in 
664.  He  vowed  that  if  he  recoverai  he  would 
kai-e  his  coimtiy  and  preach  to  the  German 
pagans,  recite  his  psalter  daily  and  fast  a  day 
and  a  nigfat  in  every  week.  In  €66  he  started 
out  but  was  compelled  to  return  by  a  storm. 
He  then  took  up  his  residence  on  the  Island 
Hy  from  which  he  sent  Witbert,  an  Englishman, 
to  the  Frisians  in  690.  In  692  he  sent  forth 
Willibrord  and  his  companions.  He  introduced 
die  Roman  method  of  celebrating  Easter  and 
the  Roman  tonsure.  In  716  he  went  to  lona 
and  persuaded  the  monks  to  follow  the  same 


EGIL  SKALLAGRIMSSON,   1'^    skal- 

la-grmi'soii,  Icelandic  bard  or  skald  of  the  lOth 
century.  He  distinguished  himself  by  his  war- 
like exploits  and  adventures  in  Norway.  Den- 
mark and  England,  Having  killed  in  combat 
the  son  of  Erik  BI6dox,  Km^  of  Norway,  he 
was  doomed  to  death  on  being  subsequently 
taken  prisoner  by  that  prince  in  Nortfaumbria, 
but  was  allowed  to  redeem  his  life  by  giving  a 
specimen  of  his  powers  as  an  impro  visa  tore. 
He  immediateW  composed  and  recited  a  poem 
in  praise  of  Erik,  known  as  'Hofudhlausen' 
(The  Redemption  of  the  Head),  which  pro- 
cured him  his  life  and  liberty.  Other  works  bv 
him  are  'Sonalorrek,'  composed  on  the  death 
of  his  favorite  son;  'Arinbjamardr^pa'  con- 
cerning the  life  and  deeds  of  his  friend 
Arinbjom.  and  the 'Skialdardrapa'  (970).  The 
Icelandic  poem  'Egills  Saga'  tells  his  story 
and  contains  his  poems.  The  'Saga'  was 
edited  by  t6nsson  (1884-86  and  1894)  and 
translated  by  N,  M.  Petersen  (1862).  The 
latest  edition  is  by  Dahlerup  ^d  Jonsson 
(1901). 

SGILSSON,  SvciabiSm.  siin'bem  a'gikc- 
son,  Icelandic  critic:  b,  GuUbringasysla.  24  Feb, 
1791;  d.  Reikiavik,  I7  Aug.  1852.  He  studied 
at  Copenhagen  and  became  rector  of  a  Latin, 
school  at  Reikiavik.  He  investigated  the  native 
antiquities,  edited  a  series  of  Icelandic  histori- 
cal works,  and  completed  a  'Poetic  Lexicon  of 
the  Ancient  Tongue  of  the  North*  (1855-60), 
published  posthiunouyy. 

EGIHHARD,  L'gln-hard,  or  EZNHARO, 
in'hird  Gemsn  historian :  b.  East  Ftancoma; 
now  the  grand  dudiy  of  Hesse- Darmstadt, 
about  770;  A.  Sekgenstadt,  14  March  840.  He 
wias  educated  in  the  schools  of  the  aUiey  of 
Pnlda.  When  about  25  he  entered  the  service 
o£  Qtartfftnagoe  and  tt^reaftof  was  in  alLtUi^ 


Google 
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the  confidant  of  die  emperor  and  one  of  the 
principal  mioisten.  One  of  his  great  charges 
was  tne  construction  and  repair  of  the  public 
buildinf^.     He   was   inseparable   from   the   em- 

C}r,  residing  in  the  palace  and  accompanying 
in  all  his  journeys  and  expeditions :  tae  only 
time  when  they  were  temporarily  separated  was 
*hen,  in  906,  the  secretary — for  such  he  has 
always  been  called  —  went  to  Rome  to  obtain  the 
approval  of  the  Pf^e  of  a  provision  of  Charle' 
magne's  testament  or  will  for  a  division  of 
die  empire  among  his  sons  after  his  death. 
That  Eginhard  possessed  considerable  learning 
appears  from  his  extant  writings.  During  his 
many  years  of  study  at  Fulda  he  acquired  all 
the  secular  knowledge  obtainable  in  his  time, 
and  in  the  palace  of  Charlem^ne  enjoyed  the 
advantage  of  converse  with  the  celebrated 
Alcuin.  It  was  on  the  advice  of  the  secretary 
that  Charlemagne  in  813  made  his  eldest  son, 
Louis,  his  partner  in  the  empire;  and  when 
Louis,  on  his  father's  death,  became  sole 
emperor,  he  retained  Eginhard  in  all  his  high 
offices  and  appointed  Him  tutor  of  his  son 
Lothair.  In  830  he  withdrew  from  the  court 
and  retired  to  his  large  estates  at  Mulinheim. 
where  he  had  erected  a  splendid  basilica  ana 
founded  various  religious  mstitute^  and  there 

Sassed  the  remainder  of  his  life.  He  changed 
le  name  of  the  place  to  Setigenstadt  (City  of 
the  Saints,  namely,  of  Saints  Marcelliiuis  and 
Petrus).  In  this  basilica  he  was  entombed,  be- 
side his  wife,  Emma,  who  died  four  years  be- 
fore hhn.  According  to  an  old  legend  Emma 
was  a  daughter  of  Charlemagne,  and  as  time 
went  on  the  story  of  their  love  adventures  was 
added  to  from  the  fount  of  romantic  imagina- 
tion', in  fact,  Charlemagne  had  no  dau^tcr 
named  Emma,  and  the  udy  Emma  who  was 
^inhard's  wife  was  the  sister  of  Bemharius, 
hishop  of  Worms.  Eginhard's  *Ltfe  of  Charle- 
magne {Cifa  Caroli  Magni),  written  in  Latin 
in  a  Style  and  imitative  of  Suetonius'  'Lives 
of  the  Caesars,'  is  one  of  the  most  notable 
literary  monuments  of  the  Middle  A^es;  it  was 
long  nsed  as  a  manual  of  school  mstrucfion 
and  hence  has  survived  in  a  multitude  of  manu- 
script copies.  Another  work  of  his  is  a  history 
of  the  Franks,  'Annales  Regum  Franconim, 
Fippini  Caroli  Magni  et  Hludowid  Imperatoris* 
(Annals  of  the  Prankish  Kings  Pippin,  Charle- 
masfne  and  Louis  the  &nperor).  There  are 
extant  62  of  his  'Letters'  (£fw(o(<r),  and  a 
narrative  of  the  translation  from  Rome  to 
Sdigenstadt  of  the  relics  of  Saints  Marcellinns 
and  Petrus  ('Historia  Translationis  Beatortun 
Christ!  Martyrum  Marcellini  et  Petri*).  To 
die  narrative  he  appenda  a  poein  on  the  ume 
siibjcct. 


the  poetiy  of  Qiaucer,  Spenser  and  Shakes- 
peare. The  name  is  common  among  the  English 
poets;  the  earlier  ones  applied  it  to  any  wild 
rose,  and  Milton  seems  to  confound  several 
different  species,  among  them  the  honeysuckle,- 
elc  The  (tower  is  a  native  df  Europe  and 
Asa,  bnt  was  easily  naturalized  in  America 
and,  being  hardy,  K  withstood  the  severe 
wmterk,  aad  now  grows  in  profusion  in  the 
territory  from  Nova  Sootia  to  Ontario,  sooth 
to  Tennessee,  and  east  to  the  shores  of 
Vicginia.    It  is  from  four  to  nx  feet  high. 


sonwdme*  gntwiag  u  a  long  gpLii— wrtwd 
wand.  The  pinit  or  white  Sowers  a^e  a  narked 
feature  of  the  flora  of  this  region,  durinc  the 
months  of  June  and  July.  A  dimblng-«hmb, 
native  of  Asia  (Rosa  eglanteria),  with  yellow, 
ill-smelling  flowers,  is  also  sometimes  called 
eglantine. 

SGLBSTOH,  Thonus,  American  mineral- 
ogist: b.  New  York,  9  Dec  IS32:  d.  there.  IS 
Jan.  1900.  He  was  graduated  at  Yale  College 
in  1654,  and  at  die  School  of  Mines  in  PaM  in 
1860.  He  retnmad  to  die  "United  States  m  1861 ; 
and  soon  afterward  was  appointed  director  of 
the  mineralc^ical  collection  and  laboratory  of 
the  Smithsonian  Institntion  in  Washington. 
He  established  the  School  of  UtKsas  a  depart- 
ment of  Columbia  College,  New  York;  and  wa» 
professor  of  mioeralogy  and  metallurgy  there 
1864-97.  He  was  a  United  States  conunissioner 
to  examine  the  fortificatooas  of  the  Atlantic 
coast  in  1868;  and  one  of  the  jurors  of  the  In- 
tematiooaJ  EJcposition  at  Vienna  in  1873.  He 
became  a  member  of  the  Le^on  of  Honor 
(1890)  ;  president  of  the  American  Institute  of 
Mining  Engineers,  of  which  he  was  also  a 
founder,  and  vice-president  of  the  New  York 
Academy  of  Sciences  1869-81.  He  pubUshed 
<The  Metallurgy  of  Gold  and  Silver  in  the 
United  Stats' ;  *A  Catalogue  of  Minerals  and 
Their  Synonyms';  Life  of  Majar-Gcneral  Pat- 
enon,  of  the  Revolutionary  array. 


17  May  1825 ;  d.  1896.  He  was  made  professor 
of  geography  at  the  University  of  Ziirich 
1883,  after  teadiing  in  several  schools,  and 
did  much  for  the  accuracy,  precision  and 
uniformity  of  the  nomenclature  of  geography. 
Among  his  earlier  works  are  a  thesis  on  the 
'Discovery  of  the  Sources  of  the  Nile' ;  and  a 


'Geography  of   Switzerland.*    Later  works  ii 
elude  'Nomina  Geo_Braphica :  Versuch  (' 


all- 


gemeinen  eeographischen  Onomatolo^e' ;      

schichtc  der  geographischen  Namenkunde* ; 
'Neue  Erdkunde';  'Ncue  Handel sgeographie * ; 
and    'Der  Volkergeist  in  den  geographisciien 

Namen,' 

EOLON,  A  long  of  Moab  mendoned  hi  the 
book  of  Judges  (iil  13.  iv,  20).  He  formed  a 
cnnfederadan  with  the  Amalridtes  and  Aw- 
morites  ruling  over  them  for  18  years  utitfl 
Msasinated  by  Ehud,  the  Benjamitiite,  vitao  de- 
feated his  leaderless  peoples  and  g«ve  them 
ddiverance  and  a  peace  which  Ittstcd  for  80 
years.  Ei^tNi  is  hIbo  the  name  of  a  place 
mentioned  in  the  book  of  Joshua  (x,  1-27,  xil, 
12)  located  not  far  from  Ladiish.  Its  king 
Dehir  joined  the  Confederation  -opposed  to 
Joshua's  advance  into  Canaan.  After  the  battle 
of  Ajalon  it  was  destroyed.  It  has  been  idtnti' 
tied  by  leading  archerologists  with  Tell  Nejteh. 

KGMONT,  JnatiM  van,  Flemi^  painter:  b. 
Uyden  1602;  d.  Aoiwetp,8  Jan.  1674.  He  was 
K  pupil  of  Kaspar  Van  den  Hoeck  ^651)  and 
later  of  Rubens.  He  established  himself  at 
Paris  where  he  became  court  painter  to  Louis 
XIII  and  Louis  XIV,  and  was  also  one  of  the 
founders  of  the  Royal  Acaderny  of   Painting 


'Portraits  of  Hiilip  IV -of  SpaJ(i»  ' 
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A  Brussels,  5  June  1588.  He  entered  the  miH- 
tary  service,  and  gained  a  high  rq>ntatioii. under 
Charles  V;  dislineuished  hipiself  as  general  Of 
cavalry  under  Philip  II;  and  was  made  stadt- 
holder  of  the  prtmhces  of  Flanders  and  Artois. 
His  M  . .     .     -  . 

his  ti 


ohjett 
^moi 
Hoorn 


enls, 

seized. 

Brass* 

He  hi 

hadtu 

Cathol 

ing  ta 

countr 

There 
unnecc 
tent  tc 
trouhh 
moved 
countr 

Prince  of  Orange,  in  the  van  of  the  malcon- 
tents. But  in  opposition  to  the  popular  move- 
ment came  his  strong  feeling  of  loj^lty  to 
Spain,  and  his  still  stronger  devotion  to  the 
Roman  Catholic  faith.  Thus,  the  opposite 
forces  by  which  he  was  impelled  neutralized 
each  other,  and,  ever  acting  from  impulse,  he 
did  not  calculate  the  consequences  of  his  con- 
duct. Consult  Motley.  J.  L.,  'Rise  of  the  Dutch 
Republic'  (London  1861)  ;  Juste,  T.,  'Le  Comte 
d'Egmont  et  !e  Comte  Hoorn'  (1862)  ;  Goethe, 
<Egmont,>  a  drama;  Brunelle,  'Eloge  du  Comte 
Eftmont'   (1820). 

BGUONT.  Goethe  began  work  on  his 
tragedy  of  'Egmont'  (1788)  as  early  as  1775, 
in  the  period  of  his  "storm  and  stress*;  and  as 
in  *Cjdtz  von  Berlichingen'  he  had  represented 
a  champion  of  liberty  and  self-reliance  doomed 
to  defeat  in  a  time  of  all-powerful  tyranny,  so 
in  the  revolt  of  the  Netherlands  —  which  he 
carefully  studied  —  he  was  especially  attracted 
by     another     victim     of     despotism,     another 

nhet  of  a  better  age.  Goethe's  'Egmont' 
owever,  an  hisloncal  character  in  hardly 
anything  but  his  execution  at  the  bands  of  the 
Spaniards.  He  is,  rather,  like  Cioethe  himself, 
young,  demoniacal,  improvident,  trustful  —  a 
lover  and  a  patriot,  the  idol  of  the  people,  but 
in  no  sense  their  leader.  This  character  Goethe 
presents  in  a  setting  of  popular  turmoil  and 
pohlicat  intrigue,  revealing  itself  in  its  abhor- 
rence of  both,  but  particularly  in  its  serene 
self-abandonment  to  love  of  an  humble  maiden. 
Ei^ont's  Klarchen  is,  if  it  be  possible,  as 
naive  a  martyr  to  purely  human  impulse  as 
Gretchen  in  'Faust.'  And  this  play,  otherwise 
quite  realistic,  ends  with  an  operatic  apotheosis 
of  Egmont's  beloved :  in  a  dream  he  sees  her 
as  the  goddess  of  liberty,  ready  to  crown  him 
with  a  wreath. 


:  S^iH«  rigMr  4c&»cd  <£pnom>'  as  A- 
tiagvdjr  of  character.  There  is  no  development 
<^  Qualities  in  the  hero,  theie  is  no  dramatic 
connkt;  there  is  merely  a  stratagem  in  whidi' 
he  allows  kirosdf  to  be  ensmred.  Egntont's 
very  being  is  fatal,  sot  bis  conditct;  for  he 
does  not  act  The  whole  piet«  is  rather  po- 
tentially than  actually  dynamic.  '  There  are' 
clear-cut  figures  and  popular  scenes  «>f  truly 
Shakespearean  vividness,  but  the  preying 
quality  is  picturesqueness-^dse,  pcriiaps,  Bee- 
thoven's incidental  music  would  oot  be  so  a»- 

,  in  the 
s  finish  of  its  prose  style.  Translated 
by  F.  Boott  (Bosttm  1871),  and  by  Sir  Waller 
Scott  (London  IB&O).  Edited  by  Max  Winkler 
(Boston  1898). 

WIU.IA1C  G,  Howard. 


Henley,  as  their  earliest  proselytizers,  pro- 
claimed 'The  Egoist'  as  the  supreme  and  oc- 
cult masterpiece  of  its  author.  Appreciation  of 
it  was  made  the  touchstone  of  literary  intelli- 
gence, much  as  the  later  navels  of  Henry 
Tames,  a  decade  or  so  afterward,  were  regarded 
by  'the  precious"  of  the  day.  When  one  says 
that  in  those  novels  of  Henty  lames  we  have 
the  method  and  manner  of  'The  Egoist'  nm 
to  seed,  we  go  far  toward  characteriiing  the 
book  from  which  James  learned  not  wisely  but 
too  well.  'The  Egoist'  is  an  exceedingly  elabor- 
ate, and  so  to  say  microscopic,  study  of  a  sort  of 
sophisticated  modem  Lovelace,  Sir  Willoughby 
Patteme  of  Patteme  Hall,  handsome,  culti- 
vated, rich,  charming,  and  yet  dissected  under 
the  pitiless  eye  of  that  "Comic  Spiri^"  which 
Meredith  invokes  as  his  muse,  a  muse  tnat  loves 
'to  uncover  ridiculousness  in  imposing  figures,' 
supremely  and  mathematically  absurd  m  his 
very  perfection  and  complacency.  'Comedy,' 
says  Meredith  by  way  of  prelude,  "is  a  game 
played  to  throw  reflections  upon  social  life,  and 
It  deals  with  human  nature  in  the  drawing- 
room  of  civilized  men  and  women,  where  we 
have  no  dust  of  the  struggling  outer  world,  no 
mire,  no  violent  crashes,  to  make  the  correct- 
ness of  the  representation  convincing."  In  other 
words,  the  atmosphere  of  'The  Egoist'  is  one 
of  intense  social  rarefaction,  and  the  drama, 
such  as  it  is,  that  of  'Fire  Shades,*  only  per- 
ceptible by  the  highly  specialized  beings  accus- 
tomed to  draw  health  in  that  social  ether.  The 
hard  brilliancy  of  'The  Egoist'  is  undeniable. 
It  is  more  like  one  of  Congrevc's  comedies  than 
anything  else  in  English,  but  it  is  Congreve 
psychologized ;  for  instead  of  human  beings  for 
dramatis  personts,  we  have  highly  attenuate 
states  of  mind;  and  the  philosopher  takes  the 
place  of  the  man  of  the  world.  The  stj-le  and 
mood  also  too  frequently  remind  one^of  John 

Lioogic 


Donne,  fantastically  meta^ysicd  and  perversely 
obaaaiK.  While  we  admit  that  it  is  an  amBzins 
tour  de  force,  one  cannot  but  ask  whether  it 
WBS  worth  doing,  after  all?  That  such  great 
powers  should  have  expended  themselves,  with 
such  an  array  and  exuoierance,  upon  so  slight  a 
theme  —  a  theme,  of  course,  so  essentially . 
human,  but  in  the  case  of  'The  Egoist,'  at- 
tacked in  so  frivolous  a  manifestation.  It  is 
probable;  as  time  goes  on,  that  'The  Ego- 
ist' will  be  regarded  chiefly  as  a  Curiosity  of 
literature,*  one  of  those  cryptic  great  books 
such  as  the  'Titan'  of  Jean  Paul  Richler— a 
writer  who,  with  Carlyle,  exercised  great  influ- 
ence for  the  bad  on  Meredith's  s^le.  Book* 
lovers  here  and  there  may  pick  out  this  and  that 
fitte  thin^  and  passage,  but  posterity,  on  the 
whole,  will  scarcely  have  time  or  patience  to 
read  <The  Egoist' 

RiCHASD  Le  GALUENIO. 

SGRBT,  e'grilt,  a  name  given  to  those  spe- 
cies of  white  herons  which  have  the  feathers  of 
the  lower  part  of  the  back  elongated  and  their 
webs  disumted  owing  to  the  absence  of  barbules 
at  certain  seasons  oi  the  year,  so  that  they  form 
a  soft  and  flowing  train  reaching  to  the  tail  or 
beyond  it.  Their  forms  are  more  graceful  than 
those  of  the  common  herons.  The  name  is 
property  applied  to  two  American  and  two  Eu- 
ropean species.  The  American  egret  {Ardea 
egretta)  has  the  plumage  while,  or  partly  of  a 


the  Mexican  Gulf  to  Texas,  but  ranges  much 
beyond  these  limits  at  other  seasons.  Its  food 
consists  of  the  smaller  quadrupeds,  small  flshes, 
frogs,  lizards,  snakes  and  insects,  and  it  breeds 
like  other  herons.  The  long  silky  filaments  of 
the  bsck  are  hardly  to  be  seen,  except  about  the 
love  season,  which  varies  from  early  spring  to 
midsummer  according  to  climate:  boOi  sexes 
possess  this  train  ana  many  are  shot  lo  obtain 
these  feathers  for  ornamental  purposes.  The 
little  white  e^ret  or  snowy  heron  of  America 
iA.  candidisstma)  is  much  smaller  and  has  a 
crest  on  the  head  which  the  large  species  lacks. 
In  habits  and  distribution  it  is  similar.  The 
European  egret  iA.  alba)  is  about  40  inches 
long,  of  a  pure  white  plumage.  It  is  common 
in  southern  Europe,  but  comparatively  rare  in 
the  northern  and  central  parts.  The  little  egret 
(A.  garseitaj  is  about  22  inches  long  from  bill 
to  end  of  tail;  the  plumage  is  white;  from  the 
hinder  part  of  the  head  spring  two  narrow 
feathers  four  inches  long.  This  species  is  most 
abundant  in  southern  Europe  and  northern 
Africa;  it  occasionally  wanders  as  far  as  Eng- 
land. The  Louisiana  heron  {A.  tricolor)  aiS 
the  reddish  egret  {A.  rubescens)  are  often 
given  the  name,  but  the  latter  is  white  in  winter 


the  Gulf  States. 
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